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ENCYCLOPAEDIA BEITANNICA. 


H IK- 

H IRING, in law, may be defined as a contract by which 
one man grants the use of a thing to another in re- 
turn fora certain price. It corresponds to the loccitio-con - 
duetto of Roman law. That contract was either a letting 
of a thing ( loeatio-condiictio rei) or of labour (locatio 
o per arum). The distinguishing feature of the contract was 
the price. Thus the contracts of mutuum, commodatum, 
deposit urn, and maudatum, which are all gratuitous con- 
tracts, become, if a price is fixed, cases of locatio-conduciio. 
In modern English law the term can scarcely be said to 
be used in a strictly technical sense. The contracts which 
the Roman law grouped together under the head of locatio - 
conduction - such as those of landlord and tenant, master 
and servant, &c, — are not in English law treated as cases 
of hiring but as independent varieties of contract. Neither 
in law books nor in ordinary discourse could a tenant 
farmer be said to hire his land. Hiring would generally 
bo applied to contracts in which the services of a man or 
the use of a thing are engaged for a short time. 

HIRSCHAU, or Hirsait, a village within the amt of 
Calw and the circle of Schwarzwald, Wlirtemberg, on the 
Nagold, is a station on the Pforzheim-Horb Railway, and 
lias paper and other factories. Population 800. It owes 
its origin and its historical interest to the now ruinous 
Benedictine monastery in the neighbourhood, the Monas- 
terium Hirsaugiense, afc one period one of the most famous 
in Europe. It was founded in 830 or 832 by Count 
Erlafried of Calw, at the instigation of his son, Bishop 
Netting of Vereelli, who enriched it with, among other 
treasures, the body of St Aurelius. Its first occupants 
(838) were a colony of fifteen monks from Fulda, disciples 
of Hrabanus Maurus and Walafridus Strabus, headed by 
the abbot Liudeberfc. During about a century and a half, 
under the fostering care of the counts of Calw, it enjoyed 
great prosperity, and became an important seat of learning ; 
but towards the end of the 10th century the ravages of the 
pestilence combined with the rapacity of its patrons, and 
the selfishness and immorality of its inmates, to bring it to 
the lowest ebb. After it had been desolate and in ruins 
for upwards of sixty years it was rebuilt in 1059, and 
under Abbot William <£ der Selige ” (1069-1091) more than 
regained its former splendour. By Ms Co?istituiiones 
Hirsaug lenses, a sort of new religious order, Ordo Hirsau- 
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giensis, was formed, of which the rule was afterwards 
adopted by many monastic establishments throughout 
Germany, such as those of Blaubeuren, Erfurt, and Schaff- 
liausen. The friend and correspondent of Pope Gregory 
VIL, and of Anselm of Canterbury, he took active part 
in the politico-ecclesiastical controversies of his time ; 
while a treatise from his pen, Le Musica et Tonis , as 
well as the Pkilosophicarum et . astronomicamm institu - 
tionwn libri I IT., bears witness to his interest in science 
and philosophy. About the end of the 12th century the 
material and moral welfare of Hirschau was again very 
perceptibly on the decline ; and it never afterwards again 
rose into importance. In consequence of the Reformation 
it was secularized in 1558 ; in 1692 it was laid in ruins by 
the French. The Gkronicon Hirsaugiense , or, as in the 
later edition it is called, Annales Hirsauyienses of Trithe- 
mius (Basel, 1559 ; St Gall, 1690), is, although containing 
much that is merely legendary, an important source of 
information, not only on the affairs of this monastery, but 
also on the early history of Germany. The Codex Hirsau- 
yiensis was printed at Stuttgart in 1844. See Christmann, 
Geschiclite des Klosters Hirschau (1782); Steck, Las 
Kloster Hirschau (1844); Wolff, “Job. Trithemius u. 
die alteste Geschiclite des Klosters Hirschau,” in the 
Wiirtt ember gisches Jalirbuch for 1863 ; and Plelmsclorfer, 
Forschungen zur Geschiclite des Abts Wilhelm von Hirschau 
(Gottingen, 1874). 

H1RSCHBERG, the chief town of a circle in Prussian 
Silesia, government district of Liegnitz, is beautifully 
situated at the confluence of the Bober and Zacken, and on 
the Silesian mountain railway, 30 miles S.W. of Lauban 
by rail. It is the seat of a circle court and of a chamber 
of commerce. A great portion of its old walls still remains, 
and to the south of the town there are pleasant promenades. 
It possesses an Evangelical church, one of the six stipulated 
for in the agreement between Charles of Sweden and the 
emperor Joseph I. in 1707 ; four Catholic churches, one of 
which dates from the 1 4 th. century; a synagogue, an Evan- 
gelical gymnasium, a school of the middle grade, a female 
school of the higher grade, an orphanage, and an asylum. 
The town is the principal emporium of commerce in the 
Silesian mountains, and its industries include the carding 
and spinning of wool, and the manufacture of linen and 
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cotton fabrics, Brabant lace, veils, artificial flowers, paper, 
Portland cement, porcelain, sealing-wax, blacking, chemicals, 
machines, fire-engines, champagne, and cider. There is 
also a lively trade in corn and agricultural produce. The 
town is celebrated for its romantic surroundings, including 
the Cavalierberg, from which there is a splendid view, the 
Hausberg, the Helicon, crowned by a small Doric temple, 
the Kreuzberg, with walks commanding beautiful views, 
and the Sattler ravine, over which there is a railway viaduct. 
The population in 1875 was 12,954. 

Hirschberg was in existence in the 11th century, and obtained 
town rights in 1108 from Boleslaus III. of Poland. It withstood 
a siege by the Hussites in 1427, and an attack of the imperial 
troops in 1640. The foundation of its prosperity was laid in the 
16th century by the introduction of the manufacture of linen and 
veils. 

HIRTIUS, Aitlits, one of Caesar’s chief supporters and 
most intimate friends. He was with him as legatus in 
Gaul After the civil war broke out in 49 n.c., he seems 
to have been generally stationed in Rome to protect Caesar’s 
interests there. He was a personal friend of Cicero, and 
used his influence with Caesar in behalf of the orator’s 
brother and nephew. He was nominated along with Pansa 
by Caesar for the consulship of 43 B.c.; and after the 
dictator’s assassination in March 44, this honour made him 
for a short time one of the leading actors in that troubled 
time. The consuls supported the senatorial party against 
Antony, and led their armies into Umbria, where Antony 
was blockading Dec. Brutus in Mutina. On March 27th 
a< double battle was fought : in the first Antony had the 
upperhand, and Pansa was mortally- wounded ; and in the 
second Hirtius completely defeated the enemy, but was 
himself killed in the subsequent assault on the enemy’s 
camp. Hirtius was perhaps an author : the eighth book 
of Caesar’s commentaries on the Gallic war, which was 
.certainly not written by Caesar himself, is commonly at- 
tributed to him,; .and the accounts of the Alexandrian, 
African, and Spanish wars are perhaps also due to his pen. 

HISPANIOLA. See Hayti. 

HISSAR, .a British district belonging to the division of 
the same -name, 1 in the lieutenant-governorship of the 
Punjab, India, lying between 28° 36' .and 29° 49' N. lat., 
and between 75° 16' and 76° 22' E. long. It is bounded 
on the N. and N. W. by the Patidla state and a small portion 
of the British district of Sfrsa, on the E. and S. by the 
territory of Jhfnd and the British district of Rohtak, and 
on* the W. by .the ’deserts of Bikaner. Area, 3539 square 
miles; population (18 68), 484,681. 

HissAr forms the western border district of the great 
.Bikaner desert, and consists for the most part of sandy 
plains, dotted with shrub and brushwood, and broken by 
.undulations, towards the south, which rise into hills of rock 
like. islands out of a sea of sand. The Ghaggar is its only 
river, whose supply is uncertain, depending much on the 
fall of rain in the lower Himalayas ; its overflow in times 
of ’heavy rain is caught near EatehAbAd and Murakhera by 
jkMs, which dry up intheihot season. A canal, known as 
the Western Jumna- Canal, crosses the. district from east 1 to 
west, irrigating 54 villages. The soil is in places hard and 
clayey, and difficult to till; but when sufficiently irrigated 
it ia, highly productive. Old mosques und other buildings 
exist, in parts of the district. 

JBice is the staple crop of the district. In favourable 
seasons, cotton is .extensively grown in lands irrigated by 
the Western Jumna Canal. ;In 1872-73, 1,431,541 acres 
were under tillage, out . of an assessed area of 2,265,428 
acres. .HissAr produces a breed of milk-white oxen, 17 or 
18 hands in height, which are in great request for the 

4 * The division of Hissar is under a commissioner, and comprises the 
threeidistricts of Hissar, Bohtak, and Sfrsa. Area, 8478 square miles. 
Population: (1868), .1,232,485 
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carriages of natives. The district has always been subject 
to famine. The first calamity of this kind of which we 
have authentic record was the famine of 1783 ; since then 
there have been several more or less serious failures of the 
crops. 

The principal exports are oil-seeds, gram, grains, copper 
and brass utensils, bides, and a little cotton ; the imports 
— salt, sugar, fine rice, cotton goods of English make, 
spices, and iron. The exports are double tho imports in 
value. The rural manufactures comprise coarse cotton 
cloth, vessels made of prepared skins, and copper and brass 
vessels. The annual out-turn of rough saltpetre is esti- 
mated at 450 maunth. The trade of tho district centres 
in BhawAni, where nine lines of traffic converge. The 
main road, about 50 feet wide, unmetalled, traverses the 
district, passing through HAnsi and Hissar towns ; four- 
teen other roads supply communication. The census of 
1868 returned the population at 484,681 (males, 206,847; 
females, 217,834). Tho Hindus numbered 373,937 ; 
Mahometans, 102,928 ; Sikhs, 1812; and “ others,” 6004. 
There are three municipalities, viz., BhawAni, 32,254 ; 
HissAr, 14,133; and HAnsi, 13,563. Tho district police 
numbered 396 men in 1872-73, and the municipal police 
174. In the same year there were 50 schools, with 1729 
scholars. The climate of ITiasAr is very dry ; hoi westerly 
winds blow from the middle of March till July, The 
average rainfall for the six years 1867-68 to 1872- -73 was 
14*57 inches. The principal diseases are fevers and small- 
pox. Cholera occasionally breaks out. (Skin diseases also 
are common. Government dispensaries are situated at 
BhawAni and HAnsi. 

Prior to the Mahometan conquest, the semi-desert tract of whi * 
Hissar district now forms part was the retreat of Ohauhiiu fiujjmth, 
Towards the end of the 18tli century, tho Bliattw of BhatuYma 
gained ascendency after bloody struggles. To complete the ruin 
brought on by those conflicts, nature lent her aid in the great 
famine of 1783, Hissar passed nominally to the British in 1808, 
but they could not enforce order till 1810. Early in tho mutiny 
of 1857 Hissar was wholly lost for a time to British rule, and nil 
Europeans were either murdered or compelled to ily. The. Blsattm 
rose under their hereditary chiefs, and tho majority of the Mahome- 
tan population followed tlidr example. Before, Delhi had been 
recovered, the rebels were utterly routed. 

HissAr, municipal town and administrative head- 
quarters of tho above district, 29* 9' 51" N. hit, 75'* 45' 
55" E. long.; population (1868), 14,133 (Hindus 9211, 
Mahometans 4805, Slldis 34, Christians 83). The town is 
situated on the Western Jmuna Canal, 102 miles W, of 
Delhi. It was founded in 1354 by the emperor Firoz 
.ShAli, who ’constructed the canal to supply it with water; 
but this Jell. into decay during the last century, owing to 
the constant inroads of marauders. HissAr was almost 
completely depopulated during tho famine of 1783, but was 
afterwards occupied by tho adventurer George Thomas, 
who built a fort and collected inhabitants. It contains a 
cattle farm, both for commissariat purposes and for improv- 
ing the breed of the province ; attached is an estate of 
43, 2 87 acres for pasturage. There is an import trade in 
grain, gM, sugar, oil, cotton, tobacco, and English piece 
goods. The municipal revenue in 1875-76 was .£1229. 

HISSAR, a state in Central Asia, lying between the 
meridians of 66° 30' and 70° E. and tho parallels of 39 u 
15' and 37° N,, and dependent on the amir of Bokhara. 
It forms that part of the basin of tho Oxus which lies on 
the north side of the river, opposite the Afghan province of 
Balkh. The western prolongation of the Tian Shan, which 
divides the basin .of the Zarafshan from that of the upper 
Oxus, after rising in one peak to a height of 12,300 feet, 
bifurcates in 67° 45' E. long, Its two arms include be- 
tween them the province of Shahr-i-Sabz, with the towns 
of Shahr Sabz, Kitab, Yakobagh, and Karchi. The main 
.chain and the southern arm of its bifurcation, sometimes 
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•called Koh-i-tan, form the N. and KT.W. boundaries of 
Hissar. On the W. it is wholly bounded by the desert ; 
the Oxus limits it on the S. and S.E.- and the states of 
Karategin and Darwaz complete the boundary on the E. 
Until 1875 it was one of the least known tracts of 
Central Asia, but in that year a Russian expedition 
from Tashkend traversed and surveyed a great portion of 
it, and since then successive expeditions have explored 
various other portions, so that it is now very fairly known. 
Hissar is traversed from north to south by four important 
tributaries of the Oxus, viz., the Surkhab or Vakhsh, Kafir- 
nihan, Surkhan, dnd Shirabad-Daria, which descend from 
the snowy mountains to the north and form a series of 
fertile valleys, disposed in a fan-shape, within which lie 
embosomed the principal towns of Hissar. The two chief 
roads by which Hissar is approached from Bokhara and 
Russian Turkestan lie through Karchi and Shahr-i-sabz 
respectively. Both these routes unite at Ak-roba, on 
the crest of the range between Khuzar and Baisun. 
There is also a difficult route, running through fine forests 
from Yakobagh across the mountains to Sarijui. A little 
way down the other side of the mountain chain between 
Khuzar and Dcrbend is situated the famous defile formerly 
called Kohluga (Mong. “ Barrier ”) and the Iron Gate, but 
now styled Buzghol-khana or Goat’s House, This pass is 
described byjjfie Russians, who visited it and were vividly 
impressed with its solemnity, as a huge but narrow 
chasm in a transverse range, whose frowning rocks 
overhang and threaten to choke the tortuous and gloomy 
corridor (in places but 5 paces wide) affording the 
only exit from the valley. In ancient times it was a 
. vantage point of much importance, and commanded the 
.chief route between Turkestan and India. Iiwen-Tsang, 
who passed through it in the 7th century on his way south- 
ward, states that there were then two folding doors or gates, 
cased with iron and hung with bells, placed across the pass. 
Clavijo, the Spanish ambassador to the court of Timur, 
hoard of this when he passed through the defile 800 years 
after, but the gates had thou disappeared. Dorbend, the 
first inhabited place met with, is a poor village in the valley 
of the Shirabad-Daria, along which runs the road to the 
Oxus and to Afghanistan. Shirabad town itself is a place 
claiming great antiquity. It has a citadel and three rows 
of walls, and with its surrounding villages presents the 
aspect of a flourishing oasis. There are four ferries over 
the Oxus in the Shirabad chiefship or district, viz., Chush- 
ka-iguzar (boar’s ferry), Patfca-kissar, Shur-ab, and Kara- 
kamir, 

Baisun, a picturesque Uzbek town considered to be very 
healthy, lies on the road from Derbend to Hissar town. 
Emerging from the somewhat complex mountain mass 
which fills up this part of Hissar, the valley of the Surkhan 
is reached. This large river is formed by several affluents 
from the snowy range to the north, one of which, the 
Tupalan, formerly gave its name to the whole stream. 
The valley in its tipper part is between 40 and 45 miles 
wide ; the banks of the river are flat and reed-grown, and 
are frequented by wild hogs and a few tigers. The 
Surkhan valley is highly cultivated, especially in its upper 
portion, where the villages are crowded. It supplies 
Bokhara with corn and sheep, but its chief products are rice 
and flax. When Hissar was independent the valley of the 
Surkhan was always its political centre, the town of Hissar 
being simply an outlying fortress. Passing by four fortified 
towns, Dehinau, Sarijui, Regar, and Karatagh, all in the 
basin of the Surkhan, Hissar ( = fort) claims notice. Its 
position at the entrance of the Pavi-dul-clul defile com- 
manded the entrance into the fertile valleys of the Surkhan 
and Kafirnihan, just as Kubadian at the southern end of 
the latter stream defended them from the south. The 
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famous bridge of Pul-i-sanghin (stone bridge, Tash-kepri 
in Turkish) lies on the road from Hissar and Kafirnihan to 
Baljuan and Kulab. It spans the Surkhab, which is here 
hemmed in between lofty and precipitous cliffs barely 30 
paces apart. The bridge itself abuts on projecting rocks, 
and is ten paces wide. The next plaee of importance is 
Kulab, in the valley of the Kichi Surkhab, so called from 
the lakes or inundations near which it stands. The dis- 
trict is part of that once famous as Khotl. The town 
(which, strictly speaking, is the capital of Kulab district 
as distinct from Hissar) contains about 500 houses and a 
poor citadel, and from it there are roads to Badakhshan 
and Kurgan-tepe and Kubadian. These two lie in the 
valleys of the Yaksh (or Surkhab) and Kafirnihan respect- 
ively. Kulab produces wheat in great profusion, and 
gold is brought thither from the surrounding districts. 
Kubadian is a large, silk-producing town, and is surrounded 
with rice-fields. Formerly the two last-named valleys were 
densely peopled, and a series of settlements extended south- 
ward from Dehinau, from which town an arik or canal pro- 
vided the city of Termez with water. Termez, or Termedh, 
was an ancient and important city on the Oxus. After 
being destroyed by Jenghiz Khan and lying for some time 
in ruins, it rose again into note in the following century, 
and when visited by Ibn Batuta, and later by Clavijo, it 
had grown again into a place of some importance. It is 
now a mass of ruins. 

The population of the districts of Hissar and Ivulah consists 
principally of Uzbeks and Tajiks, the former predominating, and, 
as in the valleys of the Sir and Zarafshan, gradually pushing the 
aboriginal Tajiks into the hills. East of Dushamba the Tajiks 
are the dominant race. On the banks of the Oxus there are some 
tribes of Baigusli Turkmans who work at the ferries, drive sheep, 
and accompany caravans. Lyuii (gipsies), Jews, Hindus, and 
Afghans are also to be found in Hissar. But the Uzbeks are the 
most numerous, and their influence is so great that at Bokhara 
Hissar is known as Uzbekistan. The climate of the valleys 
of Hissar and Kulab is pleasant, as they are shut in by moun- 
tains to the north and open towards the Oxus to the south. 
Baisun (3410 feet) is the most elevated town. Hissar and Kulab 
produce in abundance all the cereals and garden plants indigenous 
to Central Asia. Cotton is grown in considerable quantities in the 
district of Shirabad, whence it is exported by w T ay of Khuzar to 
Karshi. The difficulties of transport would prevent its being 
brought in any quantity from other places. Dehinau, Hissar, and 
Dushamba export corn and flax to Bokhara. From the vicinity 
of Khuzar is exported rock-salt, and sheep are brought to Bokhara 
and Karshi from all parts of Hissar district, as well as from Baljuan, 
Yurchi, and Afghanistan. A species of juniper, called archa, is 
used for timber. Salt is found at Bash-kurd, in the mountains of 
Hazret-Imam, and at other places. There are numerous brine 
springs in various quarters, indicating generally an inexhaustible 
supply of rock-salt. Auriferous sand has been discovered in the 
Yaksh, and the inhabitants wash the sands after the floods in 
spring. Merchandize is conveyed by means of camels, mules, and 
horses from Hissar to Karshi and Bokhara. Hot a single waggon 
is to be found in the district, and the wooden aria is not even 
known there. Politically, Hissar now consists of seven sub-dis- 
tricts, governed by begs, Shirabad, Baisun, Dehinau, Yurchi, 
Hissar, Kurgan-tepe, and Kubadian ; and Kulab of two, Baljuan 
and Kulab. The fact of the chief route between the Russian and 
British possessions in Asia lying through Hissar has served of 
late years to bring it into prominence, and will always invest it 
with a certain importance. 

History . — Our knowledge of the history of Hissar is most frag- 
mentary. In early written history this country was part of the 
Persian empire of the Achannenkke, and probably afterwards of the 
Grseco-Bactrian kingdom, and then subject to the Eastern swarms 
who broke this up. In the time of the Sassanian kings of Persia 
it was under the Haiathalah, the Ephthalites or White Huns of the 
Greeks, subdued by the Turks in the early part of the 7th century, 
these soon to be displaced by the Mahometan power, Termedh, 
Kubadian, and Chagaman are named as places of importance by 
the Arab geographers of the 10th century ; the last name was also 
applied territorially to a great part of the Hissar province, but is 
now obsolete. The country was successively subject to the Mongol 
Chagatai dynasty and to Timur and Ms successors ; it afterwards 
became a cluster of Uzbek states of obscure history. Hissar was 
annexed by the amir of Bokhara in 1869-70, soon after the Russian 
occupation of Samarcand, (C, E, D. B.) 
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HISTOLOGY 


I Animal Histology. 

NIMAL HISTOLOGY (from Urros, a web or tissue, 
and Xoyos, discourse) is the study of the minute 
structure of the tissues of animals. By a tissue is meant 
any part of an organism which has undergone special changes 
in structure in adaptation to the performance of special 
functions. These special changes are expressed by the 
general term “ differentiation.” In the lowest animal 
organisms, the whole of whose bodies are composed of the 
undifferentiated living substance termed “protoplasm,” 
we find all its functions shared by every part of the 
organism, An amoeba, for example, it is well known, is 
capable of finding, seizing, devouring, digesting, and assimi- 
lating food, has a special provision for collecting fluid and 
pumping it out of its body, respires by its whole surface, 
moves about apparently where it will, exhibits a sensibility 
to tactile impressions, and reacts in all probability to smell 
if not to sound and light, — in short, is capable of perform- 
ing, although with the lowest possible amount of activity, 
almost every function which animals vastly higher in the 
scale of organization exhibit. But even in the amoeba we 
cannot say certainly that there is no differentiation of its 
protoplasm. For a condensed portion — the nucleus — is 
set aside to initiate the reproductive function, and it is by 
means of the external and firmer layer (ectoplasm) that its 
movements are effected and its relations with the external 
world maintained, while the internal more fluid protoplasm 
(endoplasm) is concerned with the digestion of the food. 
Still there are simple organisms whose protoplasm is pro- 
bably absolutely undifferentiated. On the other hand, there 
are other organisms which are also regarded as composed 
of simple protoplasm, and are constituted by a single cell, 
which nevertheless show a marked progress in the dif- 
ferentiation of portions of their substance apart altogether 
from the presence of a nucleus. Such differentiation in 
unicellular organisms generally takes the form of the pro- 
duction of a shell or “ test,” as in the Foraminifera and in 
Noctiluca , which subserves purely passive functions of 
sustentation or defence. It is not certain in such cases 
whether the structure thus produced is formed by the 
direct conversion of the protoplasm or by an exudation on 
the surface which subsequently hardens. But portions of 
the protoplasm may he set aside for the performance of 
active functions. We see this in its production in the 
form of locomotory organs, either temporary (pseudopodia) 
or permanent (cilia). But in neither of these can any 
actual change in the minute structure of the protoplasm be 
observed. A differentiation does, however, occur in one 
remarkable instance — the flagellum, namely, of the Noc- 
tilucidcB (fig. 1), which exhibits as definite a transverse 
striation as does the cross-striated or voluntary muscular 
tissue of the higher animals, in which structural peculiarity 
it is impossible not to infer a relation to its contractile func- 
tions ; and similarly, in the Yortkdlidve , there is a differen- 
tiation of the protoplasm of the rapidly contractile stalk. 

Whereas in the more highly organized unicellular animals 
portions of the single cell are thus set aside for the perform- 
ance of special functions, and modified in structure accord- 
ingly, in multicellular animals, on the other hand, we find 
whole cells and sets of cells set apart and differentiated. 
It is to such modifications in sets of cells in multicellular 
organisms, rather than in portions of the protoplasm of a 
unicellular organism, that “ histological differentiation” is 
ppmonly restricted; and each such set of cells, destined 
for the performance of a special function, and modified 
Accordingly in structure, is denominated a “ tissue.” 


The animal tissues may be classed under the four heads 
of Epithelium, Connective Tissue , Muscular Tissue, and 
Nervous Tissue Of these four classes of tissue the 
epithelium is the most primitive and least altered. In the 
development of the Metazoa the numerous embryonic cells 
which result from the division of the single cell — the ovum 
— tend in nearly every case to arrange themselves as a single 
layer surrounding a central cavity (unilaminar condition of 
the blastoderm), (fig. 2, A). 2 Presently a part of the wall 
of the hollow sphere becomes invaginated, so that, instead 
of a vesicle enclosed by but a single layer of cells, a cup 
( Gastmla , Haeckel), is produced (fig. 2, B), the wall of 
which is formed by two layers derived from the original 
single layer, and separated from one another by a narrow 
interval (which is all that remains of the original cavity of 
the vesicle) except at the orifice of the cup, where they are 
continuous (bilaminar condition of the blastoderm), At 
this part some cells become separated from one or both of 


Fig. 1. Fig. 2. 

Fig. 1. — Flagellum of Noctihica mitiaris (highly magnified). transversely 
striated substance ; b , base of attachment to body of animal, 

Fig. 2.— Sections through the unilaminar (A), bilaminar (B), and trilaminar 
(C) conditions of the typical blastoderm. AW., ectoderm ; Mint,, entoderm ; 
Met,, mesoderm ; c, primitive connective tissue. 

these two primary layers, and, extending in and occupying 
the cleft-like space which separates them, become a third 
layer of cells, which differs from those of the other two in 
not being arranged into a continuous membrane, and not, 
therefore, forming an epithelium (trilaminar condition of 
the blastoderm), (fig. 2, C). Now, of these three layers, 
the outer one, or ectoderm, and the inner one, or entoderm, 
give rise to all the epithelial tissues of the body* The 
nervous tissues are also derived from the ectoderm ; whereas 
the connective and muscular tissues originate in the meso- 
derm or middle layer. In most of tlie Gcdenterata , how- 
ever, the mesoderm is not developed at one part only of the 
embryo as in the higher Metazoa . In the hydroid polyps 
and Ifedusce it never becomes completely distinct from the 
ectoderm and entoderm, although a jelly-like sustentacular 
substance may be formed to a greater or less extent between 
the two primary layers, and cells may pass into it from one 
of them, so that a kind of mesoderm is thus produced. In 
the Medusae, also, the muscular function is performed by 

1 The characters of the several tissues and their varieties are Best 
known as they occur in the Yertebrata, and a description of them will 
he found in the article on Anatomy. 

2 A layer of cells which thus forms a membrane by the union of the 
cells, with an imperceptible amount of intercellular cementing sub- 
stance, would properly fall under the definition of the term epithelium, 
which was first applied by Kuyseh to the cellular membrane covering 
the lips, and has ever since been used to designate membranes thus 
composed of cells alone. 
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cells which either still have their place in the general layer 
of the ectoderm or are bub imperfectly separated from it • 
and here, again, the commencing separation does not occur 
at one part only, but over extensive tracts of the surface. 
Nevertheless these cells are modified in structure precisely 
in the same way as those which in higher animals are 
derived from the mesoderm. The nervous functions are 
also performed by cells and fibres, which, although they 
show those modifications of structure which in the higher 
animals are characteristic of nervous tissue, yet remain 
strictly confined to the ectoderm, and do not, as in the 
higher animals, penetrate into the mesoderm. 

The Epithelial Tissues. — Although, as we have seen (see 
p. 4, note 2), the layers of cells which are first formed are 
layers of epithelium, and, therefore, the epithelial tissues are 
the first to be produced, nevertheless we find that they 
undergo less modification in structure than any of the other 
three classes of tissue. As before said, they invariably con- 
sist merely of cells cemented together by an imperceptible 
amount of intercellular substance, 1 * * * and the cells them- 
selves only show minor degrees of modification in shape 
and structure, at least as compared with the other tissues 
constituted mainly of cells, namely, the muscular and 
nervous. 

1 {edifications in Shape of Epithelial Cells . — The cells of 
this tissue may be either elongated and set like palisades 
over the surface which they cover, in which case they are 
termed “ columnar ” (fig. 3), or they may be flattened out 
over the surface, and they then appear as thin “scales and 
every variation in shape is met with between these two 
extremes. In any case where they form a single layer, 
since the cells are set closely together, the mutual apposition 
of neighbouring cells produces a flattening of the opposed 
sides, so that, when the epithelium is looked at from the 
surface, the cells have a polygonal outline, and collectively 
present the appearance of a mosaic pavement (fig. 4). In 



Fig. 3. Fig. 4. Fig. 5. 

Fig. fj,*— Columnar epithelium cells. 

Fro. 4.— Mosaic appearance of epithelium. 

Fig. 5.— Stratified epithelium. 

certain cases, especially where there is liability to abrasion 
of the surface which they cover, the epithelial cells are dis- 
posed in two, three, or more superimposed layers (fig. 5), 
and then the cells of the different layers may vary much 
in size, shape, and consistence. Such an epithelium is 
termed “ stratified.” 

It frequently happens that the layer of epithelium which 
covers a surface is prolonged into depressions, which may 
be quite simple or may be ramified either slightly or in 
the most complex manner. The epithelial cells which 
line such depressions may resemble those of the surface upon 
which the depression opens, or they may become more or 
less modified in size, shape, and other particulars, and con- 
stitute theiuelves into a distinct variety of epithelial tissue. 
Since depressions like those just mentioned are generally for 
the purpose of forming some special secretion, and are termed 
glands , and since this secretion is elaborated by the agency 
of the epithelial cells which line the gland, any such special 

1 Exceptions to this general rule are seen in the layer of cells which 
underlies the chitinous cnticula of annelids (Clapamle), and in the 

enamel organ of the developing teeth of vertebrates (Kolliker), where 

the cells, although epithelial, are ramified and united hy their branches 
into a network ; and, in a far less degree, in many of the lower cells 

of a stratified epithelium, where it can be seen with a high power that 
the edges and surfaces of the cells are provided with numerous short 

projections which are applied to those on adjacent cells. 


variety of epithelium is termed a “glandular’ 5 or “secreting” 
epithelium. 

Modifications in Structure . — The modifications in struc- 
ture which the cells of epithelial tissue undergo are com- 
paratively slight. One of the most common is the conver- 
sion of the external layer of the protoplasm of the cell into 
a firm membrane, generally of a horny nature, but this 
membrane is seldom sharply marked off from the substance 
of the cell, as is the case with the cellulose membrane of 
the vegetable cell. It becomes formed, moreover, to a very 
different extent in different cells, according to the function 
which the particular epithelium has to perform ; where, for 
example, the epithelium is almost purely a protective cover- 
ing, as in the stratified scaly epithelia, a considerable 
part, or even the whole thickness of many of the epithelial 
cells, is thus transformed ; but where, on the other hand, 
the cells have to play an active part in yielding a secretion 
to moisten the surface, or in protruding a portion of their 
protoplasm in the form of vibratile cilia to produce currents 
over the surface, or to move the organism through the 
water, we find little, if any, of such conversion of the 
superficial cell-substance. What little there may be is con- 
fined to the attached surfaces of tbe cell, or if there is any 
such covering on the free surface, it is penetrated by pores 
which allow of a communication between the protoplasm of 
the cell and the external medium. 

Another common modification of structure which epi- 
thelial cells exhibit is the existence of vibratile cilia at 
the. free surface (fig. 6). This, again, is especially frequent 
with cells of a columnar shape, but it may occur iu any. 
The cilia appear to be protrusions of the more 
active external protoplasm of the cell, which are in 
most cases incapable of being again withdrawn, and 
are iu all probability modified in minute structure, 
although they are always so small that such modi- 
fication, if it exists, escapes detection even with the 
employment of the highest powers , 
of the microscope. At their base, 
however, the cilia are certainly con- I 
tinuous with the unaltered proto- 
plasm of the cell. This may be | 



Fig. 6. Fig. 7. Fig. 8. Fig. 9. 

Fig. G. — A ciliated epithelium cell. 

Fig. 7. — A striated epithelium cell. 

Fig. 8. — A ciliated cell with one large cilium. 

Fig. 9. — Sense-opitlielium cell of Aurelia. 

seen even where the cilia are small and spring in a bunch 
from the free surface of the cell, but much better in thos€ 
kinds of ciliated epithelium in which but a single large 
cilium is connected to each columnar cell (fig. 8). 

Many epithelial cells, especially those of secreting glands, 
show a differentiation of their protoplasm in the form oJ 
fine strise or rods which pass from the attached border oi 
the cell towards the free end (fig, 7). Cells thus modified 
are found in the ducts of the salivary glands, in the alveol 
of the pancreas, and in the convoluted tubules of th* 
kidney in Vertebrata. 

One of the most remarkable modifications which epithe- 
lium cells exhibit is found in the organs of special sense 
This is the presence of a fine filamentous process or processes 
springing from the free surface of the epithelium cells, anr 
resembling in their appearance long cilia, but not spontane 
ously vibratile (fig. 9). Moreover, the cells in question 
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Fig. 10. — Epitlielium cells’ of 
renal organ of mollusc con- 
taining crystals of tuic acid. 
(Boll.) 


which- are generally of an elongated columnar form, com- 
monly branch out at their detached end into fine processes 
which appear to become connected with nerve-fibres. Cells 
of this character occur even so low in the Metazoa as the 
Medusa ?, in connexion* with the nerve-epithelium to be 
afterwards mentioned. And, indeed, in many cases where 
cells of this character enter into the constitution of the 
sense organs, it is probably most consistent with their’ true 
nature to regard them as detached portions' of nervous 
tissue, which also in every case is originally of an epithelial 
nature. 

Modifications in the Cell Contents . — Another chief 

modification which the cells of an epithelial tissue may 
undergo consists in the accumulation within the cells of 
various chemical substances, which may be either taken 
in bodily as such, or may be formed in the cell from 
other substances which are sup- 
plied to it by the blood. The 
substances that are thus accumu- 
lated and formed within the cells 
of an epithelium are of very 

various nature, as, for example, 

the constituents of special secre- 

tions (fig. 10), mucin, pigment, 
fatty globules, uric acid, &e., <fcc. 

These several substances are toler- 
ably constant in an epithelium of the same kind — thus, 
mucin is a very frequent constituent of columnar epithe- 
lium, and. in glands which have the same function, in 
different animats, the same substances are found in the 
epithelium cells of the gland: 

j Exudation from Epithelium Cells . Formation of Cutir 
cular Structures . — In many invertebrates the epithelium 
which covers the surface of the body, and sometimes also 
that which lines a part of the alimentary canal, forms an 
exudation which is generally soft at first, but may after- 
wards harden into a horny consistency, or may be rendered 
still harder and at the same time more brittle by impregna- 
tion with earthy salts. Any such struoture is** termed- a 
cuticuiar formation*. Itinay be composed of a single thin 
layer, or a number of layers may be superimposed, so that 
a “ shell ” of considerable thickness is thus formed. The 
chifcmous or calcareous covering which forms the exoskeleton 
in many molluscs, arthropods, annelids, and Ilydrozoa is 
of this nature. On the other hand, the firm skeletons of 
sponges, Actinozoay and Ecliinodermata are formed by 
deposition in the connective tissue.. 

The Connective Tissues . — The connective tissues are 
characterized by the great development of intercellular 
substance in comparison with the cells ; indeed in those 
animals in which connective, tissue may first, of all be said 
to appear, there is am entire* absence*' of cellular elements 
properly belonging- to the: tissue* This is the case in many 
of: the GoehnteratUy in. which the connective tissue is repre- 
sented.! merely' by- z\ layer, more, or less thick, of Hyaline 
substance-, which, undoubtedly performs, a; sustent ocular, 
function, iff addition to - connecting ‘ together the- epithelial 
layers of the ectoderm) and : entoderm. . 

The dntercdlularr or< ground; substance ’almost, invariably 
takes* a prominent part* in the. formation of connective 
tissue;. It is; of a semi-fluid nature,, and! often contains in 
addition to albumema, certain amount: ofimuciu Inmost 
casessthe 'cells of the connective, tissue separate* themselves 1 
from the primary layers before the formatiomofft his ground 
substance indeed the. mesodeHnistat first , chiefly formed 
of: these; cells;-, The < stages* of*: development: arenas follows. 
The; mesoderaiic" cel%. which are at. first inu apposition; 
become separated: from; erne: another by- the; accumulation; 
hit mtarcellular substance,’ but at the same' time main- 
fcaimaiconnexiou with one another throughout? the: tissue by. 



their branching cell-processes (see- fig. 2, C, e). Presently, 
in the production of ordinary connective tissue, fibres of 
two kinds make their appearance in the intercellular sub- 
stance, and to all appearance independent of tho cells. 
Those of the one kind 
(fig. 11, A) are highly 
elastic and refracting, 
not easily affected by 
reagents, stain deeply 
with' magenta, run 
singly, always branch, 
and become united with 
neighbouring fibres so 
as to form a network 
throughout the tissue ; 
those of the other kind 
(fig. 11, B) are exces- 
sively fine and indis- 
tinct, never run singly 
but always inbundlos,and generally with a wavy course, arc 
readily affected by reagents, and, in vertebrates, yield gelatin 
on boiling. In the various kinds of connective tissue the re- 
lative proportion of these two kinds of fibres to one another 
and to the cellular elements of the tissue varies. Thus in 
the so-called elastic tissue of the Vertebrata the elastic 
fibres greatly preponderate; in tendinous tissue, on the 
other hand, they are scarcely to be found, and the ground 
is almost wholly occupied by the white fibres. It may 
happen that the intercellular substance is so completely 
occupied by the fibres as to be entirely obscured, but its 
presence may be always recognized in consequence of the 
property which it possesses of reducing silver from its salts 
when exposed to the light. In certain cases the inter- 
cellular substance becomes hardened by the deposit within 
it either of a substanoo termed chondrin, which confers- 
upon it the well-known toughness and elasticity of carti- 
lage, or by a deposit of earthy salts imparting to it the 
firmness of bone. These several changes in the inter- 
cellular substance are accompanied by special modifications 
in the form and- relations of the cells (by whoso agency 
they are in all probability effected). In comparatively rare 
cases the intercellular substance which is found occupying 
the meshes of the network formed by tho branched colls of 
the developing connective tissue may disappear entirely, 
and the meshes may be occupied either by blood or by the 
lymph or plasma of the blood (spleen and lymphatic glands 
of . vertebrates). 

It frequently happens that tho connective tissue presents 
the consistence of jelly, and this is generally ascribed to 
the characters of the intercellular substance. It may, how- 
ever, be due in many cases to the entanglement of fluid in 
the meshes of the fibres, and not to a gelntinization of the 
ground substance. This is shown by the fact that the fluid 
may be drained, from out the meshes by moans of filter 
paper. And the possibility of the formation of a jelly in 
this manner is evidenced in tlie coagulation of lymph, whore 
the apparently solid gelatinous clot is a tangled mesh work 
of fine filaments enclosing fluid. 

The connective tissues of invertebrates are, on tho whole, 
similar to those of the vertebrate ; at the same time it 
must be admitted that there are not unimportant differ- 
ences- in chemical constitution, such as the absence of a 
substance yielding gelatin, and tho absence for tho most 
part of mucin, .bbth of which are characteristic constituents 
of vertebrate connective tissue.. On- the other hand the 
anatomical characters of the elements, both cells and 
fibres, are in most cases sufficiently well marked to be 
recognizable,. 

In the sponges the bulk of the animal is made up of a 
jelly which, when examined under the microscope, is found 



to consist of large bran died cells (fig.- 12) connected to- 
gether by their processes into a network., The meshes of 
this are occupied by clear intercellular substance within 
which the calcareous or horny matter which forms the 
skeleton is. deposited. 



Fig. 12. — Connective tissue of sponge. (F, E. Schulze.) 


When the development of the sponge is traced it is found 
that the first part of the tissue to be seen is the clear inter- 
mediate substance, and the skeletal spicules begin to appear 
in this before the cellular elements. These' wander subse- 
quently into it from one of the primary layers. There can 
be no doubt that this jelly-like tissue of the sponge repre- 
sents a primitive form of connective tissue, although, so far 
as has at present been ascertained, no fibres are developed 
in it. 

In the Cedent erata, as in the sponges, the connective 
tissue makes its first appearance in the form of a clear 
intermediate substance, which may be so small in amount 
as to be almost imperceptible, or so large in amount as 
to form the main bulk of the organism. In the former 
case, as in the developing sponge, there is an entire absence 
of both fibres and cells, whereas in the latter case both 
kinds of elements are found. The fibres are the more con- 
stant, and are of the elastic 
kind (fig. 13); they have for 
the most part a direction 
across the thickness of the 
tissue stretching from ento- 
derm to ectoderm, branching 
and uniting with their neigh- 
bours to form the character- 
istic network which, enclosing 

watery fluid in its meshes, Fio.lS.-~Cdlsamrclasllc fibres from 
i J ^ in connective tissue of Aunha* 

produces* the jelly-like con- 

fcistenco of tlio tissue. Fibres of : tire white variety 5 
are also found as low down in* the MUazoa as the 
Cculentcrafa. In some of the acraspedote Medusa? they 
occur in the form, of' bundles of indistinct wavy fibres 
situated .near: the surface of the jelly, and in the Actinice 
similar. fibres are found, forming membranes which beam 
strong resemblance to. some of the forms of membranous- 
connective tissue of: the Vertebrata (fig. 14). As before 



Fig. 1-1,— Fibres and cells of connective tissue of an Actinia. (KBlliker.) • 

mentioned, in the lower forms of Cadent emta cells. are en- 
tirely absent from their jelly-like connective tissue, but in 
the higher forms scattered cells (fig: 13) of indeterminate 
shape and position,, but generally in the neighbourhood of ‘ 
the entoderm, begin to make- their appearances Some of 
these cells arc ; amoeboid, but others' become fixed, and 
arranged in a network which pervades the jelly; 

We see then that the. cells, the intercellular substance* 
the white fibres, and the elastic fibres of the vertebrate 
connective tissue ' are represented : in these low forms <of the' 
Metamai in a perfectly recognizable manner. It" is not; 


surprising, therefore, to find in all the higher classes of th 
Invertebrata that similar elements characterize the conne< 
tive tissue, although there are undoubtedly certain modifies 
tions and exceptions. The most noteworthy- modification 
occur in the chemical constitution of the ground substanc 
and of the fibres. Thus, as : before mentioned, there is fo 
the most part an absence of the gelatin-yielding substanc 
of the vertebrate connective tissue.- On the other hand 
the intercellular* substance may become infiltrated wit 
chemical. principles unknown in vertebrate histology, as i: 
the tunic of th ® Tunicaia, where cellulose iB- found. 1 Ther 
are modifications also in the appearance of the connectiv 
tissue fibres which are often accompanied by modification 
in the chemical constitution. For example, in the Arthn 
podcc the tissue often undergoes extensive chitinizatior 
and the fibres in it present a straight, stiff appearance, ver 
unlike the soft, wavy look which is exhibited by the fibrou 
tissue of the Vertebrata. 

Although the ramified cell maybe looked upon as c 
the whole the most characteristic form of cell met with i. 
connective tissue, and although this is the first modificatio: 
in shape which the rounded embryonic cells of the develop 
ing vertebrate connective tissue take on, nevertheless i 
gives place in many parts both in invertebrates as well's 
vertebrates to other forms. One of the commonest of thes 
is the flat cell, and we almost invariably find cells of th: 
description lying on or in: connective tissue membranes, -an 
lining cavities which may have beeome formed in the coi 
nective tissue. In the latter case the fiat' cells may be an 
most commonly are spread over the whole inner surface < 
the cavity which they line, and assume the appearance < 
a pavement epithelium. Such cells* which are terme 
epithelioid (or by some endothelial), are found lining tl 
body cavity and the vascular canals- and heart (where thes 
exist) of all invertebrates just as they do the similj 
cavities and canals in vertebrates- and they are derived lil 
the rest of the cells of the connective tissue from the mes 
derm, and therefore only indirectly from the primal 
blastodermic layers. But in the holothurians, and son 
other animals* the cells in question are derived direct: 
from the entoderm.. 

In the Mollusca (fig 15) a peculiar type of connects 
tissue cell makes its appearance in addition to the roundei 
the ramified, and the flattened forms; This* takes' tl 



Fig. 15. — Connective tissue of«sliig- r , ramified cell ; /.flattened cell; 'ivvesieul 
cell. The fibres in the .ground substance are also indicated. 

shape of a large clear, vesicular, double-contoured cell-boc 
( v ) with a relatively small nucleus.. Cells of this charact 
are in some cases only, to be found scattered' here ai 
there, in the tissues* but' in. others, they ate- closely oc 
lee ted masses, and: by- their' aggregation confer . i 
almost cartilaginous- consistency upon, the. tissue; Tins 

1 This tunic seems, however, from its development to be an* epitheli 
structure, although* resembling in many respects ' connective tissue. 
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not due, however, to the accumulation of chondrin — the 
chemical principle of the cartilage of vertebrates — in 
intercellular substance. But a true cartilage is met with 
in some of the higher molluscs ( Cephalopoda ), in which 
there is a considerable amount of intercellular substance, 
and the only difference, as compared with ordinary car- 
tilage of most vertebrates, is that the cells are much 
ramified (as in some fishes). 

Bone, or osseous connective tissue, as the word is under- 
stood in vertebrate histology, is not met with anywhere 
amongst the Invertebrata, and this is less to be wondered 
at since it does not make its appearance even in some of the 
lowest of the Yertebrata. But hard structures of various 
kinds serve to supply the place of bone as a sustentacula c 
tissue, and these may be developed either within the con- 
nective tissue, so- as to form an internal hard skeleton, or 
on the exterior of the body, so as to form an external 
skeleton or shell. When external the shell is an epithelial 
structure, or at least is produced by the formative activity 
of the epithelium which covers the surface of the body. 
An internal hard skeleton may either coexist with an 
external, or the one may be found to the exclusion of the 
other. 

In the coelenterates the internal skeleton when found is 
generally deposited in the jelly-like intercellular substance 
in the form of separate spicules, which subsequently are 
cemented together by a further deposit of calcareous matter 
into a continuous skeleton. In the sponges the calcareous 
spicules often project from the jelly into the external medium, 
but it is probable that they are covered by an extension of 
the superficial flattened cells which they seem to pierce; 
the separate calcareous spicules 
are in some cases united by cal- 
careous matter, in others by horny 
substance, or the spicules may be 
altogether absent and the horny 
framework constitute tlie whole 
skeleton. There is no evidence 



acid. (Leydig.) The connective 
tissue bundles are seen on the. 
left ; some are cut transversely ; 
on the right they are obscured 
by the calcareous globules (c). 
Above and below is seen a layer 
of epithelium ( e , 0. 


to show that these calcareous and Fl % Section of the shell of 

. - . Echinus, partly decalcified by 

horny deposits are formed by the 

direct agency of the cells of the 
jelly-like tissue, Ou the con- 
trary, the fact that the spicules 
make their appearance in the 
jelly-like substance which accumulates between the two 
primary layers before there is any trace of cells to be seen 
in it is a fact pointing in the opposite direction. 

In the echinids amongst Echinodermata the shell is 
formed by a dense deposit of calcareous substance 
(fig. 16) in the fibrous connective tissue of the 
integument, but is not of the nature of bone, 
as has been sometimes supposed. Tn other 
echinoderms the deposition is more scanty, and 
in some (Ilolothuria) it may merely take the form 
of isolated spicules, which often present curious 
shapes. 

The Muscular Tissues of Animals . — In the Ver- 
tebrata three kinds of muscular tissue are met 
with — the plain or involuntary, the cross-striped 
or voluntary, and the cardiac or heart muscle. 
Undoubtedly the last-named is to be "regarded as 
a transitional form between the other two, for it 
combines some of the characters of each. This 
is especially well seen in the lower vertebrates, 


in which the muscular fibres of the heart (fig. 17) Fig. vt.— 
consist of long, tapering, uninuclear cells, in 
form resembling the plain contractile fibre-cells, Fr °£' 6 lieart - 
but differing from these and resembling the multinucleated 
voluntary muscular fibres in exhibiting distinct transverse 
$iriafions. Although these three kinds of muscular tissue thus 


Fio, 18 .— 
Part of de- 
veloping 

xmweular 
fibre of a 
mammal. 


differ from one another in this respect, they agree in one im- 
portant character. Whether transversely striated or not, 
they all exhibit a distinct longitudinal striation of their 
substance, which is probably indicatory of a polarity which 
the protoplasm of the cell has assumed at the same time 
with the faculty of becoming rapidly shortened in the direc- 
tion of its length and coincidently with the loss of the power 
of contracting in other directions. Moreover, this longi- 
tudinal striation is generally associated with the property 
of double refraction, which is exhibited to a marked degree 
by all kinds of muscular tissue. 

The voluntary muscular fibres are those in which the 
protoplasm of the original cell has undergone most dif- 
ferentiation. If we trace their development we find that 
they originate from mesodermic cells which become elon- 
gated in one direction, the nucleus undergoing a corre- 
sponding change in shape, and soon becoming multiplied ; 
we next find the external layer of the protoplasm becoming 
altered and converted into muscular substance, 
which exhibits from the first both a longitudinal 
and a transverse striation. The change in ques- 
tion gradually extends inwards, so as to involve 
more and more of the protoplasm. Up to this 
time we can distinguish (fig. 18) in the muscular 
fibre a medullary part composed of unaltered 
protoplasm, with nuclei, and a cortical part com- 
posed of differentiated muscle-substance. Sub- 
sequently the nuclei leave their central situa- 
tion, and either become scattered through the 
muscular substance or come to lie entirely at 
the surface. There is always a little of the 
unaltered protoplasm to be found with each nucleus. 

In the plain muscular fibres, and in the cardiac muscular 
fibres, the nucleus does not multiply, and it maintains its 
central situation. The differentiation of the cell-protoplasm 
into muscle-substance begins at the periphery and extends 
towards the centre in the cells which constitute the heart- 
muscle as in the voluntary muscle, and it is probable that 
the same is the case in the plain muscular cells. 

The muscular fibres of the Invertebrata very closely 
resemble those of vertebrates. In most cases the differentia- 
tion of the muscular substance is not so complete as in the 
voluntary muscles of vertebrates and especially of mam- 
mals, but there is a striking exception in the Arthropod # , 
and especially in insects, 
where in conformity 
with the greater muscu- 
lar activity they possess 
we find far better marked 
structural features. On 
this account the muscles 
of insects have been espe- 
cially carefully studied 
with a view to t.he eluci- 
dation of the structure 
of muscle generally. 

With a sufficiently 
high power a voluntary 
muscular fibre of an in- 
sect (fig. 19) is seen to 

be Composed of an ex- jp I(5 10,— living muscle of Waler-bectle (Dytis- 
ternal structureless mem- cus marginalia highly magnified. t f nitr- 
1 „ j.1 ^ i colemma? a, dim «1 ripe; ft, blight stripe; «, 

brane, tliesarcolemma, rows of dots In bright Stripe, Which «re mmt 
a central strand of t0 1,0 tllc knobbed heads of (i 1 muscle rods. 

nucleated protoplasm, and a semi-fluid substance— the 
proper muscular substance — lying between these and form- 
ing almost the whole of the fibre. This proper muscular 
substance is composed of a clear doubly-refracting material, 
in which are embedded a number of minute rod-shaped 
particles, which are so arranged side by side and end to 
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end as to cause the muscular substance to present both 
a transversely, and a longitudinally striated appearance. 
Sometimes (as in the fibre shown in the figure) the substance 
of each muscle rod is partly collected into a swelling or knob 
at either end, and these knobs so act singly and collectively 
upon the light which passes through the muscular substance 
as to cause a brighter appearance in their neighbourhood. 
In this way bright bands seem to cross the muscular sub- 
stance alternating with the dimmer intermediate portions, 
and the appearance of transverse striation is much intensi- 
fied. This is still more the case when the muscle contracts, 
for the contraction is accompanied by an accumulation of the 
substance of the rods towards their ends, and an apparent 
blending of these into a dark transverse band or rather a 
series of dark transverse bands, which, reflect- , , 
ing from their surfaces the light which is N 
passing through the muscle, cause the whole pj 
of the substance between them to appear 0 

much brighter than they are themselves. B 

There are other muscular fibres in the insect 
winch present an entirely different appear- p| 
ance. In these (fig. 20) the fibres, which F ig. 20 .— Fibre of 
are very fine, are wholly made up of alter- wing-muscle of 
nating bands of dark and light substance. anmsect - 
They are far less like the voluntary muscular fibres of 
mammals than are the others, and there are no rod-like 
structures to be seen in them. 

We find muscular tissue, like the other tissues, appearing 
already in the lowest of the Metazoa. In sponges the 
orifices of the water canals are in many cases capable of 
being closed partially or wholly when the organism is irri- 
tated. The researches of F. E. Schulze have shown that 
these orifices are encircled by long fusiform cells which 
appear to be modifications of some of the ordinary ramified 
cells of the jelly-like tissue. The substance of these cells 
seems to be undifferentiated, and it cannot be conclusively 
affirmed that they are of muscular nature, but at least they 
seem to subserve the function of muscular tissue. But in 
the very next division — the Hydromedusce — the muscular 
cells are already so much differentiated as to exhibit both 
longitudinal and transverse striation. Thus many of the 
cells which form the muscular layer of the sub-umbrella of 
the Meduste are long fusiform cells (fig 21, A) with an 
elongated nucleus in the centre, and gradually tapering 
ends, and their substance is striated, as just remarked, both 
transversely and longitudinally. Sometimes there is a con- 
siderable amount of unaltered protoplasm in the middle of 
the fibre around the nucleus (fig 21, B), and this nucleated 
protoplasm may then project between the epithelial cells 



Fig. 21.— Muscular cells of Jelly-fish. (Hertwig.) 


of the ectoderm. In every case the muscular fibres are in 
close contiguity with the attached ends of the ectodermal 
epithelium, and are with justice reckoned as a part of the 
ectoderm. In the higher coelenterates the muscular tissue 
tends to loss its connexion with the ectoderm and to become 
embedded in the jelly-like mesoderm, but the connexion is 
nob wholly lost in any. In Hydra, on the other hand, the 
muscular tissue is represented only by simple longitudinal 
fibres, which are either direct prolongations of the tapering 
ends of some of the ectoderm cells (Kleinenberg) or are 
embedded in the enlarged attached end of the cells 


Fig. 22. — 3W 
lar fibres o: 
luscs. 


(Kolliker, Korotneff). In other invertebrates the musi 
tissue is nearly always in the form of long cylindric 
flattened, tapering or uniform, uninucleated, longitudin 
striated fibres, which may possess a membrane, ar 
central strand of undifferentiated protoplasm (fig. 22 
In some cases a transverse striation may be detected 
22, A), but more commonly the muscular fibres, espec 
in echinoderms, worms, and molluscs, ex- a 
I nbit a peculiar double oblique striation (fig. 

23), so that an appearance of intercrossing 
lines is thereby produced. The obliquely 
striated fibres seem to take the place, in 
many of these comparatively sluggish ani- 
mals, of the more active, transversely striated 
tissues. With the exception of the appear- 
ance mentioned, they resemble the plain 
muscular fibres in structure, hut they are 
capable of more energetic contraction than 
the latter. 

The Nervous Tissues of Animals . — The 
nervous tissue of vertebrates is composed 
firstly of cells — the nerve-cells or ganglion- 
cells, — and secondly of nerve-fibres. Most 
of tlae nerve-fibres possess a sheath formed 
of nucleated cells wrapped around the fibre, 
and in this sheath a peculiar white fatty 
so-called medullary substance is accumulated in some fi 
so that they are distinguished from the others as the ^ 
or medullated fibres. There is reason to believe that £ 
nerve-fibre is connected with at least one 
nerve-cell, and conversely, that every nerve- 
cell is connected directly or indirectly with 
one or more nerve-fibres. Nerve-cells are 
generally comparatively large solid-looking 
corpuscles, with a relatively large nucleus 
and nucleolus, and every developed nerve- 
cell has either one or two or a greater 
number of processes, which may or may 
not be ramified. It is certain that from 
many nerve-cells one process of the cell 
passes into and becomes a nerve-fibre. 1 
Nerve-cells are always traversed by ex- 
quisitely fine fibrils, — nerve-fibrils, — and these pass 
from the cell into its processes. Apart from any si 
which it may possess, a nerve-fibre is composed of or 
more nerve-fibrils, which are em- 
bedded in a soft interfibrillar sub- 
stance. The nervous tissue of ver- 
tebrates is developed fromtliatpart 
of the ectoderm which occupies 
the middle of the dorsal surface of 
the embryo. In the bird and mam- 
mal the epithelial cells in this 
situation become cut off from the 
general ectoderm by the forma- 
tion of a groove which subse- 
quently closes over and forms a canal — the neural c 
The innermost ectoderm cells (fig, 24, B) which forn 
wall of this canal acquire cilia at the end which is ti 
towards the cavity, while the other end of each cell fi 
longed into branching processes which collectively fc 
network amongst the deeper lying cells of the wall, 
latter multiply considerably, and moreover groups of 
grow out from the sides of the neural canal as the roc 
the nerves. The nerve-fibres themselves seem to be fo 
either by the outgrowth of undivided processes from 
cells of the neural canal, or by the junction of one elon^ 

1 The term nerve-fibre is here employed to denote the essentia 
of the nerve, corresponding to the “axis-cylinder ” of vert 
histology. 
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cell. with others. At any rate the fibres are to he looked 
upon as outgrowths or. prolongations of nerve-cells. But 
some of the outgrowths of the nerve-cells, instead of passing 
into nerve-fibres, become ramified, and eventually break up 
into fine twigs, each of which is occupied by a nerve-fibril, 
and these form by their interlacement a network which 
joins that of the branched processes of the ciliated epi- 
thelium. 

With the exception of the formation of the medullary 
substance in the sheath, the nervous tissue of the in- 
vertebrate Metazoa agrees precisely, so far as the minute 
structure is concerned,, with that of vertebrates. The 
lowest forms in which nervous structures have been found 
are the Medusa?., In these, the tissue exhibits itself under 
two modifications. The. first of these is a so-called nerve 
epithelium (fig. 24, A), .consisting.of a portion of the ciliated 
ectoderm, the cells of which are prolonged at their attached 
ends into fine ramified fibres which interlace with one 
another and form a network of nerve-fibrils underneath the 
epithelium. This form seems to correspond with the ciliated 
epithelium of the vertebrate neural canal. The second 
modification occurs in certain cells of the. ectoderm, which 
have become sunken singly here and there helow the general 
epithelium of the surface, and between it and the muscular 
layer of the sub-umbrella. These cells become enlarged, and 
their nucleus takes on the characteristic appearance of the 
nucleus of a nerve-cell Then generally from opposite ends 
of the cell (fig. 25) two processes grow out into long fibres, 



Fia 25. Norte cell and fibre of a, Jelly-fish {Aurelia). 


which exhibit all the features of the nerve-fibres of higher 
animals, and may even possess a. nucleated sheatk These 
fibres, which may be branched or unbranched, seem to be 
applied to the substance of the muscular fibres, , and in all 
probability serve to convey impulses to the muscle. There 
can be no doubt of the correspondence of these cells and 
fibres with the - nerve-cells and nerve-fibre prolongations of 
the Vertebrata. In other invertebrates the nervous tissue 
is not only more localized than in the Coelenterattt, but the 
original ectodermal epithelium cells from which it is derived 
become much more extensively developed into well -charac- 
terized nerve-cells and nerve fibres, and tend moreover to 
be completely separated from the Test of the ectoderm and 
embedded in the mesoderm*. But they are never originally 
developed in common with connective-tissue cells, as are 
the cells: which form the muscular tissue., (e.a. &) 

1L . Vegetable. Histology. 

By Vegetable Histology is- meant* the study by means 
of the microscope of the texture, web, or tissue of 
which plants are composed. It may be considered as 
synonymous with the minute anatomy of plants, and 
embraces the study of all those points of structure' and 
development requiring the use of the microscope for their 
elucidation. Histology*, is;- therefore; a. modern science of 
observation and experiment; and-* it dates its origin from 
the time when magnifytng glasses' were first appliedl to the 
scrutiny of the organs oft plants; All ‘advances inhistology 
have been preceded - by ’some important improvement either 
in the’ construction of lenses; and microscopes,; or by the 
invention of some nw' method of research and application 
of new reagents; . In order to- prosecute- the 1 study of' vege- 
table* histology, it- is*; necessary to, understand thoroughly 
the construction* and" use. of. '4he, microscope, to be ; abledo 
manipulate well and dexterously employ the various., cutting 
and other instruments required, and, lastly, to be able. to use 


the numerous reagents now so important in assisting to 
unravel the more difficult tissues. 

Mature of the Vegetable Cell. — If a small portion of the Nature of 
contents of the fertilized embryo- sac of the Pkaseohis multi - the cell. 
fiorus (scarlet-runner, or French bean) be examined in a drop 
of -water on a slide, it is seen to consist of protoplasm with a 
number of small free cells, iu different stages of development, 
floating in it. These cells consist of little rounded masses 
of protoplasm with a single contour line; they have the 
protoplasm more or less granular; and each contains a 
rounded solid body, the nucleus, usually with a small spot, 
the nucleolus. Other cells in the preparation have a distinct 
wall with a double contour line, these being older and more 
fully developed. In examining the cells it is usually best 
not to employ pure water, but to use instead a solution of 
sugar or gum (1 part to 50 or 100 of water). Strasburger 
recommends, for examining the contents of the embryo-sac 
in phanerogams, a 3 per cent, solution of sugar, to which is 
added on the slide one drop of a 1 per cent, solution of osinic 
acid. Absolute alcohol may also be used for fixing the pro- 
toplasm in a nearly unaltered state. A longitudinal section 
of the growing end of the root of Friiillaria imjmalu will 
exhibit the different stages of development of tissue cells. 

Near the apex the cells are more or less hexagonal in shape, 
and have a marked wall with a more or less distinct double 
contour. Inside the cell-wall, and in close contact with it, 
is the protoplasm, a densely granular soft inelastic mass, 
consisting of a mixture of albuminoids, and having in the 
centre a round and relatively very large solid nucleus, with 
one or two nucleoli. In both Phaseolus and Friiillaria , 
as the cell enlarges, clear spaces, called vacuoles, but filled 
with cell-sap, that is, water with substances iu solution, 
appear in the protoplasm of the cell. In some algiu con- 
tractile vacuoles are met with. The ordinary vacuoles 
rapidly increase in number and enlarge, separating the pro- 
toplasm into two parts— one in close contact with the wall 
of the cell, the other forming strings of varying size and 
thickness separating the vacuoles. Presently the vacuoles 
all coalesce and form a central cell-sap cavity, the protoplasm 
forming a completely closed sac inside the cell-wall The 
nucleus remains imbedded in the protoplasm, and is pushed 
to one side, appearing as if ‘in contact with the wall The 
vacuoled condition of the protoplasm may be considered 
as representing the cell at its state of greatest activity : the 
central cell-sap cavity is usually seen in tissue-cells, as iu 
Friiillaria , and may he taken to indicate a condition of 
diminished activity. Further changes take place in tissue 
cells. The protoplasm with its nucleus may disappear and 
the -cell-sap remain, or even the cell-sap itself may disappear 
sooner or later, and the dry cell-walls, as those of cork, bo 
left. The conditions here described in Fritillaria may be 
taken as typical of all young tissue cells. 

The protoplasm is the essential part , of the cell, and by it Proto- 
all the other parts are formed, as well as all the substances, plasm/ 
such as chlorophyll and starch, that are contained in cells. 

When the cell contains protoplasm it can grow, multiply, 
and elaborate new chemical compounds; when the proto- 
plasm disappears it ceases to perform any of these functions, 
and passively acts as a protection to deeper cells, or permits 
certain physical processes to take place, as the transport of 
water through the walls. The substance of the protoplasm 
seems to consist of a mixture of various albuminoids, and 
probably of other-nitrogenous compounds. It ia a more or 
less granular; soft, inelastic substance, never a true fluid, but 
varying in* consistence : in accordance with the quantity of 
water it contains'.- 

chemical breactions of protoplasm are those of albumen. It Chemical 
contrasts when substances are applied to it which remove some of reactions, 
the -water, . as: glycerin and alcohol. It contracts when heat is 
applied, a temperature of between 150° and 60° C. completely 
altering the texturcof protoplasm containing a normal quantity of 
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water. Where the protoplasm contains little water and is very 
dense, as in some seeds, a higher temperature produces little or no 
change. A violet colour is given to the protoplasm of young cells 
Toy the application first of a concentrated solution of copper sulphate, 
next washing the preparation carefully to remove all free traces of 
the copper solution and then applying a solution of caustic potash. 
Iodine gives a brown colour, sugar solution and sulphuric acid 
a red'; and dilute caustic potash dissolves protoplasm or renders it 
perfectly transparent. Carmine and other colouring matters do not 
colour living protoplasm, hut impart a brilliant stain to it when 
dead. 

Protoplasm is usually separable into two parts, an inner 
portion, endoplasm, more or less granular, and an outer 
more dense layer, the ectoplasm or primordial utricle, which 
is quite free from granules. A similar layer surrounds the 
protoplasm of the nucleus. 

Move- The living protoplasm exhibits movements either when 

merits, inside a cell-wall or when the protoplasm is free and in the 
condition of a wall-less or primordial cell. The constant 
changes in protoplasm must be always accompanied by 
movements, but these are usually too small to be visible, 
and it is only in a few cases that the amplitude of the 
movements renders them visible. The movements are of 
four kinds, and are distinguished as rotation, circulation, 
amoeboid, anrl ciliary. 

The first is the movement of rotation, as in Vallmcria and 
Amtcharh, where the whole protoplasmic sac rotates in the interior 
of the cell. The second is circulation, where portions only of the 
proto])! asm move as indicated by the circulation of the granules 
hither and thither in the mass, as in the cells of the hairs of Trades - 
cantia and the stinging hairs of the nettle. In the third or amoe- 
boid movement whole masses of protoplasm not enclosed in walls 
change their form and position like the am tela or white blood cor- 
puscle. These movements have been noticed in the amtebnid and 
plasmodium stage of the Myxomyedrs or gelatinous fungi. Lastly, 
a movement of small masses of protoplasm destitute of walls, and 
having parts of the ectoplasm prolonged to form one, two, or more 
vibmtilo cilia is not unfrequent in the zoospores, swamispores, and 
sperm atozoids of eryplogaiuic plants. All these movements are de- 
pendent on and muck influenced by varying external conditions, as 
light, heat, presence or absence of oxygen, &e. 

Cell- The cell-wall is a thin, elastic, transparent and colourless 
membrane, destitute of visible openings (except in some 
colls of Sphaynim* and in bordered pits), but easily per- 
meated by water and ! gas. It consists of the carbohydrate 
cellulose (C c fI l0 O 5 ), isomeric with starch, and in young cells 
it is present in an almost pure state. During, the growth 
of the cell the protoplasm furnishes material for the increase 
of the wall in size and thickness, and usually during growth 
of the wall various chemical and physical changes occur in it. 

The increase in the size of the cell is rarely quite regular or gene- 
ral, except in free cells as pollen grains and spores ; usually the 
growth is more or less limited to definite parts of the wall, .and the 
increase in size is accompanied by a marked change in form. Inter* 
calar growth at a ring-like zone on the cell- wall is seen in the genus 
(Edoijoniim, while growth at the apex of the cell is not uncommon 
in many unicellular algai and in hairs, as well as in the peculiar cells, 
(the hyphai) of fungi. 

Growth at several points on the surface of a cell gives rise to the 
stellate forms seen in the pith of Jnnciis, and a similar but more 
limited growth is the cause of the “ tyloses,” or cellular filling-up of 
vessels seen in many stems, vine, &o. The growth of the cell- wall 
in thickness may bo general or local. Usually it is local, and is 
either internal (centripetal) or external (centrifugal). Local thick- 
ening gives rise to the ’production of peculiar markings depending 
on the different optical effects produced by the thickened and tin- 
thiekened parts. Pitted markings are very common, rounded or 
variously shaped portions of the wall being left unthickcncd, while 
the form of the pits, and their special arrangement, either irregularly 
scattered or spirally placed, give a characteristic appearance to the 
walls of the cells. Pits are often elongated, and. when very much 
elongated, and extending the whole width of the cell,. form scalari- 
fonn markings, as seen in ferns. When pits . are very narrow, 
cylindrical, deep, and branching, they form canals* Bordered pits, 
in which the pit is surrounded by a border, occur in the pines. In 
other cells the thickening assumes the appearance of rings, spirals, 
or reticulations, which sometimes become detached from the walls.. 
In some instances, as in the wood of thedime and yew, two kinds of 
marking occur in one cell. Peculiar modifications; of. internal thick- 
ening are seen in the iwfrhairs of Marckanti a t in the cells, with cys* 
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tolithes in the leaf of the india rubber, and in the pith of Mcinus, 

&c. External thickening is seen on the surface (cuticle of the epi- 
dermis) of the plant or on free cells, as pollen grains, spores, &c., 
and produces peculiar and characteristic markings in various plants. 

By the alternation of more and less watery layers the cell- wall be- 
comes marked by concentric lines or striae, as if the wall was built 
up of layers or strata formed one inside the other, which, however, 
is not the case. A longitudinal striation assuming a ring-like or 
spiral direction is also met with on the walls of many wood and 
bast cells, and is, like the stratification just mentioned, due to 
alternations of more and less watery layers in the cell-wall. The 
inner layer in the interior of the cell and next th ^contents is always 
a dense layer rich in cellulose and with little water, a fact at once 
negativing the incrustation theory. Stratification can be readily 
seen in transverse sections of the bast fibres in the leaf of Hoya, or 
the hast of the stems of many Asclepiadaccce ; and the longitudinal 
striation may be seen in the same fibres when dried, or in the dry 
wood cells of many conifers, as in Tmus sylvestris. 

The walls of young cells consist almost exclusively of Reactions 
pure cellulose, which is coloured blue by Schultz’s solution 1 of celk- 
or by iodine and sulphuric acid, and is dissolved by strong lose * 
sulphuric acid and by ammoniacal solution of cupric oxide. 

Iodine solution alone gives no reaction, or more generally 
a brown tint ; rarely the wall gives a blue reaction, as in the 
asci of some lichens or in the cells of the cotyledons of 
Tamctrindus indica. The cell-walls of most fungi do not 
give a blue reaction with iodine and sulphuric acid, form- 
ing the modification generally known as fungus cellulose. 

During growth changes occur in the nature of the wall, 
different strata often having different chemical and physical 
properties. The three most important changes in the cell- Changes 
wall are (1) the suberous or corky change, the cell- wall in cell- 
wholly or partially becoming cuticularized or converted into wal1, 
cork ; (2) the ligneous or woody change, the walls being 
converted into wood ; and (3) the gelatinous change, as seen 
in many algae, where the cell-wall swells up enormously by 
the imbibition of water, and assumes a clear gelatinous 
appearance. These changes may occur separately, the 
whole wall being more or less completely changed ; or a 
part remains composed of cellulose ; or, in other cases, 
two or more of these changes may coexist in the same 
coil-wall. 

The following reagents are useful in distinguishing the different 
changes. Schultz’s solution gives a blue with starch and cellulose, 
and a yellow-brown with wood and cork. If the cork-cells are pre- 
viously boiled in caustic potash, and the wood cells touched with 
nitric acid, the blue reaction may be got with sulphuric acid and 
iodine. Sulphuric acid dissolves wood cells, but does not touch 
cork cells. Ammoniacal solution of cupric oxide does not dissolve 
cork, causes wood to swell.up and to become blue, and deeply colours, 
mucilaginous walls. Boiling caustic potash ultimately dissolves 
cork. Cold caustic potash at first causes it to swell up, and 
become yellow, and when slowly heated the colour deepens and the 
texture becomes granular. 5 ? Chlorate of potash and nitric acid 
(Schultz’s macerating fluid) ultimately dissolves cork,, like caustic- 
potash, hut does not affect wood. When cork-cells are slowly warmed 
in this mixture the walls of the'cork-cells become very distinct, the 
other cells being very transparent, and, if washed and treated' with 
alcohol and then with ether, they become perfectly, transparent. 

Chromic acid renders cork distinct by rendering other tissues tran- 
sparent. Bichromate of potash dissolves cork. The following. re- 
actions are given by Zacharias for cell- walls which are coloured brown 
by Schul tz’s solution in the rhizome of A cor us Calamus . 3 Sulphate 
of aniline and hydrochlorate of aniline, even when the cells are pre- 
viously treated with hydrochloric acid, give no reaction, but colour 
the walls of vessels of a golden yellow. . An aqueous solution of 
aniline blue gives no reaction, while an alcoholic solution of arnline* 
red colours the walls of vessels and oil-glands. The red .colour, is 


1 Schultzs Solution. r—X ounce of fused chloride of 'zinc is dissolved in 
4 -fluid ounce of water ; then add iodine 3 grains, and iodide of potas- 
sium 6 grains, dissolved together in tte smallest' possible ‘quantity 
of waten Oi dissolve 1 granulated zinc 'in hydrochloric acidy and’ 
evaporate in contact (with metallic, zinc until a thick- .syrup is formed.' 
Add iodide of . potassium to saturation* .then a little* iodine; and if 
necessary ’dilate with, water. 

2 For this and. other reactions >see Hbhrael, Veter dew Eorhmd ver~ 
korkte Qewebe v^erhaiqit, p. 16., 

3 “Ueber Secret .Behalter mit' verkorkten Membranen,” Bol. Zeiiung y 
1879, p. 619. 
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best seen when thin slices of the rhizome are placed for a few days in 
the solution, and then dried and observed under water.. The addition 
of caustic potash causes the colour to disappear, but it reappears on 
washing away the potash. The walls of vessels become coloured blue- 
violet by addition of hydrochlorate of phenole, and also when 
use is made of alcoholic solution of cherry-wood and concentrated 
hydrochloric acid (Hohnel’s xylophilin reaction). 

Mineral Mineral matters are often deposited in cell-walls. Calcium 
matters carbonate occurs rarely, calcium oxalate frequently, and 
walls 11 ' s * l ^ ca 1S ft® commonest of all. Calcium carbonate forms 
m S * the cystolifch.es of Ficus and of the Acanthacece , crystals or 
masses of crystals imbedded in the cell- wall but projecting 
into the cavity although surrounded by the substance of 
the wall. In corallines and many algae, as also in the 
Charas , carbonate of lime is abundant in the cell-walls. 
Calcium oxalate crystals occur in the cell-walls of many 
plants, in other cases forming small granules. The crystals 
of calcium carbonate are soluble in acetic acid, while those 
of oxalate are not, although soluble in dilute nitric and 
hydrochloric acids. Silica is abundant in the Diatomacece 
and also in the cells of many of the higher plants (Equir 
setum , grasses, beech, &c.). 

Products of desorganization or degradation of the cell wall 
occur in the form of gum, gum-resins, or resins, examples 
of which may be seen in the cherry, gum-arabic, gum- 
tragacanth, myrrh, &c. Gum-arabic consists of arabin, 
gum-tragacanth of bassorin, and cherry-gum is a mixture 
of the two. These substances, when formed, are apparently 
of no further use to the plant, and are produced by the 
destruction or desorganization of the cell-walls, as portions 
of the cell-wall can be distinctly traced when gum-tragacanth 
is examined microscopically. 

Molecu- Cell-walls, as those of the wood of Conifers, bast-cells, 
larstrac- and cells of ivory nut, and starch granules, are found when 
cell-wall exam ^ ne ^ polarized light to be doubly refracting. By 
*an elaborate series of researches Nageli concluded that 
these structures were made up of crystalline doubly refract- 
ing particles or micellse, each consisting of numerous atoms 
and impermeable by water, although each of the micellse is 
surrounded by a thinner or thicker layer of water. The 
water may increase or diminish within certain limits with- 
out destroying the structure ; or under certain conditions as 
by the application of certain reagents (strong acids and 
alkalies, ammoniacal solution of cupric oxide), the texture 
can be destroyed by the swelling up of the part. The 
water between the micellse may be removed by drying, 
when the micellse themselves come into contact, as the 
presence of air would destroy the transparency of the 
membrane. This peculiar molecular composition of the 
wall at once explains the striation and stratification 
observed in it, and also enables us to understand growth 
and nutrition by the intussusception of new particles in the 
water space between the micellae . 1 

Certain substances are formed by th*e protoplasm and 
separate from it in the form of granules or crystal-like 
bodies. The most important of these substances are 
chlorophyll and starch, the less important are aleurone 
grains and crystalloids. 

Chloro- Chlorophyll or leaf-green is the green colouring matter of plants, 
phyll. and is met. with most frequently in the leaves and young stems. 
The colouring matter is always united with the protoplasm, usually 
to definite rounded masses, the chlorophyll granules or corpuscles, 
readily distinguishable, from the general protoplasmic mass of the 
cell in which they are imbedded. Chlorophyll granules never occur 
separate from the protoplasm of the cell. In a few instances the 
whole of the protoplasmic mass, with the exception of the ectoplasm, 
is uniformly coloured green as in Pleurococcus and other low algse ; 
while in other plants the protoplasmic base for the colouring matter 
is star-like (Zygnema), in plates or lamellae (Clostemm and Mm- 
carpus),. or. spiral, as in Spirogyra. The chlorophyll grains of the 
vast majority of plants are rounded corpuscles of varying size with 


1 See Nageli and Schwendener, Das Mikroskop (2d ed,), p. 299 sq. ; 

and Dippel, Das Mikroskop, vol. i. p. 409 sq. 


a slightly denser external layer, and frequently containing vacuoles 
or small starch granules. They grow in size and divide, the grain 
elongating and being cut into two by tlie formation of a gradually 
deepening circular groove. These changes may be seen in the pro- 
thallus of a fern or the leaf of a moss. . The granules are produced by 
the aggregation of protoplasmic particles, so as to form a sharply- 
defined spherical mass. At first these are colourless or of a yellow 
tinge, and become green by the formation of tlm colouring matter, 
the chlorophyll, when exposed to the light, as it is only in a few 
rare cases, as in the cotyledons of pines ami in ferns, that the colour- 
ing matter is formed independently of light 

The colouring matter can be removed by means of alcohol, ether, 
benzole, chloroform, and other solvents, the protoplasmic mass 
remaining behind unchanged in size and appearance, except in so 
far that it is now colourless. The solution thus obtained is of n 
dark green colour by transmitted light, and blood-red by refieeted 
light. Its spectrum shows seven absorption bands, the strongest 
being between the lines B and o of the solar spectrum. Many 
modifications of chlorophyll exist in plants, and it also undergoes 
changes in colour duriug the ripening of fruits or in the corol.as 
of certain flowers. The chief modifications are— -etiolin, in blanched 
parts of plants ; anthoxanthin, in yellow granules of many Hovers ; 
xanthophyll, yellow granules in leaves in autumn ; the green colour- 
ing matter of red sea- weeds ; phyeoery thrill, the, ml colouring 
matter of red sea-weeds ; the phycochrome of uostoc, kv , ; and 
the brown colour of diatoms and fuooids. 

Starch occurs in granules of varying size and form, and during Starch, 
the growth of the granule it is always in relation to the protoplasm, 
of the cell. The granules are oval, lenticular, polyhedral, or bone- 
shaped, as may be seen in the potato, wheat, and maize, and 
in the milk-sap of certain exotic Euphorbias respectively. Much 
grain usually exhibits a central or lateral spot, the hilum, and a 
series of concentric strife, caused like the striatum find stratifica- 
tion of the cell-wall by the alternation of more and less uatciy 
layers. Sometimes the starch granule has two or more hila, the 
compound grains, which often separate into their several parts. 

Starch has the same chemical composition as cellulose, C„l L,(\, 
and differs from cellulose in being coloured blue directly by a 
dilute solution of iodine. Schacht’s solution contains 1 grain of 
iodine and 3 grains of iodide of potassium dissolved in 1 ounce 
of distilled water; but an aqueous solution of iodine answers quite 
well. Two substances are generally recognized in the .starch grain 
—(1) granulosa, coloured blue by iodine and forming by far the 
greater part of the granule, and (2) starch cellulose, not coloured 
blue and only forming a sort of skeleton to the grain. Starch is 
one of the most widely distributed substances in plants, being 
absent from comparatively few except the fungi. 

Oil globules occur not unfrequently in the protoplasm of plants; 
and in a few instances they occur in chlorophyll granules. Oil is 
easily distinguished by its reactions with ether, ami by its optical 
properties. 

Occasionally portions of the protoplasm assume a crystal-like up- Crystal- 
pearance, resembling cubes, octohcdra, tetrahedm, kF. These por» loids, 
tions are known as crystalloids or protein crystals. They give the, globoids, 
ordinary reactions of protoplasm, and difler from crystals in their and 
power of swelling up and changing their angles in certain solutions, aleurone 
as in caustic potash. Crystalloids occur frequently in tin* cells of grains, 
the tuber of the potato, in fatty seeds, in red algw, in petals of 
many flowers {Viola tricolor ), and in some, fruits. Usually the 
crystalloids occur in fatty seeds, as in the castor oil and brazil 
nut, in the interior of rounded grains of albuminoids, the aleurone 
or protein grains, along with little rounded bodies called globoids 
consisting of a combination of magnesia ami lime with phosphoric 
acid. In other instances aleurone grains without crystalloids arc 
met with, as in Cyuoglossum . Tim aleurone grains are usually 
soluble in water., and are, therefore, best examined microscopically 
in strong glycerin, in iodine dissolved in glycerin, or in a solution 
of corrosive sublimate in alcohol. Aleurone grains form when the 
seed is nearly ripe, the crystalloids and globoids appearing earlier. 

The cell-sap consists of water with different substances in Cell-sap, 
solution, the substances varying in different cells, ami also 
changing in the same cell from time to time during growth. 

It saturates the whole wall and protoplasm, and collects in 
the vacuoles and cell-sap cavity. 

The most important substances in the cell-sap are inulin, sugar, 
tannin, and colouring matters, while the calcium oxalate ummly 
crystallizes out, and forms visible crystals in tin* cell, or in tie 
wall as already described. Inulin can lie separated, in the fotm of 
sphaerocrystals, by the action of alcohol orglyeerm, from the tissues 
of many of the Composite dahlia, sunflower, &c. By keeping the 
tissue long in absolute alcohol the crystals grow to a large size, and 
occupy more than one cell Sugar in solution in the cell-sap may 
be grape or cane sugar, and can be rendered visible by the copper 
test, or by the action of glycerin, Glycerin forms drop-like spheres 
with sugar and inulin ; these arc very highly refracting and easily 
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distinguished in the cell. When these spheres are of syrup they ’ 
quickly disappear, no trace remaining in a few minutes, while, as 
Kraus ( Bot . Zeitang, 1877, p. 329) has shown, if the substance be 
itiulin the formation of sphserocrystals rapidly occurs. Hesperidin 
may be obtained from the unripe fruit of orange, &c., in the form of 
spluerocrystals when treated with alcohol. 

Tannin is present in the cells of many plants, and may he seen, 
when water is applied to the section, in the bark of the oak or 
birch in the form of tine granules which soon dissolve. A bluish 
black or greenish colour or precipitate is produced by the action of 
salt of iron, and a dark red-brown with bichromate of potash. 
Colouring matter (anthocyau) gives red and blue colours to flowers 
and a red colour to stems and leaves, and is dissolved in the cell-sap. 
Lastly, calcium oxalate, which is formed in plants by the metastasis 
of nutrient matters during growth, is got rid of in many parts of 
plants, or rendered harmless in others, by crystallizing out, either as 
large crystals, prismatic or octohedral, or in masses of small crystals, 
or in the form of long needle-like crystals or raphides belonging to 
the trimetric system. The two forms differ only in the quantity 
of water of crystallization present : the raphides have two equivalents, 
the prisms six of water. 

Cytoyemk—Uhs enlargement of organs of plants is not 
only accompanied by an increase in the size of the individual 
cells, but new cells are also formed in the part, these new 
cells, which are at first small, soon enlarging to their full 
dimensions. Usually the formation of a new cell takes 
place by the division of the protoplasm of a pre-existing 
coll, the mother-cell, into two portions of equal or unequal 
size, the daughter-cells. These daughter-cells in turn 
enlarge, and may each become the mother-cells of new 
daughter-cells. In this way by cell-division the vegetative 
colls of plants are increased in number. The process of 
reproduction in plants is invariably associated with the 
formation of a new cell or cells, and in general the process 
is very different from that of division, there being often a 
diminution in the number of cells, instead of an increase. 

Four types of Cytogenesis may be distinguished (1) Rejuven- 
escence; (2) Conjugation; (3) Freo-coll formation ; and (4) Division, 

In rejuvenescence, the whole protoplasm of the mother-eell under- 
goes contraction and rounding; water is eliminated, and an entire 
rearrangement of the molecules of the protoplasm may be noticed 
by changes in the contents. As a result of these changes one new 
daughter-cell is formed from the entire protoplasm of the mother- 
eell .Rejuvenescence is observed in the formation of the swarm- 
spores, non-sexual reproductive organs, of some alga*, such as 
(kdnifotiiui)i and Vauehcria, as also in the formation of single 
spermatozoids. The egg-cell of many algie and fungi, as well as 
of the vascular cryptogams, is formed by rejuvenescence, the only 
difference being that here the daughter-cell remains inside the wall 
of the mother-cell until fertilization, when it forms a wall and 
begins to divide. 

Conjugation consists in the union of two, rarely more, masses of 
protoplasm, nearly or quite similar in size and appearance, to form 
a single new daughter-cell, which then becomes surrounded by a 
wall ami forms a zygospore. The union of the two masses is 
always accompanied by rounding and contraction of the masses 
ami a complete molecular rearrangement of the protoplasm. Con- 
jugation is seen in the group of the Conjugate among the alga?, 
and also in the Zygomycetes and Myxomycctcs among the fungi. 
In all cases conjugation is a reproductive process. The conjugation 
in the M yxouujcdes is very peculiar, the numerous small masses of 
protoplasm (the myxoanueba 1 ) fusing into a naked mass of proto- 
plasm (the phismouinm). 

Free-eell formation consists of the formation of several (rarely 
one) cells from and in the protoplasm of the mother-cell, the whole 
of the protoplasm not going to form daughter-cells. Frce-ccll for- 
mation may be typically observed in the formation of the ascosporcs 
of the dm my cotes. The nucleus of the large mother-cell or ascus 
disappears, and two new ones form, which again and again divide, 
thus forming eight, each nucleus forming the centre of a new mass of 
protoplasm, which at length becomes surrounded by a wall. In other 
casus many new masses of protoplasm form after the disappearance 
of the nucleus of the mother-cell ; and these new masses develop a 
wall and a nucleus, or very rarely no nucleus forms. The endosperm 
in the embryo-sac of PJmeoIus and other phanerogams is formed by 
free-eell formation, the cells after attaining a certain size fusing 
together and forming a tissue, the individual cells of which divide. 
In some fungi, Perotwspora , Cystopus, &c., only one daughter-cell is 
formed in the protoplasm of the mother-cell 

The last variety is cell-division, the whole of the protoplasm of 
the mother-cell going to form two, rarely more, daughter-cells. The 
process may be observed in the cells of Spirogyra , in the cells of 
the hairs of Tmdcscantia , or in the cells near the growing points of 


the roots or stems of plants. Spirogyra and T) adescantia may be 
observed in a hanging drop of fluid,— water in the case of Spirogyra, 
a dilute sugar solution (1 per cent.) in the other. In Spirogyra a 
ring-like groove forms round the protoplasm in the centre of the cell, 
gradually deepening until the nucleus divides, and the two portions 
of protoplasm become sepaiate. As the separation of the protoplasm 
goes on, the wall forms a ring-like projection of cellulose, which 
gradually extends inwards until only a small central hole is left; 
this soon fills up, and the mother-cell is separated into the two 
daughter cells. 

Cell-division can he seen in the hairs of the young stamen of 
Tmdcscantia virginica . A small unopened hud about one-fifth of 
an inch long is recommended by Strasburger. 1 The entire stamens 
are removed, ancl one, with the small hairs attached, is to be placed 
in the 1 per cent, sugar solution in a hanging drop. The cover 
glass on the under side of which the hairs are arranged must be 
very thin, to permit of observation with an immersion object-glass 
magnifying about 600 diameters. The cell-division in the last three 
cells of the hair can be readily observed, as well as the peculiar be- 
haviour of the nucleus, its solution, and the formation of the barrel- 
like .body “ Kerntonne. ” These and other changes, which had been 
fully described by Strasburger (Ueber Zcllbildung und ZcUthcilung) 
in Spirogyra and other cells from specimens hardened and fixed in 
absolute alcohol, can be seen in the living cell of Tradescantict. 

In the pollen of monocotyledons and the tissue cells of many 
dicotyledons, as in the pith and epidermis, the division of the ceil 
differs slightly from that seen in Spirogyra. The nucleus of the 
mother-cell divides into two sister nuclei, and the protoplasm 
separates into two portions, the wall forming at once as a plate 
stretching right across the mother-cell and cutting it into two 
daughter-cells. The process of division can rarely be observed in 
living cells; hence it is necessary to make use of specimens killed 
(luring the process of division by immersion in absolute alcohol, or 
in a 1 per cent, solution of osmic acid. 

Special modifications of the process of cell-division may he observed 
in yeast (Saccharomyees), in the formation of styloeonidia as in 
Penicillium , and of the basidiospores of the Basidiomy cotes, as also 
in CEdogonium, in the sporangia of Saprohgnia, and in the spores of 
the higher cryptogams. In yeast a portion of the cell-wall enlarges 
in a sac-like manner, and into it a portion of the protoplasm of the 
mother-cell passes, thus forming two daughter-cells of very different 
sizes ; when the smaller cell is full-grown a wall separates the two, 
and they become detached. In Penicillium, and in the formation of 
basidiospores, a very similar process is seen. I n CEdogonium division 
of the cells is preceded by the formation of the curious cup-like 
structures at the apex of the cell due to local intercalar growth of 
the wall- In Saprolegnia the protoplasm of the mother-cell divides 
into a large number of daughter-cells, which are liberated as ciliated 
swarm-spores, and afterwards form a cell-wall. Lastly, in the spores 
of the higher cryptogams the division of the mother-cell into four 
daughter-cells is observed. 

Union of Cells to form Tissues. — Cells are usually united Tissues 
together to form an aggregate governed by some common true an(1 
law of growth. Such an aggregate of cells is called a tissue. false * 
Tissues are formed in different ways, and in accordance 
with their mode of formation are distinguished as true and 
false. A true tissue is formed by cell-division. In the 
young growing part of the plant the yonng active cells are 
all capable of dividing, a transverse wall cutting the mother- 
cell into two daughter-cells, the process being repeated for 
some time. In this way the tissues of the higher plant are 
formed, either originally from a single cell (apical cell) at 
the apex of the part, or from several cells (initial cells) 
situated at the growing point. In some of the lower plants 
false tissues are formed, rarely in some of the higher ones. 

The first mode of formation of a false tissue is noticed in 
some of the algoe, as in Pediastnm and in Ilydrodictyon, 
as well as in the formation of the endosperm in the embryo- 
sac of many plants, as in Plmcohs , Gnetum , &c. Here 
the cells are at first separate and distinct, but these loose 
cells become aggregated together, often, as in Pediastnm 
and Ilydrodictyon , to form a beautiful and regular figure. 

In such instances the wall separating two cavities is a 
double structure formed by the union of two distinct walls. 

In the endosperm of the higher plants, when the false 

1 et TJeber ein zu Demonstration geeignetes Zelltheihings-Object,” 
Sitzungsherichte der Jenaischen Gesellschaft fur Medicin und Nainv- 
wissenschaft, July 18, 1879. 

3 Fully described by Strasburger, Ueber Zellbikhmg und ZelUheilung 
(2d ed.), p. 73. 
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tissue is formed, the cells divide in the ordinary way, and 
at length give rise to a true tissue, as different modes of 
cytogenesis may occur in the same plant, either in different 
parts or at different times. The second mode of formation 
of a false tissa-e is seen in the fungi and lichens, in the 
peculiar hyphae tissue so characteristic of these plants. The 
cells form long narrow rows or filaments, which branch and 
interlace, producing a network of interlacing fibres, but 
without the walls becoming fused firmly together as in 
Pediastrum. In some cases the hyphae cells swell up and 
come into such close contact by mutual pressure that they 
form a tissue so like ordinary cell-tissue that it has been 
denominated pseudo-parenchyma. This variety of tissue 
occurs commonly in the higher fungi, as in the mushroom. 

Mode of Cells are united in various ways, the modes of union being often 
union of very characteristic of certain of the lower groups of plants, although 
cells, the same inodes of union repeat themselves in the higher plants. 
.The following are the chief varieties. (1) Cell-rows have the 
cells united by their ends to form a long filament, formed by the 
repeated division of the cells. Examples of cell-rows are seen hi 
Spirogym, Conferva, (Edogomim, the hyphse of fungi, the monili- 
form hairs in Tmdescaniia, and in many others ; not unfrequently 
these cells branch in various ways. Cell-fusions or vessels are cell- 
rows occurring in the higher plants, but having the transverse walls 
separating the original cells either partially or completely absorbed. 
They occur in the fibro -vascular bundles of plants, both in the 
wood and in the bast. Laticiferous vessels are examples of branching 
and anastomosing cell-rows. (2) Cell-surfaces have the cells united 
to form a single layer, and are thus in contact by the ends and sides, 
having an upper and under (rarely only one) free surface. Examples 
are afforded by some of the sea- weeds, as Viva, and by the leaves of 
liverworts. In the higher plants cell-surfaces occur not unfrequently, 
as in the epidermis, a layer of distinct cells, free on one surface, but 
in contact with other cells below. Many Hat, scale-like hairs are 
also cell-surfaces, as well as the tliin plates of cells separating the 
remarkable air spaces in the petioles of Nupliar and Musa. (3) Cell- 
bundles arc bands or bundles of similar cells either occurring 
separately or running through the other tissues of plants, and when 
doing so easily recognized in a transverse section of the part, as the 
bast-bundles in the stem of flax. Other examples occur among 
the red sea-wceds, and in the bundles of sclcrenchyma in the stems 
of ferns. (4) Cell-groups are small masses of similar cells, either 
forming the families or colonies (ccenobia) of many thallophytes, 
as Chroococcus, Olceocajm, JPandorina , &c., or forming the curious 
groups of sclerenchyma producing the gritty particles in the pulp of 
the pear or the hard masses in co rk. (5 } Cell-masses are formed when 
the cells are united in all directions of space, the whole not having 
necessarily any definite external shape. Examples are numerous, 
but we may cite the tissues of large fungi, the ground tissue of 
the higher plants, and the pulp and hard endocarps of fleshy fruits. 
(6)' Lastly, separate cells occur, either distinguished from the colls 
in the neighbourhood by their peculiar form and development 
(idioblasts), or the originally united cells separate themselves, as in 
pollen-grains and spores, and form ercmoblasts. 

Prosen- By the form and connexions of the cells aggregations of cells 

chymat- ma y be described as parenchymatous tissue and prosenchy- 
parenchv- mafcous t] ’ SSiae > both these forms occurring very commonly 
matous 7 ' m plants, and usually shortly designated by botanists 
cells, parenchyma and prosenchyma. Parenchymatous cells are 
usually thin-walled, and have a correspondingly large cavity; 
their length is generally not very much greater than their 
breadth, the form frequently being rounded or polyhedral ; 
the walls are broad and flat, .the cells, if elongated, not 
having pointed and overlapping ends. At the places where 
neighbouring cell-walls meet triangular or quadrangular 
intercellular spaces are formed, by splitting of the wall 
during rapid growth. Sometimes these spaces are very 
minute, in other cases they are largely developed, and if 
irregular growth of the wall occurs -a very loose form of 
parenchyma may be produced, as in the pith of Jimcus. 
In other cases tolerably large intercellular spaces eceur, as 
in the spongy parenchyma of the mesophyll of leaves. In 
prosenchyma the individual cells are greatly elongated and 
fibre-like, the walls are very thick, and the cavity small or 
even 1 nearly obliterated; the ends of the cells are. elongated, 
pointed, and overlapping those *above and below; and lastly, 
Uo intercellular spaces are developed. Wood-fibres and 
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bast-fibres are examples of prosenchyma ; the young cells 
of stem or root, and the tissues of pith, leaves, flowers, 
and many fruits, of parenchyma. 

By the power possessed by the cells in a tissue of divid- Meristem 
ing and forming new cells such a tissue is distinguished aU(! 1 )C J’" 
as meristem or the formative tissue of plants, all the other 
tissues being permanent tissues, or incapable of further 
enlargement by the formation of now cells. Meristem is 
observed forming the whole of the tissue of the young 
embryo plant, as also the whole tissue at the apex of a stem 
and root. All the other tissues of the plant are formed by 
the gradual differentiation of the originally similar cells of 
the meristem. Generally meristem tissue differentiates into 
special layers, each capable of forming cells which will 
ultimately form some definite portion of permanent tissue, 
not necessarily of the same value, however, in different 
groups of plants. The meristem of the embryo and of 
young stems and roots is distinguished as primary meristem, 
because occasionally a zone of cells forms in the permanent 
tissue having the characters of meristem, and secondary 
meristem, which either originates from the permanent tissue 
or is partly connected with the primary meristem. The 
cork-cambium or phellogen in the cortical tissues of dicoty- 
ledons is a layer of secondary meristem, while the cambium 
layer between the wood and bast portion of the bundle is 
partly (the fascicular cambium) derived from the primary 
meristem (the procambium) of the fibro-vaseiilar bundle. 

Walls of Tissiie-Cdls .— The cell-wall separating the con- Walls o! 
tiguous cavities of two young cells appears as a simple tissue- 
homogeneous plate or lamella of pure cellulose, giving the cylK 
usual reaction with Schultz’s solution and iodine and 
sulphuric acid. As the tissue grows older and the wall 
thickens, it apparently separates into distinct layers having 
different chemical and physical properties, so that in some 
cases it appears as if each cavity had its own special wall 
separated from the neighbouring wall by a thin or thick 
layer of material, to which the older botanists gave the mime 
of intercellular substance. The thickening layers usually 
exhibit a well-marked stratification, the strata often differ- 
ing in chemical composition, as in pine-wood, in the bust of 
laburnum, or in the epidermis of Vimm 3 Pph'dtv, jXerinm 
Oleander , (fee. The application of Schultz’s solution usually 
brings out the differences very well In a few instances the 
middle lamella becomes gelatinous, and swells up enormously 
in water. Examples are afforded by the stems of many 
alga?, and by the endosperm of Ceratonk , where the so- 
called intercellular substance separates the cell-cavities 
widely one from the other. The middle lamella or inter- 
cellular substance and the thickening layers in the stratified 
cell-wall vary much in composition, but generally it is found 
that the incrusting layers are soluble in sulphuric acid, 
while the middle lamella is dissolved by nitric acid ami 
chlorate of potash. These two substances, just mentioned 
under the name of Schultz’s maceration process, are con- 
stantly employed to separate cells from their connexions, 
as the markings in the thickening layers are not injured 
by the solution of the middle lamella in the chlorate of 
potash and nitric acid. 

Glassification of Tissues.— In classifying vegetable tissues 
it is necessary first to distinguish the different kinds of 
tissue depending on the characters of the individual elements 
composing it, and, secondly, to consider the various group- 
ing of these kinds or species into systems more or less 
homogeneous and obeying certain common laws of growth. 

It is necessary to distinguish the kinds of tissue, because 
different kinds may occur in the same system, and it is 
further necessary to distinguish the , systems, because the 
same form of cell may be repeated bl different systems or 
indifferent parts of the same system and yet be of very 
different morphological and physiological value. In class!- 
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fying the different kinds of tissue we shall follow De Bary 
( Vergleichende Anatomie der Yegetationsorgane der Phanero- 
gamen und Fame), and in the systems we shall adopt 
the threefold divisions of Sachs (Lehrbuch der Botanik), 
now generally used. 

I. Kinds op Tissue. 

(A.) Meristem Tissue . 

1. Primary. 2, Secondary. 

(B.) Permanent Tissue, 

1. Cell Tissue, a. Epidermis, b. Cork. 

e. Parenchyma proper. 

2. Sclerenchyma. 

3. Gland Cells. 

4. Tracheal Tissue. 

5. Sieve Tubes. 

0. Laticiferous Tubes. 

7. Intercellular Spaces. 

II Systems of Tissues. 

(A.) Epidermal or Limitary System, 

(B.) Fibro-vascular System, 

(C.) Ground System. 

Primary (A.) Memtem Ties ue, —Primary meristem can be observed 
meristem. i a the embryo in its young stages, and at the apex of the stem 
and root. In the embryo at an early stage, as described by 
Hanstoin ( Botanische Abhandliingen , i,), the meristem be- 
comes separable into three zones, differing in the appearance 
and arrangement of the cells and in the mode of dividing. 
Derma- Those zones were called by Hanstein (1) dermatogen, or 
tn q en > primary epidermis ; (2) the ploromc or central series of 

idoronte?’ more ^ongateil cells with marked longitudinal division of 
the cells ; and (3) a series bctwcon the plorome and derma- 
togen, dividing moro or less irregularly or transversely, the 
pcriblem. These three zones remain distinctly marked at 
the apex of the stem, and in Hipjmris the three can be easily 
seen, while as the stem elongates new colls continually form, 
the initial colls or coll, as there may be one or more for each 
zone. Usually the dermatogen layer is the most constant 
in angioHpormous plants, the separation into pcriblem and 
plcromo being sometimes a little obscure. In the root a 
fourth zone of meristem has to be distinguished, called 
by J'anczewski the oalyptrogen layer, from which the 
calyptra, pileorhiza, or root-cap is formed. Various modi- 
fications of the arrangement of the different layers in the 
meristem of roots have been described. Very rarely, as in 
llydroeharis and in Pistia, four distinct layers are formed 
Ualyp- —the plorome, poriblem, dermatogen, and calyptrogen. In 
trogwi. CucurbUa , Pimm , and a few others there is a common 
mass of meristem at the apex, from which the others are 
ail differentiated. In Zea Mays and most monocotyledons 
two distinct zones are seen, the plerome and the calyptrogen, 
while between them a short distance from the apex the 
initial layer forms, which separates into the periblem and 
dermatogen. In Fagopynm and most dicotyledons the 
plerome and pcriblem are sharply separated, but the peri- 
blem above the apex of the plerome passes into a common 
layer with the initial cells of the dermatogen and calyptra, 
the dermocalyptrogen, In gymnosperms the root possesses 
a sharply-defined plerome with a periblem mantle, in Thuja 
formed by from 12 to 14 regular concentric layers; there 
is no trace either of a calyptrogen or dermatogen layer, the 
outer cells of the periblem serving as a calyptra. In the 
stems of gymnosperms the condition of the layers is some- 
what intermediate between those formed in the angiosperms 
and lycopcwk In Araucaria and. Dammar a the dermatogen, 
periblem, and plerome are separate and distinct, but in 
Abietincw and in Cycas they run into a common initial 
group, and it is only at some distance from the apex that 
in the Abietinew the separation becomes very marker), and 
in Cycas only slightly marked. .In lycopods the end of 
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the stem shows a series of cells, the initial group from 
which the periblem and dermatogen (or the external 
layer representing it) arise. Further down the initial 
cells of the plerome are developed from the side of the 
periblem. In the root of lycopods the arrangement of the 
layers is exactly the same as in ffydrocharis and Pistia, 

In the Ligulatw and the remaining Pteridophyta there is 
a single cell at the apex of root and stem which divides 
into two. The one daughter-cell forms the new apical 
cell, the other is the segment cell. The segment cell 
divides still further, and forms a meristem from which 
at a later stage zones corresponding more or less accurately 
to dermatogen, periblem, and plerome are produced. In 
the roots a segment is cut off in front of the apical cell, 
which is the first cell of the calyptra, and from which, by 
repeated divisions, that structure arises. 

Secondary meristem is intimately connected with the Second- 
secondary circumferential growth of stems and roots in ary t 
gymnosperms and dicotyledons. One of the zones of menstem 
secondary meristem arising from permanent cells is the 
cork-cambium or phellogen layer, which is described under 
the epidermal system of tissues. The other example of 
secondary meristem is the cambium layer separating the 
wood and bast in the stems and roots of gymnosperms and 
dicotyledons. 

When the fibro-vascular bundles first appear, either in Procam- 
ths periblem or plerome, the cells become distinguishable by bium. 
their form and arrangement, and as the cells are still in 
the condition of meristem, the term procambium has been 
given to the whole. The cells of the procambium are 
gradually converted into permanent tissue, generally chang- 
ing their appearance completely, although in some cases the 
change is but slight, the cells being cambiform and hardly 
differentiated into the two parts of the fibro-vascular bundle, 
the wood and bast, to be described under the fibro-vascular 
tissues. In some plants all the piocambium is converted 
into permanent tissue, while in others a small zone between 
the wood and bast remains in the condition of meristem. 

If the bundles are separate, secondary meristem forms in 
the ground tissue between the bundles, bridging over the 
uspaco between the bundles, but uniting so as to form the Cambium- 
cambium-ring, which consists of fascicular cambium in ring, 
the bundle, derived from the procambium, and interfasci- 
cular cambium, a secondary meristem formed in the ground 
tissue. It is by the growth of this cambium ring that the 
secondary circumferential growth, so marked in our ordinary 
forest trees, takes place. 

(B.) Permanent Tissue.— It will be sufficient to give only Per- 
a general sketch of the seven kinds of tissue described by ^ aneilfc 
De Bary, and to refer for full details to his Yergleicbnde tlS3lie * 
Anatomie above mentioned. 

1. Cell-tissue is permanent tissue, the cells of which are little if Cell- 
at all altered in form and appearance from their meristem stage. In tissue, 
some cases the cells are short, in others elongated. The wall may he 
tliin, and enclose the protoplasm and other contents, the chlorophyll, 
starch, sugar, inulin, &c. In others the wall is thick and changed 

in composition. As varieties of cell-tissue De Bary includes (1) 
epidermis and its appendages, equivalent to the epidermal system 
of Sachs, and to be considered below; (2) cork, parenchymatous cells 
chemically altered, and forming usually a part of the secondary 
epidermal system ; and (3) parenchyma proper, all the cell-tissue 
inside the epidermis and cork cells, a division almost but not quite 
equivalent to the ground tissue of Sachs. 

2. SclcnncJiyma.— T)<$ Bary includes under the name of scleren- Seleren- 
chyma all the hard thickened cells of plants, whether long or short, chyma. 
which have become greatly thickened, and whose cavity is nearly 

if not quite obliterated,— the cell-contents also, as a consequence, 
having entirely disappeared, or left only slight traces, In this 
state these cells act in conveying water through their walls, and also 
serve to give rigidity to the plant, forming the mechanical system 
of Sehwendener. Two forms are distinguished: (I) the short sclercn- 
eliymatous cells, and (2) long scleronchymatous fibres. Of the former, 
examples are met with in the flesh of the pear, in the root-tubers of 
Dahlia , in the rhizome of Deniaria , the pith of Eoya carnosa , and 
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many others. Such cells are rare in monocotyledons, and the typical 
form (like the cells in the pear) does not occur in cryptogams. A 
variety of the short cells is described under the name of stegmata. 
The long sclerenchymatous fibres are pointed, with overlapping ends, 
and occur commonly in dicotyledons. They are either simple or 
branched. The best examples are the hast fibres of the fibro-vaseu- 
lar bundles, and the libriform fibres of the secondary wood. The 
wall of the sclerenchym fibre often exhibits peculiar split-like pitted 
markings [Pteris aquilim). Not unfrequently the sclerenchym fibres 
have numerous small crystals of calcic oxalate imbedded in the wall, 
a very beautiful example of which is afforded by Wdwitschia 
mirabilis. Sometimes the cavity in the interior of the fibre is 
divided by transverse partitions forming chambered fibres, as seen in 
the bast of the vine, Platanus, Tamarix, &c. 

S. Gland Cells. — Gum, resin, ethereal oils, balsam, and gum-resins 
are usually met with in peculiar elongated cells, which develop from 
special meristem-cells. Sometimes they are isolated, in other cases 
they occur in rows; they are considered by De Bary as a special kind 
of tissue, the cells being at once distinguished from the others in the 
neighbourhood by their contents. In many ways these gland-cells 
exhibit intermediate transition forms to laticiferous tubes on the 
one hand, and to intercellular spaces containing special secretions 
on the other. De Bary distinguishes four varieties. ( a . ) Cells with the 
cavity nearly filled with raphides or with single crystals or groups of 
crystals, e.g., Aloe , Scilla, and many monocotyledons, as also many 
dicotyledons. Groups of crystals occur in petiole of aroids, pith of 
Manus , and others, large crystals in leaves of Citrus, and in the bast 
of Acer, Bobinia, Ulmus, Berberis , &o. (b.) Cells with the cavity 
filled with mucilaginous and gummy substances, root of Symphy- 
tum, Orchis tubers, and in the parenchyma of Malvaceae, Tiliaceoe , 
Ulmacece , &c. (c.) Cells containing resin or gum-resin. Two modifi- 
cations occur, the cells being either short or long, and frequently, as 
Zacharias [Bot. Zeit, 1879, p. 167) has pointed out, the walls are 
corky. Short cells occur in Acorus , Canellct , Zingibemeece, &c., 
while long ones occur with milk -like juice, the laticiferous cells 
of some authors. As examples De Bary gives Allium , aroids, 
Musacece, Convolvulacece, Sapotacece, Sambucus, Acer , and doubtfully 
Sanguimria, Glaucium, &c. {d.) Cells containing tannin, occurring 
in rhizocarps, ferns, monocotyledons, and dicotyledons. 

4. Tracheal Under this head De Bary distinguishes all 

those cells which become more or less lignified, and in which the 
thickening of the wall assumes the form of spirals, rings, reticula- 
tions, or pits, and which as soon as these markings are formed either 
lose their contents completely and become filled with air, or con- 
tain clear watery fluid. Usually these form long cell-fusions, the 
vessels of plants, or else they form elongated or shorter cells not 
united into a vessel. The former are the vessels, the latter the 
tracheides. The markings in the two forms correspond, and there 
are intermediate varieties. The markings are spiral, annular, reticu- 
lated, pitted, and trabeculate (juniper and lycopod), with the varie- 
ties of bordered pits and sealariform markings. Short tracheides 
form the velamen or outer modification of the epidermis of the aerial 
orchid roots, also the outer tissue of the stem of Sphagnum. In 
Nelumbrium speciosum the tracheides are 12 centimetres long. Many 
of the structures usually called vessels are tracheides. Large vessels 
frequently exhibit tyloses or cells filling up the cavity of the vessel. 
They have been observed in many monocotyledons and dicotyledons, 
both in stems and roots, and in herbaceous as well as in woody plants. 

5. Sieve-tubes.— These resemble vessels in being elongated cylin- 
drical or prismatic cells joined in long rows, the individual cells always 
remaining distinctly marked. The transverse wall separating the 
two cavities becomes perforated at the unthickened parts, forming the 
sieve-plate perforated by the sieve-pores. The contents of the sieve- 
tubes are colourless and transparent, and the wall is coated with a 
thin layer of protoplasm-like substance, not unfrequently with small 
starch granules. Sieve-tubes form a special part of the hast of plants, 
and are met with inpteridophytes, gymnosperms, and angiospcrms, 
exhibiting occasionally in different groups slight structural differ- 
ences. 

6. Laticiferous Tubes are tubes containing the peculiar milky sap 
or latex occurring in special groups of plants. These run through 
the plant usually for very long distances, and when a portion is 
injured the milk-sap flows out at the opening. The walls are always 
soft, of pure cellulose, and readily giving the characteristic reaction 
with iodine and sulphuric acid. The tubes contain no protoplasm 
and nucleus ; but a quantity of a rarely watery, usually milky juice, 
occasionally, however, orange or yellow, and sometimes containing 
peculiar starch granules. The tubes are either simple or segmented. 
Segmented tubes occur in Cichomcece, Campanulacecc, Lobeliacece, 
Papaymm, many Papaveracece, as Pdpaver, Argemone, and Gheli- 
donium , bnt not in Glaudum or Sanguimria , many aroids, and 
Musacece. Simple tubes are met with in Euphorbiacm , Urticacecc, 
Apocymcea % and Asclepiadmce. These latter do not exhibit the 
net-like anastomoses of the segmented forms, and usually have the 
branches terminating in blind extremities. 

7: Intercellular spaces are the cavities between the elements of 
fullr<trowp tissues, the cells in the meristem stage being in unin* 
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terrupted continuity. Some of the intercellular spaces are produced Cavities 
by the splitting of the cell-wall between three or more cells, others in 
are formed by the destruction of the walls of a cell or group of cells tissues, 
during the formation, by desorganization, of some secretion. Lastly, 
large cavities appear in 'plants as the result of mechanical rupturing 
and tearing of the inner tissues during rapid growth of the part. 

De Bary distinguishes all these by separate names, viz., sc myo- 
genous when formed by splitting of the common wall between cells, 
lysigenous when formed by the destruction of certain cells and cell- 
groups, and rhexigenons when produced by mechanical disruption. 

From the nature of the contents, the intercellular spaces cun In* 
divided into two groups, the one containing substances or mixtures 
similar to those contained in gland-cells, the other containing air, or 
rarely water. Of the intercellular glands, spaces, or canals the 
following varieties may be distinguished : — (/a. ) mucilage or gum 
canals, of which examples may he scon in MamUianm, Lycopod iann% 
Cycadacecc, Canna, Opuntia , and some Antliamv ; (A) resin, ethereal 
oil, or gum-resin canals, either in long canals, as in Conifmv , 
Alismacece , aroids, Composites (TuhiUjlom), Umbdtifmr, Antlianm, 

&c., or short spaces as in liutacew, Hypericum , 0, culls, MyHtunv, 
Lysimachia , &c. Of the intercellular air or water spaces there are 
several modifications. First there are the minute spaces between 
the walls of parenchymatous cells, the interstitial air spaces ; and 
when the spaces are larger and accompanied with irregular growth 
of the wall, lacunae are produced, as in the root of Sag Maria 
sagittifolia, or in the pith of Juncus or petioles of Mu sit, &c. 

Large schizogenous air-spaces with smooth walls arc met with in 
Isoetes, Potamogeton, Hippuris , Trapit, Nymphivimt , and many 
others. Lysigenous spaces having the remains of the. destroyed rolls 
more or less marked on the walls are seen in Equisehm, Ctfprnu'nr, 
Gramincce, Typha , Iris ; while the large hollow stems of Umbel hfenv, 
Compositor , grasses, and the leaves of Allium, &c., are rhexigenons. 
Occasionally flat cell-surfaces or diaphragms interrupt tlm continuity 
of long air-spaces, and not unfrequently internal hairs or peculiar 
hair-like idioblasts are formed, projecting into the intercellular spaces 
as in Nupthar and Monstem . It is only in the neighbourhood of 
water stomata that the spaces contain water lor a short time. 

Systems of Tissues.— Sachs describes three systems of 
tissues, complex aggregations consisting of different kinds 
of tissue, but all so combined as to form readily recogniz- 
able parts of the root, stem, or leaf of a plant Externally 
there is the epidermal or limitary system equivalent to De 
Bary's first division, excluding his parenchyma. This system 
is taken to include the epidermis of plants, with its cuticle, 
stomata, and hairs, and also to include the secondary modi- 
fications produced by the development of cork and bark. 

In the interior of most parts of tho higher plants, and follow- 
ing in the direction of the long axis of growth, separate or 
united strings or bundles arc seen running and usually 
branching or anastomosing. Generally these bundles are 
harder than the surrounding tissues and readily separable 
from them. Consisting as they do of many kinds of tissue 
of vessels, cells, and sclerenchyma, these structures arts 
known as fibro-vascular bundles. Lastly, there exists a 
quantity of parenchyma or a mixture of parenchyma with 
other forms, packing up all the space between the fibro- 
vascular bundles on the one hand and the epidermal system 
on the other. This forms the ground tissue, and includes 
the parenchyma proper of De Bary, 

1. The Epidermal or Limitary System. 

The epidermal system takes its name from the chief member of Hpb 
the group, namely, the epidermis or outer skin of the. plant. It k dermal 
the superficial layer, and is variously developed in tho higher and tissues, 
lower plants. In the lower forms, alga*, fungi, lichens, the external 
cells are usually smaller than those below, or the walls are thicker 
and coloured ; while in many mosses and liverworts a true separable 
epidermis is only slightly indicated. In others, as in Manhunt la, 
capsules of most mosses, and in Sphagnum , a specially differentiated 
epidermis appears, resembling that in the higher plan Is. The nature 
of the epidermis varies in accordance with the conditions to which 
it is exposed, as to air and light, or in water, or in the soil, mid in 
darkness. The nature of the limitary tissue also varies with the. 
stage of growth in such parts as are of perennial duration. 

Usually the epidermis is a single layer of cells producing stomata 
and hairs. In many plants the epidermis is strengthened by the 
formation of a corky outer layer, the cuticle, which develops wax ; or 
in other cases a new formation takes place below tho epidermis, 
usually in the ground tissue, and by the formation of layers of cork 
a secondary epidermal or limitary tissue is produced. Other parts 
of the ground tissue assist in forming the outer covering of plunts, and 
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may 1)0 considered physiologically to belong to tlic epidermal system. 
These will be described as liypoderma and oollonchyma under the 
ground tissue. 

Epi- 1 Ephlernm.- The ceils of the single layer forming the epidermis 

dermis, vary in shape, but usually the form is determined by the shape of 
the part on which they are developed, being elongated on long leaves, 
broad with straight or wavy margins on broad leaves. Usually the 
cells of the epidermis, although parenchymatous, have no intercellular 
spaces, except in Omundu and Totlea, and a few other ran 1 , instances. 
Thu only openings are those in Lho stomata, sc, hizogenous intercellular 
spaces, between the special cells (guard cells) of the stoma. In many 
plants, as monocotyledons and needle-leaved conifers, the epidermal 
cells contain no chlorophyll ; hut in ferns and in many dicotyledons, 
as has been shown by Stoelir [Dot. Zell, 1879, p. 581), chlorophyll 
is present. Not mi frequently authoeyan fills the epidermal cells, 
and completely obscures the green colour of the chlorophyll-bearing 
cells below. The outer wall of the epidermal coll is usually greatly 
thickened and corky, forming the cuticle, which generally forms a 
continuous sheet separable by the action of caustic potash from the 
rest of the wall below. In applying Schultz’s solution to a thin 
section of an epidermal cell, the outer layers become brown, while 
the inner give the reaction of cellulose. The outer layers are soluble 
in boiling caustic potash and in nitric acid and chlorate of potash, 
but insoluble in sulphuric acid and in ammoniaoal solution of cupric 
oxide. Many of the cells have a marked deposit of mineral matter, 
more particularly silica ( Eg amt am), in their walls. See Nfigcli and 
Sehwendonur, Dm Mikroskop (2d ed.), p. 489. 

Wax. Wax is frequently produced : either it is on the surface of the 
cuticle forming a variously constructed coating, or minute particles 
are embedded in its texture. The chief modilications are described 
by l)e Bury [VergkicheiuU Anatomic, p. 86) : — (1) a layer or crust, 
either thin, homogeneous, and transparent, or thick and striated, the 
former seen in Bempervmm, the latter in the wax palm ( Klopstockia ) ; 
(2) a coating of rod-like particles placed perpendicularly to the sur- 
face, pi thur closely plaeedorsoinewliat loose and irregular [Saccharum, 
llfim, and Bdltminm) ; (3) a layer of granular particles, close or 
widely separated, and not placed one over the other ( Allium , Acc,r , 
Vi tin), &<t. ; and (4) irregular granules piled up one over the other 
in several layers, as in Eumlyptus, PUeinus, Abies pcelimta, &i\ 

Btomata. Stomata (I >e Bary, Vergldek Anal., p. 3(> «/.) are the openings 
in the epidermis which permit the entrance and escape of gases. 
They are formed by two semilunar cells, the guard cells, with the 
pore or intercellular space between them, the pore opening into a 
large air-space in tin 1 , tissue below, and in communication, by means 
of the small intercellular spaces of the parenchyma, with most of 
the tissues of the plant, The stomata are found on those parts 
above ground exposed to air and light, hence chiefly on the loaves 
and tender green stems of plants. ( )n leaves tiny are most abundant 
on the under side, and are generally absent from the upper surface. 
In many leaves, however, especially of monocotyledons, they arc 
equally distributed on both sides, and in waler-pbuits with floating 
leaves they are abundant on the upper side but absent from tholower. 
They rarely occur on submerged water-plants and never on roots. 
As a rule the stomata are irregularly scattered, but in some plants, 
as in EtfuMum, they occur in tolerably regular longitudinal rows 
on the stem. Usually the stomata consist of only two colls, the 
guard cells, or of two pairs of guard cells [Eqaketum) one over tho 
other, or there are many, as in the peculiar stomata of Marcliantia. 
In some plants two or more additional cells, the accessory cells, are 
formed. These accessory cells differ from those of the epidermis 
on tho one hand, and from tho guard cells on the other. The posi- 
f ion of the stoma varies. It is sometimes at the end of the long 
epidermal cells, as in the hyacinth, or at the side, in a few cases free 
in Urn centre of the epidermal cells [Anemia, &c.). Tho guard cells 
may lx 1 on a level with the epidermis ; rarely they jiroject slightly ; 
hut frequently they are depressed below the surface. The guard cells 
often contain chlorophyll and starch, the outer wall is often thick- 
ened, and occasionally oven wax forms on their surface ; but as a gene- 
ral rule no wax forms, and Urns, when a thick coat of wax is developed, 
narrow canals through it indicate the position of tho stomata. 

Development of Btomata.— In long epidermal cells (hyacinth) a 
portion is cut oft at one end by cell-division, and forms tho mother- 
cell of tho stoma. 1 1 then divides into two daughter-cells, each form- 
ing one of the guard cells. Tho lamella between tho two splits, 
either from without inwards or within outwards, and forms a 
sehizogenons intercellular space, When the epidermal cells are 
not elongated (( Enolhem , Bilmc, &c.), a portion of the epidermal 
cell is cut oil: at one part by a bent wall This is tho mother-cell of 
the stoma, and either forms tho daughter-cells immediately, or may 
divide by segments cut off at one side and then at the other side, 
either one, two, or more times before the' central cell divides to form 
tho daughter-cells which form tho guard-cells of the stoma. The 
other cells cut olf on each side are the accessory cells. In other cases 
the accessory cells have a di liferent origin, being cut off from the 
neighbouring epidermal cells after the guard-cells are formed. In- 
stances of tho former may he seen in Crassulam, Crucifer w,. and 
Papilionaccm ; of the latter in Juneame, Cypcracw, and Grcminm, 


In Anemia and some other ferns a cell is formed inside the epidermal 
cell, cutting a cylindrical piece out of it. This divides and forms 
the guard-cells of the stoma. 

Two kinds of stomata exist in many plants. The one kind, calready Water 
fully described, are the air-stomata, to distinguish them from the stomata, 
second kind, the water-stomata. The latter occur in many plants on 
the leaves, immediately over the ends of the fibro-vascular bundles, 
near the margin on the upper surface, and often oil the serrations of 
the margin itself. They give olf water, during a portion of the life 
of the leaf, which appears on the surface in the form of drops, under 
the action of root-pressure. They are at once distinguished by their 
laige size, and by their not opening and closing like air-stomata. 

Hairs (De Bary, YcrgUick Anat., p. 58) are usually out-growths Hairs, 
of single epidermal cells ; but occasionally some of the cells below 
the epidermis assist in the construction of large massive hairs or 
emergences, as they are called by Sachs. Hairs vary very much in 
construction, size, and appearance, and not unfrcquently different 
kinds of hairs occur mixed together on the same part of the plant, 
although in many instances only a single characteristic variety of 
hair may be developed on the epidermis. De Bary distinguishes 
several typical varieties of hairs : — (1) hairs proper; (2) papule, 
short rounded sac-like structures ; (8) scales; (4) villi; and (5) 
warts or prickles. The simplest hairs are outgrowths of single 
epidermal cells, having the cavity either continuous with that of the 
epidermal cell, or cut off by a wall. Long cylindrical unicellular 
hairs occur in cotton ; and on most roots root-hairs, with thin or 
sometimes with peculiarly and irregularly thickened walls (Vida 
tricolor). The cells may divide and form a monilifonn hair, as in 
Tradcscantia s, or much more complex branched ( Vcrbascum thapsus) 
or club-shaped and glandular hairs may be produced. Elat, dry 
scales, either unicellular or multicellular, are seen in Dcakia, 

Ehmgnus, and in many ferns. Papule are mentioned by De Bary 
as occurring on lioehea, Begonia, Piper, Ampclopsis, and others. 

The villi or colletercs occur on bud-scales and buds, while spiny 
hairs or warts occur frequently as the prickles of the rose and 
bramble, and in Dipsaeus, Smihx, k c. The walls of hairs arc 
often thin, and composed of nearly pure cellulose, or thickened and 
stratified in various ways, with an outer cutienlar layer. The 
thickening is either general or local, and may assume the form of 
pores or spiral striation (hairs on stamen of Bulbinc al aides), or 
may form peculiar warts or nodules. Silicious hairs {JDntizm), or 
hairs containing lime, sometimes occur. In some cases the hairs 
(nettle) arc supported on cellular elevations of the epidermis. 

These may ho distinguished as the accessory cells of the hair. 

Glandular hairs are of frequent occurrence, the end cell or cells 
secreting some ethereal oil or resin ; tho secretion collects below 
the cuticle, and either it remains there, causing tire absorption of 
tho secreting cells, or tho cuticle ruptures. Tho villi or colletercs 
are peculiar many-cclled glandular hairs on young loaves, stipules, 
or bud-scalos [Hides, Viola, Polygonum, sEmrtus), and secreting 
a gum or resin. Frequently the secretion of tlieso collcteres is sup- 
plemented by the formation of a rosin from below the cuticle of the 
epidermis, forming the gelatinous secretion covering buds, termed 
blastocolla (horsc-eliestnnt). In some plants, as Populus , the 
blastocolla is formed by tho epidermal cells alone, in others both 
by the colletercs and epidermis. 

Beneath the epidermis the cells arc often peculiarly modified to Second- 
form the hypodemia and collenchyma ; but as these belong to tho ary 
ground system of tissues they are described below. The secondary epidermal 
epidermal tissues, or the covering that replaces the epidermis on the tissue, 
lerennial parts, consists largely of cork, either in the form of a thin Periderm 
aycr or in repeated layers developing deeper and deeper in the tissues and 
of the stem or root and forming the massive hark or rhytidomo. Cork rliyti- 
cells arise usually from the cortical cells, ic., those of the ground dome, 
tissue placed a short distance below the epidermis [Populus, 
Sambucns). In other cases tho cork forms still deepety 'among the 
green chlorophyll-bearing cells of the cortex, as in Jiubus Idwus, 

Itibes, &c. Rarely the cork-cells arise from the epidermis itself 
[Balix). In all cases cork is formed by the division of the cells of 
the cortex or epidermis by a tangential wall, separating the mother- 
cell into two daughter-cells. The outer cell becomes corky, 'rapidly 
losing its contents and becoming filled with air ; while the inner 
one retains its protoplasm and forms new cork-cells by division. 

The formation of cork does not necessarily begin at all parts' of the 
circumference simultaneously, but sooner or later a complete layer 
of cork is formed. When the layer has become a few cells thick, it 
is known as the periderm ; while the active cells from which it 
arises arc distinguished as the cork cambium or phcllogcn. Inside 
the cork cambium now cells are often formed, which contain chloro- 
phyll, and arc known as the pholloderma (Fagus, Salix), such cells 
being also formed by division of the cork cambium. After the forma- 
tion of tho periderm, as is easily seen in the stem of the black currant, 
the whole of the epidermis and of the ground tissue immediately 
below becomes withered, and is thrown off. In the formation of 
bark, the layers of cork form repeatedly in the cortical tissue of the 
stem, and even in the bast portion of the fibro-vascular bundles. 

Tho layers of cells between the plates of cork, being cut off from a 
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supply of nourishment, soon wither ; and thus occasionally the dead 
parts scale off, as in the Platmus, cherry, &c , The Lark or rhytidome 
is thus a very complex structure, consisting of the secondary 
epidermal tissues either formed in the primary cortex alone or deep 
in the other tissues, and popularly it includes all tho tissues outside 
the cambium layer, that is, the hast part of the fibro-vaseular 
Lenticels. bundles and secondary epidermal tissues. Lenticels are special 
structures connected with the epidermal tissues, and are common on 
dicotyledons (Sambuous, PojmIus, Juglans, &c.), and on some mono- 
cotyledons, being formed on stems, branches, petioles, and roots. 
Below a stoma or group of stomata a few cells enlarge and divide, 
and form numerous colourless thin walled cells, which arise from 
the bent layer of lenticel cambium below. The epidermis becomes 
ruptured and the cells appear on the surface, forming a brownish 
wart-like marking. These lenticels are probably to be considered 
functionally as secondary stomata, as the cells have large inter- 
cellular spaces and readily permit the passage of air into the interior, 
Lenticels have the marked peculiarity of being sometimes closed in 
autumn by the formation of cork cells, but open again in spring. 

2. The Mbro-vascuhr System. 

Fibro- String-like bundles, the fibro-vascular bundles, are common in 
vascular vascular 4 cryptogams, gynmospermn, and angiosperms, and are 
bundles, familiar in the leaves of plants as the veins. They run in the ground 
tissue either separately or united, as in many dicotyledons, and in 
most roots, &c., to form a central or hollow cylindrical vascular 
mass. "When the bundles are separate they often branch and 
anastomose as in leaves, or they may only anastomose at the 
nodes of stems. The bundles are easily separable by maceration, 
except in water plants, and a few others, in which the bundles are 
very soft ; or they may be examined in transverse and longitudinal 
sections of the part, more particularly in the latter case when the 
tissues have been rendered transparent by boiling in dilute caustic 
potash, or by being previously boiled in strong nitric acid. (See 
jNiigeli and Schwendener, Das MiJcroskop, p. 632.) 

Wood Each bundle in its perfect state consists of two groups of cells, 
(xylem) the wood or xyleni portion, and the hast or phloem. Bundles are 
and bast cither closed or open. In the former the procambinm cells, tho 
(phloem), meristem, from which the permanent tissue of the bundle originates, 
entirely passes over into permanent tissue ; while in tho latter the 
cambium, remains between the xylem and phloem, and is capable 
of forming new cells for an indefinite period. Closed bundles thus 
rapidly assume a permanent form, while open bundles go on growing. 
Fibro-vaseular bundles are divided by Do Bary into four groups by 
the mode of arrangement of the xylem and phloem. The first and 
commonest form is the “collateral ” bundle, where the xylem and 
phloem are placed side by side with or without cambium between 
them, the xylem being always towards the pith or the central part 
of the stem, the phloem external. In Cucurbit a, Solatium, and 
others the bundles are “ bicollateral, !S there being an additional 
phloem portion inside the xylem. * 1 Concentric ” bundles occur in 

many vascular cryptogams, the central xylem being completely sur- 
rounded by the phloem. The last form is the “radial,” where the 
bundles of phloem and xylem are arranged alternately in the central 
fibro-vaseular axis, as in most roots. Irregular bundles also occur, 
and numerous intermediate forms connect the different types. 

In each of the portions of the bundle different kinds of tissue occur ; 
Structure but there is a marked similarity in the construction of tho phloem 
of xylem, and xylem, at least in separate bundles and before circumferential 
growth takes place. In the wood, distinguished by the lignified hard 
Brittle walls of the cells, there are four elements usually present:— 

(1) the wood vessels or cell fusions filled with air, having tho trans- 
verse walls more or less completely absorbed, and having thickened 
walls marked with rings, spirals, reticulations, or pits of different 
kinds; the ends of tho cells sometimes arc more or less pointed and 
overlapping, with pitted markings, having, howover, a free commu- 
nication from cell to cell through the absorbed thin part of the pits; 

(2) tracheides, or vessel-like wood prosenchymatous cells, having 
walls marked like the vessels, and with the cavity containing air, 
but never showing any absorption of the end walls and fusion into 
vessels; (3) wood prosenchyma or libriform fibres, elongated, 
pointed, and overlapping cells, exactly resembling bast fibres, often 
with greatly thickened walls, these walls never having spiral or 
annular ^ markings, but only small simple or occasionally exceed- 
ingly minute bordered pits ; they are very common in the wood of 
dicotyledons, and may either be simple or have fine transverse parti- 
tions forming chambers in the long cell ; (4) wood parenchyma, 
wood; Cells with than walls, and simple pits ; these in winter con- 
tain starch, and other reserve materials* along with the cells of the 
medullary rays, and at other times may contain tannin, chlorophyll, 

Structure or crystals of calcium oxalate. In the bast or phloem portion of 
of the bundle there arc three elements only, as there are no cells 
phloem, equivalent to the tracheides. These are— (1) the sieve tubes or bast- 
vessels, cell-fusions like the wood vessels, but having the trans- 
verse portion forming the remarkable sieve plate perforated by the 
sieve pores, while occasionally such plates or similar markings occur 
°u the side walls ; the walls are soft and delicate, giving a cellulose 


reaction, and tho cavity contains abundant protoplasmic contents 
with excessively minute starch granules ; (2) bast pmsonoiiymn, 
or bast vessels, elongated prosonchymatous (‘ells, with pointed and 
overlapping ends, the walls so thick as almost to obliterate t ho 
cavity; the walls are soft and flexible, often marked with fine pits; 
like the libriform fibres of the wood, they have occasionally the 
cavity chambered with thin transverse walls, and not un frequently 
they branch; (3) hast parenchyma, repeating the, wood parenchyma*; 
but occasionally the cells arc long and narrow, exactly like those 
of only slightly modified procumbiuni, which they really arc; in 
this state they are often called eambiibrm calls. The .sieve-tubes 
and bast parenchyma or eambiform cells form the soft bast. These 
different elements of tho wood and hast are not always present, and 
the secondary wood and bast developed from cambium am often very 
different from the primary portions developed from procambitnn. 

Thus in Uueurlita there are no bast fibres, while in most coniferous 
woods the tracheides alone are present in tho xylem, At the ends 
of tho fibro-vaseular bundles in the leaves the difimmt elements 
gradually disappear until one or two spiral vessels and a few cam- 
biform cells alone remain. In most roots the fibro-vaseular bundles 
form a central mass with the phloem and xylem in separate groups 
and arranged alternately; the xylem manses generally project into 
tho centre, and the, oldest vessels are nearest the centre. The whole, 
mass, which is cither a single bundle or a group of bundles, is 
usually surrounded externally by a peculiar layer, the perieumbium, 
in contact with the endodmnis or sheath, the inner layer of the 
ground tissue, winch in roots forms the massive cortical portion, 

3. Ground System of Tisanes, 

The ground tissue comprises all that remains after the formation Ground 
of the epidermal and llhro-vasoular systems, and is usually composed tissue, 
ofparencliymatouseells, not in any way distingiiislmhle except hy their 
position from parenchymatous cells in the other systems. In other 
cases the ground tissue contains prosenehymn, or the cells in certain 
regions are more or less thickened. "When the part contains closed 
fibro-vaseular bundles, ns in monoeolyledomms stems and in leaves, 
the ground tissue forms the chief bulk'of the part ; but in nt her eases, 
aSjfonnstanoe, in the stems of conifers and dicotyledons, with circum- 
ferential growth, the ground tissue is very feebly developed, In 
such stems the ground tissue forms the pith and curl ex, with the 
primary medullary rays joining the two. Jn roots with a ecu (ml 
fibro-vaseular mass, the cortex is the only part of the ground tissue 
represented. Tho ground tissue immediately below flic epidermis 
may be simply parenchymatous, or if may exhibit certain modifica- 
tions. Either the cells form eollenohyma, as in many stems and (bllen- 
petioles, a tissue consisting of mere elongated {‘ells without infer- ehynm. 
cellular spaces, and having special masses of thickening matter de* 
velopcd on the walls where neighbouring cells meet. These masses 
readily swell up in water, and probably not as ft sort of erect lb* tissue, 

In other cases a greater or less development of hypodenuais observed Hypo- 
in leaves and stems, the cells being elongated and greatly thickened donna, 
and sclereneliymatous, resembling in most points the bast fibres of 
the fibro-vaseular bundles. In some plants, as in ferns, separate, often 
dark-coloured, bundles of selerenebyma occur in tin* ground tissue. 

Those different elements form part of what has been distinguished 
as the “mechanical” system of tissues, hardened cells giving rigidity 
to the different parts of tho plant, and although such cells occur in 
very difibrent parts of plants, us in fibro- vascular handles mid in the 
ground tissue, still they have a marked external resemblance, and 
•are closely related physiologically, Thick, short , sdcreneliymalnus 
cells occur iu tho ground tissue, us in the pulp of tlm pear fin other 
cases tho parenchyma is untbickcnod, nmleoutuins either colourless 
contents or develops chlorophyll, Tho part of tho ground tissue 
next the fibro-vaseular bundles forms the sheath or endodormls, Kndo- 
a layer of cells often thickened or eutieularized, and surrounding denuis. 
either single bundles or the whole vascular mass or series of fibro- 
vaseular bundles. In some cryptogams the ondodemus is strong! h- 
ened by numerous selcrenchymatoiis colls surrounding it either 
partially or completely. The ground tissue of tree L ilium', and 
even in some abnormal dicotyledons, forms a layer of secondary 
meristem colls capable of developing both new ground tissue and new 
fibro-vaseular bundles *, and it is m this way that the secondary 
circumferential growth in the stems and roots of JDmmm, and pro- 
bably of the fossil vascular cryptogams, took place, The secondary 
circumferential growth of gyrmiospernm and dicotyledons is the 
result of tho activity of the cambium ring formed by tho fascicular 
cambium and the interfascicular cambium in tho ground tissue, m 
already described. Tho changes produced by secondary circum- 
ferential growth arc very numerous, ami are fully described by Do 
Bary ( Vergldchcnde Anatomic, chaps, xiv. and xv,). 
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HISTORY, in the most correct use of the word, means 
the prose narrative of past events, as probably true as the 
fallibility of human testimony will allow. This definition 
takes no account of chronicles in verse which were not 
uncommon in the Middle Ages. With this exception the 
definition is fairly exact, both in what it comprehends and 
what it excludes. Obviously prose narrative is not history 
when it deals with fictitious events, as in the case of the 
novel ; and verse narrative, even when it deals with true 
events (as in the account of the battle of Salamis in the 
Persa? of /Esehylus, or Guillaume le Breton’s metrical 
chronicle of the reign of Philip Augustus), is either more 
or less than history, and in any case a sub-species by 
itself. 

In practice, the line between history and my thus is often 
not easy to draw ; but the theoretical distinction is plain. 
History reposes, however remotely, on contemporary witness 
to the fact related. Written records are not absolutely 
indispensable, as tradition mat/ supply their place and re- 
present antli entie contemporary testimony. But tradition is 
very insecure and apt to be equally inventive and oblivious. 
It is in the half light of tradition that myihus is bom of 
the creative fancy of man, and the difficulty of separating 
fact from fiction in this border-land of mingled fable and 
reality very often amounts to impossibility. 

But even authentic facts alone are not sufficient to con- 
stitute history. Many facts and dates are recorded with 
reference to China, Egypt, and Assyria in olden times, 
which in all probability are true ; but these facts and dates 
are not enough to give those countries a history. The 
bare fact that a certain king reigned in a certain year, and 
conquered or was defeated in battle with a neighbour, is 
perhaps chronologically valuable, but it is not history. 
History only attains its full stature when it not only 
records but describes in considerable fulness social events 
and evolution, when it marks change and growth, the 
movement of society from one phase to another. 

The field of history is in consequence very limited, both 
in time and space, in proportion to the length of human 
existence and the area of the earth’s surface occupied by 
man. Primitive and savage man has no history, because 
the struggle for existence consumes all his energies, and he 
has neither time nor faculty to think of himself as a social 
being, much less to make record of social events. But 
oven when partially civilized, mankind is often incapable, 
not only of writing history, but of furnishing the materials 
of it. Under a system of caste, or conservative theocracy, 
or oppressive tradition, as in India, Egypt, and China 
respectively, the social evolution is so slow that it hardly 
seems to move at all. The grandson lives among conditions 
hardly differing from those of the grandfather. In such a 
state of tilings the very subject-matter of history is wanting. 
Nothing attracts loss notice than immobility, and large 
populations have often lived under conditions which for 
whole generations did not seem to vary. The vast and 
vacant annals of the East show that the arts of peace and 
war may attain considerable development without history 
or its materials being produced in consequence. 

If these views be correct we can only allow a period of 
about 4000 years as the limit of genuine history in point 
of time. The beginning would be with the historical books 
of the Olcl Testament. Before the Jewish records fail us 
the Greek have begun. The Romans follow in immediate 
succession, and the historical thread has never been broken 
since, though thicker and stronger in some epochs than in 
others. As regards area, history long dwelt exclusively on 
the shores of that inland sea which, if not the birthplace of 
the human race, have at least been the chief training-ground 
of its early youth and vigorous manhood. Civilization 
subsequently spread from the Mediterranean to remote 
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islands and continents unknown to the ancients, and history 
has followed it. No doubt in time both will be coextensive 
with the globe; but that time has not yet come. It is 
still useful to remember that the materials of history now 
rapidly accumulating in the far West, the far South, and 
even the far East, owe their origin to that antiquity of 
which we are the heirs, to the civilization which took its 
rise in those ever memorable centres named Rome, Athens, 
and Jerusalem. 

Early history is never critical and painstaking in the 
investigation of facts. Neither the historian nor his 
readers or hearers have reached a stage of culture in which 
accuracy is highly valued. Early history is essentially 
artistic, its object is much more to charm the fancy and 
warm the emotions than to instruct the understanding. 
A good story, pathetic or humorous, is appreciated for 
its own sake independently of its truth. Striking pictures, 
dramatic situations, often told in dialogue, scenes in 
which virtue and vice are depicted on a colossal scale — 
these are the chief objects of the early historical writer, 
who mingles fact and fiction with the same naivete as his 
brethren, the writers of the early epos and drama. Indeed, 
their subjects are often the same,— the heroes whose 
prowess saved or achieved the national existence, the odious 
foreign foe who was beaten back ; in either case characters 
appealing strongly to the imagination and the feelings, 
which would resent cold criticism, but gladly welcome elo- 
quence and passion. History written under these circum- 
stances has much of the character of the prose poem, — 
carmen sohittim> as Quintilian called it. The artistic or 
imaginative element predominates in it rather to excess. 
Such is history as written by Herodotus and Froissart. 
The growth of accurate knowledge in other departments, 
the increased practice of affairs, the substitution of the 
political for the heroic and chivalrous sentiment, lead to a 
more sober and scrutinizing style of history without sacrifice 
of artistic form. Such is history as written by Thucydides 
and Tacitus. 

Even a most hasty survey of so vast a subject as the 
historical literature of the world will be helped by its 
division. 

History is of two kinds, — the old or artistic type of 
history, and the new or sociological type. The artistic 
type, invented by the Greeks, remained the ideal of history 
till comparatively recent times. Its aim was perfection of 
literary form, weight and dignity of language, depth of 
moral and sagacity of political reflexion. It was habitually 
careless and indifferent as regards research. But its chief 
distinction from the new history was a negative one ; it had 
no conception of society as an organism, no suspicion of 
the depth and variety of the social forces which underlie 
and originate the visible events which it describes, often 
with admirable power. The new history is to a great 
extent characterized by opposite qualities. Its preoccupa- 
tion about literary form is secondary, moral reflexion 
it rather avoids, but it is laborious beyond precedent in 
research, and above all it is pregnant with the notion that 
society is a great aggregate of forces moving according to 
laws special to it, and similar to those producing evo- 
lution and growth analogous to what we see in other 
forms of life. The remainder of this article could not 
perhaps be better employed than by a short examination 
of these two types of history, including some reference to 
the causes which brought about a transition from one to 
the other. 

The Greeks were the inventors, and remain the unsur- 
passed masters, of the artistic form of history. That extra- 
ordinary insight into the true conditions of harmony, pro- 
portion, and grace which guided them in other departments 
of literature and art did not forsake them in this. As in 
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the drama a few tentative and experimental essays soon led 
to the master works of JEschylus, Sophocles, and Aristo- 
phanes, so a few precursors were sufficient to direct 
Herodotus to the main outlines of historical composition. 
By one of those mysterious accidents, not to be accounted 
for, which produce genius, Herodotus was closely followed 
by the greatest mind that ever applied itself to history. 
Thucydides remains the unsurpassed ideal of artistic history. 
As the famous statue of Polycletus, called the Doryphorus, 
represented the proportions of the human body in such 
complete beauty “ that it was regarded by the ancient 
artists as a canon of the rules on this point/ so the 
history of the Peloponnesian War may serve, as its 
author seemed to know it would, as a model which all may 
copy but none may equal. Art, differing from science, 
allows of something like final perfection. Scientific work, 
however admirable, is always speedily superseded. Great 
artistic works remain perfect in their kind, and such 
was the work of Thucydides. History never deviated 
from the lines laid down by the Greeks till the advent 
of the modem school towards the end of the last and 
the beginning of this century. Between Thucydides and 
Gibbon there is no change of the ideal plan on which 
history should be written, though of course there is 
every degree of success and failure in striving after its 
realization. 

A history of history is a desideratum in literature. The 
merit of such a work, if properly done, would consist, not 
only in the criticism of particular authors, but in a compari- 
son of their epochs and social surroundings, and a pointing 
out how these influenced the character and quality of their 
historical writing. It is, for instance, worthy of notice 
that history is far more sensitive and dependent on public 
freedom than either poetry, science, philosophy, or juris- 
prudence. All these have flourished under governments 
more or less despotic, hut history never. Tacitus seems to 
have felt this in the depth of his heart when he said that 
he was able to write as he did because of the “ rara 
temporum felicitas ubi sentire quae velis efc quae sentias 
dicere licet.” Again, certain epochs are favourable to great 
historians, as periods of war are favourable to great soldiers. 
Eating the genius of the Greek historians as high as we 
please, and it is difficult to rate it too high, it is still 
manife'st that they enjoyed exceptional advantages. The 
political condition of the Greek world in the 4th and 5th 
centuries B.c. was beyond measure stimulating to men of 
genuine historical power. That extraordinary collection 
of small states, full of the most active political life, full of 
wars, alliances, and brusque revolutions, was a scene of 
interest, of which no subsequent historian has ever seen 
the like. In this respect the Greek historians had a privi- 
lege similar to that enjoyed by the Greek sculptors. As 
the gymnasia displayed the finest type of manly beauty 
and strength ever seen, so the fervent energy and activity 
of the Greek states presented in unparalleled variety and 
fulness the features of. political life most capable of inter- 
esting an historical mind. And it is perhaps hardly too 
much to say that what the palaestra was to Phidias, that 
the Peloponnesian War was to Thucydides. 

Continuing this vein of reflexion, we might remark that 
it is a noteworthy fact that in history alone the Romans 
came nearest to their Greek models. Copyists in every- 
thing else, and inferior copyists, in- history they equalled 
if they; did not excel their masters. It is a moot point 
with many ’ whether Tacitus should ' not be placed .above 
Thucydides. In any case that steep inferiority which 
marked Roman imitation of Greek , models in every other 
department was excepted in the case of history. Why 
was this so ? Obviously because the Romans possessed a 
robust national life in many respects more lofty and inspir-' 


ing even than that of the Greeks. The genius of individual 
men was kindled by the propitious milieu. And a dis- 
astrous milieu , injurious to all productions of the mind, is 
peculiarly fatal to history. The decay of historical writing 
in the later period of the declining 1 toman empire, is n 
suflicient proof. Nothing so de, based as the Augustan 
History can be found in any other province of Latin litera- 
ture, and when a man of real power like Ammianus 
Marceliinus appears, if we compare him with Claud inm in 
another department, wo perceive that the muse of history 
is more austere than her sisters. The Middle Ages would 
offer the historian of history ample scope for connecting the 
quality of historical writing with the social surroundings of 
the authors. The great monastic houses, such as Malmes- 
bury, St Albans, Eu, and many more, would be shown to 
have been such schools of history as they were, for very 
efficient reasons. The appearance of the modern 1 icrodotus, 
Froissart, would seem meant expressly to show the union 
of opportunity and genius needed to produce great 
historical work. It was no accident which gave us the 
immortal chronicles. Tim first instalment of the- Hundred 
Years 5 War between France and England, the grand but 
abortive outburst of Parisian democracy under Etienne 
Marcel, the energetic action of the first serious States- 
General of France — these wore subjects to arrest a real 
historical eye, such as Froissart had, in spite of his many 
shortcomings. The dramatic struggle between feudalism 
and monarchy in the 15th century found a competent if 
somewhat rustic Tacitus in Comines, more friendly but on 
the whole not less severe to his bourgeois Tiberius, Louis 
XL In the stirring times of the Hitli century historians 
abound — Italians, Frenchmen, Dutchmen-- too numerous 
to mention and too distinguished to bo passed over with 
perfunctory notice here. But how much would an historian 
of history have to say of Fra Paolo, Davila, De Thou, 
Grotius, to name only the chief 1 ? And then occurs a really 
surprising phenomenon. History disappears from the con- 
tinent of Europe for a century and a half. Between the 
Thirty Years 5 War and the Seven Years 5 War the Continent 
produced no historians whom the world cares to remember, 
for M&zeray is remembered, though hardly road, on account 
of his quaint and occasionally graphic stylo, Vet this was 
the great ago of Louis XIV., the classic age of French 
literature and philosophy, and the commencement of French 
science. But history withered under the blight of the 
Catholic and monarchical reaction. History was indeed 
being written in France, the most witty, profound, and 
graphic sinco tho days of Tacitus ; but it was history which 
the author kept for himself and a remote posterity ; not for 
a hundred years was tho world to be permitted to gaze with 
wonder and admiration on the incomparable memoirs of St 
Simon. But Rebellious and Revolutionary England gives 
us Clarendon and Burnett— cause and effect as usual. A 
review of the 18th century and its performances in history 
would conclude this interesting retrospect But it is time 
to return from this digression to our more immediate 
subject. 

The old type of history, one might say, was a species of 
portrait-painting which had often every merit except that 
« of close likeness to the original ^ Whether it is quite just 
to say this will be presently considered. But it cannot bo 
denied that tho old writers generally thought more of tho 
brilliancy of their colours and the effectiveness of their 
pictures than of their exact truth. a My siege is finished/ 
said Vertot, when offered new documents which stultified his 
narrative. The old masters of history resembled, it is to 
be feared (if so honourable a comparison can be considered 
derogatory), tho old masters of painting. Both thought 
little of what we call “local colour, ” of close conformity to 
The scene or object delineated, provided they produced 
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striking compositions with grand outline and rich tints 
which were attractive and beautiful for their own sake. 
When to this conception of their art we add their general 
apathy in research, the measure of their sins appears to be 
filled up in the eyes of a generation like ours, which has 
brought historical evidence under conditions nearly as 
stringent as those which regulate the depositions of a court 
of justice. Still it may occur to some persons that there 
is another side to this matter, and that the great men of old 
are not wholly without defence. They were indolent in 
research no doubt, or rather they did not attach the value 
that we do to it (if they had, they were not men to have 
spared their pains), but they were large, sympathetic, and 
humane. They wrote for a public composed of men of the 
world and not of specialists. Their manner is somewhat 
off-hand, but they are neither prigs nor pedants. After all, 
the most important facts of history, as Auguste Comte has 
weightily remarked, are the best known and the least 
dependent on minute rectification for their true appreciation. 
History has an ethical and psychological side as well as a 
documentary side supported by elaborate citation of chapter 
and verse for every statement. Chapter and verse, import- 
ant as they are, are sometimes a little oppressive and over- 
bearing. The most exhaustive knowledge of authorities will 
not give a dull man insight into character, or enable him to 
realize and paint a great historic scene, or teach him to use 
with skill the mass of erudition under which he staggers. 
It may be said generally, exceptions of course excepted, that 
the old historians were strong where their successors are 
weak, and the converse. Aiming chiefly at portraiture, they 
succeeded in it, as was only natural. Amid a crowd of 
errors on smaller matters, they often catch the true expres- 
sion of a physiognomy, and hit off the salient points of a 
character with an insight and success which subsequent 
inquiry is often unable to modify. Bacon’s portrait of 
Henry VII. remains substantially correct, though he 
wrote his book in four months, remote from the means 
of knowledge accessible even in liis day, which did not 
represent a tithe of the knowledge accessible now. Even 
down to the practice of introducing fictitious speeches into 
their histories, the old writers are not without defence. 
Nothing more than these speeches has moved the contempt 
and indignation of modem critics. Macaulay says the 
practice was absurd, and that if an English writer were 
to attempt it now lie would be laughed to scorn. Yet 
men of the calibre of Macchiavelli, Grolius, and Bacon 
resorted to it, It is more a question of form and less of 
substance than at first glance appears. It amounts to this — 
How are we to render our impression of a past epoch % Wc 
may give it in broad statement, in carefully reasoned argu- 
ment, supported by apt quotation and appropriate footnotes. 
This is the modem plan, and, to speak frankly, unquestion- 
ably the best. But it is well to listen without impatience 
to what can bo said for the old plan by the other side, Mr 
Spcdding, referring to the speeches which Bacon intro- 
duced into his history of Henry VII., says: — “My own 
opinion is that the reader is less liable to be deceived 
by history written on this principle than upon the modern 
plan, though the modern be apparently the more scrupulous. 
The records of the past are not complete enough to enable 
the most diligent historian to give a connected narrative 
in which there shall not be many parts resting on guesses 
or inferences or unauthenticated rumours. He may guess 
for himself, or he may report other people’s guesses ; but 
guesses there must be, advantage of the old practice 
is that the invention appears in the undisguised form of 
invention; whereas the modem practice, by scrupulously 
eschewing everything like avowed and deliberate invention, 
leaves it to be supposed that what remains is all fact, 
whereas in most cases of the kind the writer is but report- 
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ing his own or another man’s conjecture, just as much as 
if he had sat down deliberately to compose a soliloquy or a 
speech in the first person ” (Spedding’s Bacon , vol, vi. p e 
76). Every one must be # glad to see even plausible 
reasons suggested for not regarding the funeral oration of 
Pericles or the speech of Galgacus as “absurdities.” Per- 
haps the truest view of this introduction of speeches into 
their histories by the ancients and their modem imitators 
is that it was their mode of offering generalizations. They 
adopted the concrete and dramatic form when we should 
use the abstract and impersonal, and perhaps, as Mr 
Spedding remarks, this practice was not necessarily exposed 
to more error than ours. 

We have now to advert to the causes which led to the 
transformation of history from the old to the new type. 

The inferior quality of history in the 17th century and 
the first half of the 18th is the more remarkable from the 
contrast presented by the brilliancy of contemporary litera- 
ture in other departments. The age of Louis XIV. in 
France, as already remarked, and the age of Anne in England 
produced no histories of superior merit. Bossuet’s famous 
discourse on universal history is no exception, being much 
more an eloquent sermon than a history in the true sense 
of the word. Written by inferior men from a low point of 
view, or no point of view at all, history at last sank to 
such a degree in the public esteem as to be spoken of in a 
tone of contempt. Dr Johnson openly despised it, and 
D’Alembert did nearly the same. And yet the time pro- 
duced great antiquaries — Madox and Rymer in England, 
D’Achery and Mabillon in France, Maratori in Italy, 
Leibnitz in Germany. But history had no stamina or 
muscle. It was also from our point of view blind and 
utterly stupid : it could not see the plainest facts, and it 
perverted the facts it did see. Not only the inferior men 
whose names are barely remembered and whose works are 
entirely forgotten, the Daniels, the Vellys, the Creviers, 
the Hooks, the Eekards, but men of such magnitude as 
Hume and Robertson, Gibbon and Voltaire, often show 
such an unintelligence as to the past that this unintelligence 
itself becomes an interesting historical phenomenon, casting 
no slur on the great writers who displayed it, but deserving 
consideration for its own sake. 

When 1 8th century writers are arraigned for their defec- 
tive appreciation of the Middle Ages (the great stumbling- 
block) and remote periods generally, their critics forget the 
historical positions of the men they criticize. To write 
history in the 18th century was something very different 
from what it had been before, and this in several ways. 
First of all, the mere lengthening of the historic retrospect 
had enormously increased the field of historical survey. A 
writer of the 18th century looked back on nearly as much 
as wo do ; he had behind him the recent modem period, 
the long Middle Ago, the barbarian epoch, those of Greece 
and Romo. And it was honourable to the men of the 18th 
century that they did not shrink from the task of writing 
on this immense expanse of history, imperfectly as they 
were prepared for it. It seems to be sometimes forgotten 
that most of the historical writing of the ancients, and a 
good part of that of the moderns up to the 18th century, 
had been the writing of contemporary history, or history 
of a quite recent past. This is true of Herodotus (when 
he is not merely a traveller telling travellers’ stories), of 
Thucydides, of Polybius, of Sallust, of Tacitus, of Guic- 
ciardini, of Fra Paolo, of Davila, of Grotius, of Clarendon. 
Contemporaneous history may bring out some of the highest 
qualities of an historian— perspicacity, weightiness of judg- 
ment and language, skill in narrative, and so forth. But 
one quality it does not need and cannot display, insight 
into a remote age differing in culture, /politics, and religion 
from those amid which the historian lives. Yet it was 
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precisely the history of remote ages which the writers of 
the 18th century boldly undertook to treat. That they 
often failed is not surprising. It would have been a 
miracle if they had succeeded. 

We are now so imbued with the notions of growth and 
development in all forms that we find no difficulty in apply- 
ing them to society as well as other phenomena. But these 
notions were all but entirely wanting in the 18th century ; 
indeed, they did not fully emerge till the 19 th had run a 
good portion of its course. It was difficult for all true sons 
of the 18th century to conceive of men or of societies dif- 
ferent from the men and the societies they saw around 
them. Or if they were forced to admit that men could 
exist under conditions widely differing from those in which 
they themselves lived, they unhesitatingly pronounced them 
barbarians, unpolished, hardly worthy of attention. They 
consequently speak of past ages habitually in a tone of 
supercilious contempt which is to us highly amusing. Mon 
who differed in every other opinion agreed in this. “ The 
Athenians of tlie age of Demosthenes were a people of 
brutes, a barbarous people,” said Dr Johnson ; and Yoltairo 
was quite of his way of thinking on this point (Did. 
PhilosopJrique , art. “ Anciens et Modernes ”). With such 
views or rather feelings it was impossible to understand the 
past ; they did not even wish to do so. They mostly re- 
garded their own age as the only one worthy of respect 
and admiration, the only one in which “polite manners ” 
had existed. The past to them was mainly a record of 
crime, ignorance, folly, and fanaticism (notice the way in 
which the sober Robertson speaks of the crusades) ; and 
they did not even wish to see it as it really was. It is ob- 
vious that such men could nob write history as wo under- 
stand it. The moral prejudices of the age shut out a true 
view of past times. Indeed they preferred a distorted view, 
if it represented better their notions of the seemly and the 
noble. They had always a tendency to dress up the past 
in the garb of the present. The French writers surpassed 
the English in this foible. For them the only ideal of a 
king is Louis XI Y., and all kings must he made to resemble 
him more or less, though of course they were not so great. 
This disposition reaches its acme of absurdity in Scipion 
Dupleix, historiographer of France, who died in 1661. 
Describing the baptism of Clovis, he represents the bar- 
barian Frank as approaching St Itemi, “with lofty port 
and grave demeanour, richly dressed, scented, and powdered, 
with long wig carefully curled and perfumed according to 
the custom of the ancient French kings.” More serious is 
the profound misapprehension of every great character 
and great period which differed from the current pattern. 
The unworthy interpretation of all political and religious 
phenomena with which the writers were unfamiliar, by 
sagacious references to state and priestcraft, is also apt at 
times to appear to us wilfully perverse, and even disin- 
genuous, Wo may be sure it was nothing of the kind, and 
only resulted from the inadequate degree of culture then 
attained. 

But the historians in question were hindered not only by 
prejudice which they could not avoid from understanding the 
past; they were also hindered by a want of knowledge which 
it was impossible for them to have. To say nothing of the 
larger conceptions of society which we have only recently 
acquired, they were unfurnished with those preparatory 
means of accurately observing the past which were soon to 
be discovered. The science of economics, as we shall 
presently see, was about to throw a broad and vivid light 
on many hitherto obscure problems of history. But the 
writers in question did not yet enjoy the benefit of it, and 
surely the fault was none of theirs. When we see a man 
of the genius and erudition of Montesquieu (Grandeur et 
Decadence des Domains, c. 17) gravely ascribing the decline 


of old Borne to the fact that all the gob l and silver a f( t i- 
the division of the empire were carried to Constantinople, 
we realize the value of true conceptions relative to the 
wealth of nations. But in Montesquieu's time the precious 
metals were regarded as the sole or chief sources of wealth, 
and he applied without hesitation to history a principle 
which he saw statesmen apply without hesitation to politics. 
Again, Gibbon, writing on the same subject, the decline and 
fall of Borne, considers the real cause to have been the. 
reluctance of the soldiers to wear defensive armour. 
It seems hardly credible, but here are his Words ; “ They 

(the soldiers) complained of the weight of their armour, 
which they seldom wore; and they successively obtained 
permission to lay aside both their cuirasses and their 
helmets, The heavy weapons of their ancestors dropped 
from their feeble hands, and their pusillanimous indolence 
may be considered the immediate cause of the downfall of 
the empire ” (chap. 27). Montesquieu and Gibbon were men 
of an historical genius second to none. Yet they could 
descend to such trivialities, and the reason was that the, 
true sources of national wealth and military strength had 
not been laid open m their day. It would be easy to 
multiply examples of a similar kind, taken from the ablest 
writers, in which the most superficial explanation of wide- 
reaching events is hastily caught at, as if one were to 
explain an earthquake by a scratching of the earth’s surface. 
In fact the old writers might be likened to surveyors as 
contrasted with geologists. They have little or no concep- 
tion of the forces at work under the surface they sec. 

But a change was near — a change in feeling and a change 
in knowledge. That singular modulation of key in Urn 
moral life of Europe, often called, for Want of abetter term, 
the Romantic movement, which arrested and surprised the 
attention of the latter half of the 18th century, was felt in 
relation to history as well as to philosophy, politics, ami, 
religion. Whether represented by the fierce rebellion of 
Rousseau in France, or a milder literary reform in ihigland 
and Germany, it essentially consisted in a weariness of and 
disenchantment with the present and the recent past, in a 
vague fooling after ideas and emotions outside the eonvem 
tional circle in which men had been contented to live for 
several generations. The tastes and the tempers of men 
changed with a strange rapidity. The 18th century philo- 
sophy, as it is called, lately so high and apparently secure, 
was cast out with contumely. The recent idols— Locke, 
Hume, Yoltairo, Diderot — were smitten down, and others 
needless to name wore put in their place. The whole 
movement is now seen to have been retrograde, and finally 
abortive, though temporarily successful. But it had its 
raison d’Ure and even its uses, as all social phenomena 
have. Among its uses was the service it rendered to 
history. As it was a first principle with the Romantics to 
burn what their predecessors had worshipped and the con- 
verse, the past which had been recently an object iff con- 
tempt was put in the place of honour. Especially the 
Middle Age, so unjustly despised, seemed to rise out/ of its 
grave as a lovely vision full of knights and chivalry, 
troubadour song, and Gothic architecture, t lie latter just, 
beginning to ho appreciated. Where men hud only recently 
seen barbarism, superstition, and ignorance, they and their 
sons saw an enchanted land of beauty, piety, and grace. 
Then came Sir Walter Scott, who turned a current already 
flowing fast into a headlong torrent. The Middle Age 
was studied eagerly, sympathetically, perhaps a little too 
much so; zeal never is according to knowledge. But the 
bringing of the Middle Age into the circle of serious 
historic study had an influence beyond its immediate object. 
When men had brought themselves to study and understand 
11th century popes and emperors, moimsticism, feudalism, 
scholasticism, they became bold and capable of further 
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adventures in historical enterprise. After the heroic ages 
of Christendom, the heroic ages of Greece were opened to 
explorers. And soon all exclusiveness disappeared. The 
whole past history of man was felt to be worthy of man's 
study, — a wide field into which many labourers entered. 
So much for the change in feeling. 

No less a change had taken place in the condition of 
knowledge. Speculation had for a long time been feeling 
its way to a closer contact with the problems suggested by 
the growing wealth and industry of the modern world. 
Adam Smith in his memorable work resumed, co-ordinated, 
and enlarged the labours of his numerous predecessors, and 
placed tho study of economics on a new and positive basis. 
But the suggestive stimulus of his researches spread beyond 
the limits of the science with which he was immediately 
concerned. The indirect services rendered by political 
economy to history have not perhaps been adequately recog- 
nized. The elucidation of the sources of wealth in tho 
present became a means of explaining tho prosperity and 
decay of states in the past, which soon led to valuable results, 
the more striking as they were unexpected. Hitherto 
wealth had been thought a source rather of degeneracy 
than of improvement. The great danger was always under- 
stood to bo “ luxury.” Poverty was the parent of virtue. 
Primitive times were virtuous because they were poor. 
Pagan philosophers and Christian saints had agreed in 
condemning riches as tho -source of all evil, and denying 
the rich man a high place in their ideal republic or the city 
of God. Political economy cleared lip tho confusion of 
thought hero implied. The wealth of states has nothing 
to do with the excessive opulence of a small class. Never 
has tho mass of the people in any country or in any age 
suffered from an overabundance of wealth. The excessive 
wealth of the few generally means the poverty of the many. 
In short, the evil lies in tho great inequality of the dis- 
tribution of wealth. These common -places of economics 
would have been paradoxes in the early part of the 18th 
century, and the historians of that age show a profound 
ignorance of their bearing, as was only natural So, when 
they have to explain tho decay of a state they seek to show 
that it had lost its gold and silver, or that luxury had made 
fearful inroads, or that martial valour had somehow 
strangely declined. The notion that poverty in the mass 
of the people was very often tho chief and sometimes the 
only cause did not occur to them. When therefore Adam 
Smith devoted the third book of the Wealth of Nations to 
“ the different Progress of Opulence in different Nations/' it 
seemed as if a lamp had suddenly been lit in a dark place. 
That book was in truth a lofty historical review of the facts 
of the past, guided by the principles of economic science. 
The question which has already como before us, and which 
exercised so much, as well it might, the thinkers of that 
age, the decline of Rome, was approached in a much more 
promising manner when one element of it, the decay of 
agriculture in Italy, was spoken of thus : — “ Tillage in that 
part of ancient Italy which lay in the neighbourhood of 
Rome must have been very much discouraged by the 
distributions of corn which were frequently made to the 
people, either gratuitously or at a very low price. This corn 
was brought from the conquered provinces, of which several, 
instead of taxes, were obliged to furnish a tenth part of 
their produce at a stated price. The low price at which 
this corn was distributed to the people must necessarily 
have sunk the price of what could he brought to the Roman 
market from Labium or the ancient territory of Rome, anrl 
must have discouraged its cultivation in that country," 
This was catching a glimpse of a vera causa of the effect 
to bo explained, and the vein of thought thus opened proved 
to be richer the further it was explored. 

Both the moral and the intellectual tendencies at work 
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to produce a new temper with regard to history received an 
incalculable impetus from the French Revolution. That 
cataclysm revealed the deeper forces of society which had 
lain silent and unsuspected under the deceitful calm of the 
ancien regime in its latter days. It was very certainly a 
revelation, though light came from the flames of Tophet, in 
Mr Carlyle’s phrase. Men saw the depth of the abyss over 
which they had lived in quiet ^ignorance, and their notions 
on man, society, and history underwent a great change. 
Passions undreamed of were let loose, and the passions of 
the present threw light on those of the past. History was 
read with new eyes. “ Whenever/’ says a man who lived 
through the tempest and profited as much as any one by 
it, — “ Whenever/’ says Niebuhr, “ an historian is reviving 
past times, his interest in them and sympathy with them 
will be the deeper the greater the events he has witnessed 
with a bleeding or rejoicing heart" (Preface to Hist, of 
Home). Few generations have seen events which alternately 
made men’s hearts bleed and rejoice more passionately than 
Niebuhr’s own, and none have ever stimulated history so 
much. With the peace of 1815 historical studies acquired 
an activity and scope they never had before. All history, 
it was perceived, needed rewriting from new points of view, 
with more knowledge, deeper insight, keener sympathy. 
The French led the van of the new movement with their 
usual brilliancy and mastery of literary form. But it was 
their position as the nearest witnesses and the greatest 
sufferers and gainers by the Revolution which did most to 
open their eyes. A truly illustrious band of scholar and 
writers under the Restoration, the Monarchy of duly, 
raised history into a position of honour it had never enjoyed 
before. Michaud, the two Thierrys, Sismondi, Guizot, De 
Barante, Michelet, and many more rendered services to 
history which must not be forgotten because on many 
points their labours have been superseded. It is indeed a 
capital proof of the merit of their labours that they fur- 
nished the means and the incentive to their supersession, 
a proof that their studies were vital and progressive. The 
Germans, with their solid erudition, were not slow in fol- 
lowing the French. Between the two, the Middle Ages, 
Greek and Roman antiquity, and the history of the 
Christian Church were studied with a minuteness and 
breadth never known before. History had entered on its 
modern phase. 

This is not the place to dwell in detail on the achieve- 
ments of the modern school of historians. The whole field 
of history has been explored afresh with such superior in- 
sight, knowledge, and just conception of the task in hand 
that all historical writings anterior in date to the end of 
the 1 8th century are entirely superseded, with the single ex- 
ception perhaps of Gibbon, who alone, as Mr Freeman says, 
has not been set aside by subsequent research. Ancient 
history, chiefly in consequence of the extraordinary zeal 
and diligence of the Germans in what they call the science 
of antiquity (Altertlxumswissenschaft), has become a reality, 
vivid in interest, and fruitful in knowledge, instead of the 
nebulous unreality it had been before. The rejection of 
the fabulous elements in the histories of Greece and Rome 
was the first step, but a long one, which it required many 
years and much effort to make. The next was to obtain a 
firm grasp of the idea that the Greeks and Romans were 
living men, and nob statues like the Elgin Marbles, and to 
look at their politics, institutions, and religions with the 
discriminating eye of common sense, and a real wish to see 
them as they were. The true nature of Athenian democracy, 
of the Spartan oligarchy, of the commons and patricians of 
Rome, of the party struggles which caused and justified the 
transition from the republic to the empire, has been put in 
a clear light, which can hardly be appreciated by those who 
are not aware of the darkness which it replaced. Points of 
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view and lines of inquiry concerning the religion, govern- 
ment, institutions, taxation, and law of the ancient states 
have been opened up, of which the possibility in the old 
days was not suspected. The sociological knowledge of 
the present has illumined the past, an interesting example 
of which is afforded by the rapprochement between the 
English dominion in India and the Roman provincial 
administration. 

The history of the Middle Age shows even greater results, 
and greater innovation, to which allusion has been already 
made. The great difficulty was the papacy. Between the 
Catholics, who regarded it as of divine institution, and the 
Protestants, who regarded it as a manifestation of Antichrist, 
and the sceptics, who despised both and regarded it as mere 
superstition, this great centre around which the life of the 
Middle Ages revolved had been unknown or misknown to a 
degree of absurdity. Gradually, as the 19 th century arose 
wiser and sadder out of the chaos of the French Revolution, 
the immense part played by the church was at first dimly 
suspected, and at last with increasing clearness perceived. 
This must on every account be regarded as the greatest 
achievement of the modern school ; it implied the unlearn- 
ing of so many old errors, the acquiring of so many now 
truths, above all, the repression of so many deeply-rooted 
prejudices. It restored the continuity of history, in which 
the Middle Ages had hitherto appeared as an unexplained 
gap, — an unwelcome wedge of barbarism thrust between the 
ancient and modern civilizations. 

After the Middle Ages, the period which has been most 
illumined by the new lamp of history is that of the early 
church and the whole subject of religious dogma and institu- 
tions. In spite of the fierce controversies which have raged 
over this region, a large residuum of undisputed fact has 
been rescued from ignorance and prejudice, and church 
history is no longer a legend, but one of the most interesting 
chapters in the annals of the human mind. 

As regards modern history, we are oppressed and nearly 
overwhelmed with the mass of new materials and new dis- 
coveries which have been launched upon us. The diligent 
publication of state papers and documents, which all civilized 
states have taken in hand, has exceeded in the last half 
century all that had been clone before in that direction. 
The result is that there are few periods of modern history 
which are not far better known to us than they were to the 
contemporaries who lived in them. But history in this 
field cannot boast of such laurels as she has won in the field 
of antiquity and the Middle Ages. There has been no great 
reversal of old points of view, no great triumph of historical 
perspicacity piercing through traditional error down to 
latent truth. Modern history has won its victories more 
by weight of metal than by the skill of its commanders, 
not that the generals have lacked skill, hut they have had 
less occasion to display it. 

The history of institutions has received much attention 
in recent times, and promises to be one of the most fruitful 
veins of inquiry yet opened, and this in reference both to 
primitive institutions, which are rather prehisfcorical than 
historical, and the constitutions of states which have reached 
adult political life. The old Aryan tenure of land and 
village communities, and ancient law, whether in old Rome 
or modern Bengal, have been the subjects of elaborate investi- 
gation, embodied in works which mark a new departure in 
knowledge, The institutional history of political states is 
at the present moment perhaps the subject which attracts 
the most lively attention of scholars. It is not confined to 
the constitutional history of England,, though England, as 
the mother of parliaments, has a fair claim to priority of 
interest. But the subject is narrowed and degraded by 
contemplating it from the point of view of modem politics, 
and chiefly in reference to the popular freedom or national 
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wellbeing produced. The earnest historical inquirer is as 
impartial as the pathologist who studies disease equally 
with health. The institutions of despotism have their 
raison d'etre and normal evolution us well as those of free 
governments, and the scientific historian will^ neglect the. 
one as little as the other. In any ease the history of the, 
institutions of Europe from iho times ot the I' ranki.h 
empire to the end of the French monarchy offers the, widest 
field for courageous historical research. It has absorbed and 
transcended all those inquiries which used to be included 
under the somewhat jejune title of tliohisfory of civilization. 
Institutions in the secular order, and religions hi the spiritual 
order, arc now seen to be the most massive and permanent 
factors in human life, capable indeed of evolution and 
change, hut little susceptible to the immediate action of 
man's intelligence and will, and yielding only to the new 
modifications brought about by time and the gradual 
transformation of ideas and moral conceptions, the result 
of increased knowledge. 

It is hardly necessary to add that a broad distinction 
must be made between history and what; has been culled 
the philosophy of history, a term now replaced by the far 
better one <£ sociology,” invented by A. (Ionite. Sociology 
has the purely scientific aim of investigating the nature ami 
constitution of societies, to discover the laws which regulate, 
their growth and decay, to do in short for them what 
biology has already done for the animal and vegetable 
kingdoms. History, while it can never again dispense 
with the assistance of sociology, remains occupied with the 
description of the social organism (at a given period) in its 
ensemble , and the term “ descriptive sociology" lias been 
suggested as an improvement on the old one, history. We 
may question whether the innovation will he accepted or is 
needed. The human interest attaching to the story of man’s 
past fortunes will always provoke the means of its own 
satisfaction, and there is little doubt that history, the 
name and the tiling, as the highest form of prose literature, 
will continue to instruct and console mankind to the 
remotest generations. (.», i\ m) 

HIT, the ancient h (see Eupiiratks, yoL via p, (J70), 
a town of Asiatic Turkey, vilayet of Baghdad, is minuted 
on the west bank of the Euphrates, 70 miles W.N.W. of 
Baghdad. Its streets arc narrow and frequently steep, 
rising one above another along the side of a hill, and the 
houses, which are flat-roofed, and one or two stories in 
height, are built chiefly of clay, ft contains a graceful 
minaret and some richly decorated tomb-towers. Tim pros- 
perity of the town depends upon its fountain of bitumen, 
which has flowed from time immemorial, ami, according in 
Herodotus, supplied that material for the building of 
Babylon. The inhabitants make use of the bitumen fen- 
lime burning, and also for covering boats. From water 
which bubbles up in the centre of the spring mill in 
manufactured. The population is about 3000. 

HITCHCOCK, Edward (1793 48(M), an American 
geologist, was bom of poor parents at Deerfield, Massa- 
chusetts, May 24, 1793. Ho owed his education chiefly 
to his own exertions, and was preparing himself to enter 
Harvard Collogc when he was compelled to Interrupt hw 
studies from a weakness in his eyesight. In 1815 he 
became principal of the academy of his native town ; but 
he resigned this office in 1818 In order to study for the 
ministry. Having been ordained in 1821 pastor of tlm 
Congregational church of Conway, Massachusetts, ho 
employed his hours of leisure in making a scientific survey 
of the western counties of the State. In 1820 he resigned 
his charge In order to become professor of chemistry and 
natural history in the newly-founded Amherst College, an 
institution which owed its early success, if not its continued 
existence, to his energetic efforts, both in rescuing it from 
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financial difficulties, and in increasing its literary and scien- 
tific efficiency. More especially did he render to it invalu- 
able service during the period when he was president, from 
1844 to 1854, In 1830 he was appointed State geologist 
of Massachusetts, and in 1836 to the same office in con- 
nexion with the first district of the State of New York, 
On resigning the presidentship of Amherst College, he was 
induced to retain his professorship. In 1836 he received 
the degree of LL.D. from Harvard, and in 1846 that of 
13. D. from Middlebury College. Besides his constant 
labours in geology, zoology, and botany, Hitchcock took an 
active interest in agriculture, and in 1850 he was sent by 
the Massachusetts legislature to examine into the methods 
of the agricultural schools of Europe. In geologyhis most 
important achievement was the examination and exposition 
of the fossil footprints of the Connecticut valley. The 
collection which he accumulated in connexion with his 
investigations is contained in the Hitchcock Ichnological 
Museum of Amherst College, and a description of it was 
published in 1858 in his report to the Massachusetts legis- 
lature on the ichnology of New England. As a writer on 
geological science, Hitchcock was mainly concerned in 
determining the connexion between it and religion, and 
employing its results to explain and support what he 
regarded as the truths of revelation. He died at Amherst, 
February 27, 1864. 

The following are his principal works Geology of the Connecticut 
Valley , 1823 ; Catalogue of Plants within twenty miles of Amherst, 
1820; Dyspepsia Forestalled and Resisted , 1830; Reports on the 
Geology of Massachusetts, 1832, 1835, 1838, and 1841; A JVreath 
for the Tomb , 1839; Fossil Footsteps in the United States, 1848; 
Outlines of Geology, 1855; Illustrations of Surface Geology , 185C ; 
Ichnology of New England, 1858 ; Religious Lectures on Ike Peculiar 
Phenomena of the, Four Seasons , 1850 ; J Listov y of a Zoological Tcm - 
peran.ee Convention in Central Africa , 1850 ; The Religion of Geology 
audits Connected Sciences, 1851 ; Religious Truths illustrated from 
Science , 1857; Reminiscences of Amherst College, 1863; and various 
papers in the Biblical Repository, the Bibliotheca Sacra , the 
American Journal of Science, and other periodicals. 

IHTCHIN', a market-town of Hertfordshire, England, is 
situated on the small river XTiz, 34 miles from London, on 
the Great Northern Bail way. It is for the most part neatly 
built of brick, and the streets are generally spacious. The 
principal buildings are the parish church in the later style 
of English architecture, with a fine porch, an Adoration of 
the Magi by Bubens, a small crypt said to have been used 
by Cromwell as a prison for the Boyalists, and many inter- 
esting monuments ; Ilitchin Priory, the residence of the 
BadclifFo family; various chapels, schools, and banks; the 
infirmary, the workhouse, the town-hall, and the corn ex- 
change. Malting and straw-plaiting are extensively carried 
on. There are also breweries and manufactories of agri- 
cultural implements. The population of the local board 
district in 1871 was 7630, and of the parish 8850. 

Ilitchin occurs in Domesday Book under the name of Hiz, a 
modification of the Saxon Ilicce orHitche, which appears more pro- 
minently in the present form of the name. During the Saxon 
heptarchy it formed part of the royal demesne of the king of Mercia. 
It was bestowed by Edward the Confessor upon Harold, and after 
the battle of Hastings it was retained by 'William tho Conqueror. 
By William llufus it was granted to Bernard de Baliol, and on the 
accession of John Baliol to the throne of Scotland it reverted to the 
crown of England, after which it was bestowed by Edward III. on 
his fifth son, Edmund de Langley. 

HITTITES, a warlike and powerful nation, whose 
centre lay in the far north of Syria, between the Orontes 
and the Euphrates, but whose outposts about 1200 b.c. 
extended as far to the west as the JEgean sea. In the 
Egyptian inscriptions they are called the Khita or Klieta ; 
in tho Assyrian, the Khatti ; in the Hebrew Scriptures, the 
Khittim, Some confusion has been caused in the treat- 
ment of the history of the Ilittites by the uncritical use of 
the Old Testament. It is true that the Khittim or Hittites 
are repeatedly mentioned among the tribes which in- 
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habited Canaan before the Israelites (Gen. xv. 20 ; Ex. iii. 
8, 17, xiii. 5, xxiii. 23, 28, xxxiii. 2, xxxiv. 11 ; Num. 
xiii. 29 ; Dent. vii. 1, xx. 17 ; Josh. iii. 10, ix. 1, xi. 3, xii. 
8, xxiv. 11; Judg. iii. 5 ; 1 Kings ix. 20 ; 2 Chr. viii. 7; 
Ezra ix. 1; Neh. ix. 8), hut the lists of these pre-Israelitish 
populations cannot be taken as strictly historical documents. 
Not to dwell on the cases of the Perizzitcs (properly speak- 
ing, an appellative and not an ethnic name), and the Kenites 
and other Arab races, sometimes included, but evidently 
by an anachronism (see vol. iv. p. 763), it is obvious 
that narratives written, or (as all will agree) edited, so long 
after the events referred to cannot be taken as of equal 
authority with Egyptian and Assyrian inscriptions. How 
meagre the tradition respecting the Ilittites was in the time 
of the great Elohistic narrator is shown by the picture of 
Hittite life in Gen. xxiii. As Ewald remarks, “ Abraham’s 
allies in war are Amorites ; hut when he desires to obtain 
a possession peaceably he turns to the Ilittites.” Yet the 
undoubtedly authentic inscriptions of Egypt and Assyria 
reveal the Hittites in far different guise, as pre-eminently a 
warlike, conquering race. Not less unfavourable to the 
accuracy of the Old Testament references to the Hittites is 
the evidence deducible from proper names. As we shall 
see presently, the Hittite names preserved in Egyptian and 
Assyrian records are on the whole strikingly un-Semitic. 
The three Hittite names given in the Old Testament 
(Ephron, Gen. xxiii. 8, 10; Ahimelech, 1 Sam. xxvi. 6; 
Uriah, 2 Sam. xi. 3, xxiii. 39) are, however, of undeniably 
Semitic origin. Is it unnatural to infer that these three 
names are no less fictitious than the Semitic names 
ascribed in the Old Testament to the non-Semitic Philis- 
tines h It is not surprising that at least two eminent 
Egyptologists (Chahas, Ebers) should absolutely deny the 
identity of the Khita and the Khittim. This, however, 
seems to be going too far. The Old Testament waiters 
clearly meant by the latter name the same people as the 
Egyptian inscriptions by the former, hut in their time the 
memory of the Khita had grown so dim that they could 
include it among other shadowy names of conquered Canaan- 
itish peoples. No impartial scholar, indeed, will deny that 
a branch of the Khita may once have existed in Palestine. 
Unfortunately there is no historical evidence that it did 
so. In fact, the most trustworthy notices in tlie Old 
Testament itself point to the Hittites as a nation beyond 
the borders of the land of Israel. In 2 Kings vii. 6 we 
find “the kings of the Hittites” mentioned side by side with 
“the kings of the Egyptians;” in 1 Kings x. 29 the same 
phrase occurs parallel with “ the kings of Aram and in 
2 Sam. xxiv. 6 we should probably read, M and they came 
to Gilead, and to the land of the Hittites unto Kadesh.” 
The position of Heth in the table of nations (Gen. x. 15) 
may also be regarded as a vestige of an accurate geographi- 
cal tradition. 

If then we continue to employ the familiar name Hittites 
instead of the Egyptian Khita and the Assyrian Khatti, 
let it be understood that by this term wo do not indicate 
one of the Canaanitish peoples conquered by tho Israelites, 
but an extra-Palestinian race capable of holding its own 
even against Egypt and Assyria. Its centre lay, as we 
have seen already, and as is admitted on all hands, between 
the Euphrates and the Orontes. This was in fact the 
region which — one fears to say for how many centuries — 
was designated in the Assyrian inscriptions mat Khatti or 
Khatti-land. Under the name of Khatti wo already meet 
with the Hittites in the astronomical work in seventy 
tablets drawn up by Sargina, king of Agane, in the 16th 
century b,c. It appears from this venerable document 
that hostilities were constantly arisktg between Babylonia 
on the one hand and the Hittite country on the other 
(Sayce’s translation of the tablets, Transactions of Soc ■ of 
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Biblical Archaeology , lii. 245). Among the Assyrian ldngs 
it is Tiglafch Pileser I. who makes the first mention of the 
Khatti ; in his time they are already the lords paramount 
of the region between the Euphrates and Lebanon. Sargon, 
the most enterprising of the Assyrian monarchs, was im- 
patient of such an obstacle to his victorious arms. By the 
conquest of Carchemish and Kiimmuch, Khatti-land lost 
its two great bulwarks on the east, and was open henceforth 
to the Assyrian hosts. The last reference to the Khatti is 
in the time of Esar-haddon, who speaks of “ twenty-two 
kings of the land of Khatti, which is by the sea and in the 
midst of the sea.” But it has been shown by Schrader 
that from the time of Sennacherib onwards the name Khatti 
was transferred to the western maritime lands in general, 
viz., Canaan and Philistia, including Edom, Moab, and 
Ammon ( Keilinschriftenund Geschichtsforschu ng, pp. 234-5). 

Turning now to the hieroglyphic monuments, we find 
the Khita playing a still more important part in the history 
of Egypt, — first of all, under Thotlnnes III. One of his 
generals has left us an account of his personal experiences 
in the campaign against the Khita (Brugsch, History of 
Egypt, i. 354), and in the Statistical Tablet of Karnak we 
have a record of the tribute brought from “ the great land 
of the [Khita] ” (ibid,, p*. 334, comp. Records of Hie Past, ii. 
25). At this period, however, the Khita were but one 
among a number of peoples ; in the wars of Seti I. and 
(especially) Ramses IL, they occupy the first rank among 
the adversaries of Egypt. The account of the battle of 
Kadesh (the island city on the Orontes), given by the 
Theban poet Pentaur, presents a vivid picture of the mili- 
tary prowess of this rising power (comp. Bragsch's trans- 
lation with that of Lushington in Records of the Past , ii. 
65-78). Ramses was indeed victorious, but he owed his 
life and consequently his victory to his personal bravery, 
and, as Pentaur represents it, to his childlike faith in his 
god. On an outer wall of the temple of Karnak the treaty 
of peace between Egypt and Khita-land may still be read 
(comp. Brugsch’s translation with that of Goodwin in 
Records of the Past , iv. 25-32), and the same fruitful source 
of primitive history has furnished inscriptions of Ramses, 
with the names of conquered towns of the Khita, corre- 
sponding with those already recorded by Thothmes III. 
Thus the long fend between Egypt and Khita was closed, 
and the happy result was celebrated by the marriage of 
the Pharaoh to a daughter of the king of his chivalrous 
antagonists. The name of the Khita almost disappears 
henceforth from Egyptian history. M. Lenormant indeed 
(Ancient History of the East, i 268) mentions them as 
assailing Ramses III., but Dr Birch (Egypt, p. 139) and 
Brugsch Bey more accurately describe the war referred to 
as one between Ramses and the conquerors of the Khita, 
viz., the confederated “ Carian-Colchian nations ” (see 
Brugsch Bey, History of Egypt, ii. 147). 

We have spoken of the Hittites as we know them from 
the monuments, as a people of Syria. But the extra- 
monumental history of the Hittites, which is only beginning 
to be divined from scattered indications, shows that their 
power was not limited to the area between the Euphrates 
and the Orontes. Not only had they their confederates or 
vassals in their near or more distant neighbourhood, but 
they also (as it seems) despatched conquering hosts into the 
far-off regions of Asia Minor. Even the Egyptian records 
have been thought to indicate this fact. At that great 
battle of Kadesh on the Orontes to which we have already 
referred, there were present, besides the princes of Khita, 
the kings of Arathu, KMlibu, Naharain, Qazanadana, 
Malunna, Pidasa, Leka, the Dardani or Dandani, the Masu, 
Kerkesh or Keshkesh, Kairkamasha (so Lushington ; 
Brugsch, somewhat arbitrarily perhaps, Quirqimosh), 
Aherith, Anangas, Mushanath,— a mighty host “gathered ” 
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(as the poet Pentaur tells us) “from the margin of the sea to 
the land of Khita.” The late M. do Iloiigd, a coryphaeus in 
Egyptology, actually supposed that this list included the 
Dardani of Asia Minor, the Myanma, Jlion, and perhaps 
the Lycians ; Brugsch Bey, however, who is now a greater 
authority, is satisfied to identify the Dardani with those of 
Kurdistan (comp. Herod., i. 189), the Leka with the Ligyes 
(comp. Herod., vii. 7 2), and theM asu with tliepuoj >leof M ount 
Masius. But putting M. do UougcVs opinion aside, it seems 
to be evident from other sources that the influence of the 
Khita extended even into Asia Minor. Prof. K. Curtins 
has already pointed out “ that one of the paths by which 
the art and civilization of Babylonia and Assyria made its 
way to Greece was along the great high road which runs 
across Asia Minor,” and Professor Tide has been struck 
by the presence in the religions of Asia Minor of an un- 
explained element which with all reserve ho conjectures 
may be Hittite. Professor Hayce has added an important 
contribution to the question by showing Unit the Hittite 
capital Carchemish (rightly identified by Mr George Smith 
with the modern Jerablits) was the source from which that 
modified type of Assyrian art was derived, which specially 
characterizes the early monuments of Asia Minor. “ Tho 
sculpture accompanied by inscriptions in Hittite (or Hum * 
athite) characters which Mr Davis discovered at Jbroez in 
Lycaonia (2 7 ransaetions of Hoc. of Hi hi, Arehnvlogy, iv, 2) 
proves that the Hittites had penetrated through the eastern 
barrier of Asia Minor formed by the Taurus range ; and 
the two or three characters that still remain in the rock-cut 
inscription engraved in his Life in Asiatic Turkey (p. 222), 
and found near Bulgar Maden, make it clear that Hittite 
power had once extended at least as far as tho central 
plateau of Asia Minor.” Evidence has now been sup} died 
of the extension of Hittite power to tho very shores of tho 
ADgeanin the occurrence of Hittite hieroglyphics (the same 
which occur at JorablAs or Carchemish) on tho pseudo* 
Sesostris (a fellow to which has, however, been planted out) 
at Ninfi, the ancient Nymplmnn, on tho road from 
Smyrna to Sardes (Letter of Professor Payee, in Amlvwy, 
Aug. 16, 1879). In a subsequent letter, Professor Suyco 
remarks that there were two roads open to the Hittites, ami 
both, to judge by the scattered monuments already found, 
appear to have been travelled by their armies. The one 
was that taken by Orrnsus on his march against ( -yrus ; its 
course was through Possums, Ancyra, ami Plenum* The 
other was that traversed by Xenophon and the Ten 
Thousand ; this road passed through the Cilieian Gates by 
Iconium. Both roads met in Sardes. 

Was this enterprising race a member of the Semitic family '{ lad; 

us consider — 

(1.) The evidence supplied by the, pie, for ltd npmenlntimn mi the 
ancient monumeMs.—^ If it is allowable to form a judgment on the 
origin of this cultivated and powerful people from its outward bearing 
and appearance, it seems to us, under the guidance of the monuments, 
to be at least very doubtful whether wo should reckon tins chivalrous 
race among tho Oanaanites ” (who, see art, Hanaanitkm, wore prob- 
ably in the main Semitic), “Beardless, armed in adiiferent manner, 
fighting three men on each chariot of war [Urn Egyptian chariots only 
carry two], arranged in thoir order of battle, according to a well con- 
sidered plan previously laid down, the Khita present a striking 
contrast to their Cuuaanito allies . ** Buck is tho verdict of Ilrugseh 
and of all who have seen the wonderful wall-sculptures in the greet 
temple of Abusimbol. No modern artist is more careful to repre- 
sent distinctive racial features than this primitive sculptor. Even 
at such a distance from this national contra as Ninfi (boo above), 
Professor Sayco maintains that no one who haw once seen a Hittite 
figure can mistake tho resemblance, The peaked tiara and the 
turned-up shoes are the peculiar marks of the Hittite, and of the 
Hittite alone. 

(2.) The evidence from language ,—* Our knowledge of the JHHitn 
language is confined to the proper names mentioned in the Egyptian 
and Assyrian inscriptions— those which occur in the Hebrew Bible 
being, as wo have scon, of insufficient authority. Opinions differ uh 
to the character of the names derived from hieroglyphic sources, M, 
de Koug6 was strongly convinced of their Semitic origin, but his ex- 
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plantations niv for tho most part adventurous, and Brugscli Bey’s ver- I 
diet seems plulologieally much more sound, “that these names do not 
bear a Semitic*, or at any rate not a pure Semitic stamp.” The names 
of persons are the following, as represented by 3\I . deltouge:— Kheta- 
sar, Maursar, Kauisar, Taurteribu, Alctasib, Net ’era, Tot’ as, llaba- 
suiiana, Tarakaunasa, Mait’arima, lvamaiut’a, Taatur, Sapalel, Sama- 
risn, Paiusa, Akama, Tuber, Kirabsar. To these 'may be added the 
following from the list of nations of Tliothmes III. : — Pirkhota, Ai, 
Amau, Thuka, Thel-manna, Legaba, Tiuiipa, Ni, Ar, Zizal, Zakai, 
Arzakana (Brugscli, History of Egypt, ii. 5). No less un-Semitic for 
the most part are the names of Hittito persons and places which occur 
on the Assyrian monument. The following is a list of the kings of 
Khatti-land given by Shalmaneser II. on the monolith inscription : 
“Sangavof Carchemish, Kundaspi of Kuinmueh, A rami, son of 
Gusi, Balli of Lallid, Cliayan, son of Gahar, Girparud of Putin, Gir- 
parud of Gamgum” (lines 82, 83), to which should he added 
“Supalulmi of Putin ” (lines 42, 43), which so strongly reminds 
one of the name of the king of Khita, Sapalili, mentioned in the 
trinity between Ramses II. and the Kliita. The un-Senutic char- 
acter of this group of names is the more remarkable, because (as 
Professor Sayce remarks) Assyrian, being itself a Semitic language, 
could not help representing foreign Semitic names in a form recog- 
nizable as Semitic. How obviously Semitic, for instance, are the 
names of the kings of Hamath and Damascus, handed down to us in 
the Assyrian inscriptions! True, one of the above names of Hittito 
places, Oarohcmisli (“ fortress of Ohemosh”), has a Semitic air, and 
the same may be said of Kadesh, the scene of the victory of Ramses 
II. But (1) it is not quite certain that Carchemish is Semitic (the 
Assyrians generally reproduce it under the form Gargamis, though 
sometimes Kargamis), and (2) even if it is Semitic, this may arise 
from the towns having been occupied by Semites prior to the 
Ilittitos. As for Kadesh (in the Egyptian inscriptions, Ketcsli), 
though under the jurisdiction of the Khita, it was reckoned as a 
Canaanitish or more strictly an Amoritisli town (Bircli, Egypt, p. 
116), while Orontes (in Egyptian, Arunata) has not even a Semitic 
appearance. It is true, again, that several of the Ilittito proper 
names are compounded with sar — e,g., Khita-sar (the king who 
warred against Ramses II. ), and that sar is evidently the Assyrian 
for “ king” (also Hebrew for ‘ £ prince ”). But sar is also found in 
Egyptian inscriptions ; it is in fact of Accadian (non-Semitic) origin, 
and was therefore borrowed by the Assyrians, beforo the Hittites 
and the Egyptians adopted it from them. The form of names like 
Klieta-sar (see list above.) favours the view that the Hittito language 
was agglutinative, and consequently non-Semitic. 

.Bui this and all other aspects of Ilittito culture will appear in a 
now light when the explorations have made further progress. At 
present we can only say that the probability is that the Hittites 
are not Semitic ; in fact, they display an originality of genius which 
is not strikingly characteristic of pure Semitic races. The hypo- 
thesis which regards them as the early civilizers of Asia Minor seems 
confirmed by tlio position of Carchemish, so favourable to tho radi- 
ation of civilizing inllueneos. The importance of the Ilittito capi- 
tal in a commercial respect is known to all. The muirh or minaof 
Carchemish is constantly mentioned on the cuneiform tahlots ; pro- 
bably it was of lighter weight than tho silver mina in use in 
riucmcia (see Mr Barclay V. Head’s letter in Academy, Nov. 22, 
1879). Of tho religious life of tho Hittites we are hardly in a posi- 
tion to speak, wo know indeed that, like tho Idyksos, they 
worshipped Sutekh (who was localized, like Baal, as the patron of 
particular cities on the treaty of Ramses II.), and, like tho Canaan- 
lies, Astarata or Ashtoroth. The worship of Astarata will account 
for the name Hiorapolis given afterwards, as it seems, to Caroliem- 
ish, as well as to other Syrian cities (Jerablus being a corruption of 
] 1 ierapolis). But beyond this all is dark. Hid tho Hittites borrow 
in religious matters from the Assyrians? Had they legends relative 
to the origiu of the world, and in wlmt relation do these stand to 
tho Hebrew narratives? Passing to philology in tho narrower 
sense of tho word, wo wait longingly for a confirmation of Professor 
Sayce’ s view that tho Hittites wore tho authors of the Hamalhite 
hieroglyphics. No Semitic nation ever invented a syllabic system 
of writing ; the Ilittiles are in all probability non-Semitic, and from 
their enterprising character are precisely the people likely to have 
invented such characters. Professor Sayco has followed up this con- 
jecture by another of no less importance, viz., that the enigmatical 
'Cyprioto' syllabary is really derived from the hieroglyphics of 
Hamath. If this bo proved (and the propomulor of it claims to have 
tho evidence ready), and if tlio Hittites be really tho inventors of tho 
Hamathito hieroglyphics, this wonderful nation steps into a position 
hardly surpassed by that of any of tho nations of the distant East. 

4 Documents In Brugseh’s History of Egypt, compared with the 

parallel passages In Records of the Past, vols. il, iv.; “Monolith Inscription of 
Shalmaneser,” Records of the Past, ill. 25-36; Schrader, Keilinschriften md 
Gmhichtsforschim g, pp. 225-236 ; Brugscli, History of Egypt , il. 2-8 ; Clmhas, 
Voyage d'un Kyi/ptim, pp. 318-332; Vlcomte tie Rougd, Melanges d'archeologie 
Assyrienne et figyptienne, 1875, p. 2G4, Ac. (posthumous); letters of Professor 
Sayco in Academy, Aug, 16 and Nov, 1, 1873, On the site of Carchemish, see 
Schrader, Keilinschriften, Ac,, pp. 221-226; Maspe.ro, Journal des Savans, 
Oct 1873; and Poeoeke’* Account of the Mins ofJcrabus ( JcrabMs ); A Descrip- 
tion of the East, tot* 1743-45, ii 1 65, (T. K. C.) 
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HITTOREE, Jacques Ignace (1793-1867), French 
architect, was born at Cologne, August 20, 1793. After 
serving an apprenticeship to a mason in his native town, he 
went in 1810 to Paris, and studied for some years at the 
Academy of the Fine Arts, where he was a favourite pupil of 
the Government architect Belanger, who in 1814 appointed 
him his principal inspector. Succeeding B61anger as 
Government architect in 1818, he designed many important 
public and private buildings in Paris and also in the south 
of France. After making architectural tours in Germany, 
England, Italy, and Sicily, he published the result of his 
observations in the latter country in the work Architecture 
antitjue de la Sidle (3 vols. 1826—30 ; new edition, 1866- 
67), and also in Architecture moderne de la Sidle (1826-35). 
One of his important discoveries was that colour had been 
made use of in ancient Greek architecture, a subject which 
he especially discussed in Architecture polychrome dies les 
Grecs (1830), and in Restitution du temple cl’Empedocle d 
Selinunte (1851) ; and in accordance with the doctrines 
enunciated in these works he was in the habit of making 
colour an important feature in most of his architectural 
designs. His principal building is the church of St Vincent 
de Paul in Lhc basilica style. He also designed many of 
the embellishments of the Place de la Concorde, the 
Champs-Elysbes — where he constructed the Circus of 
the Empress, which has been the model of many simi- 
lar buildings in various parts of Europe — the Bois de 
Boulogne, and other places. In 1833 he w'as elected a 
member of the Academy of Fine Arts. He died at Paris, 
March 25, 1867. 

HITZIG, Ferdinand (1807-1875), exegete and Biblical 
critic, was born at Hauingen, Baden, where his father was 
an evangelical pastor, on June 23, 1807, received his 
early education at the piidagogium of Lorrach and at the 
lyceum of Carlsruhe, and entered the university of Heidel- 
berg as a student of theology in tho autumn of 1 824. There 
he remained for a year, attending the lectures in exegesis 
I and church history of Paulus the famous “ rationalist 
but in 1825 he removed to Halle where Gesenius first 
decided him to devote himself to Old Testament subjects. 
His next step was to Gottingen in 1828, where he had 
Ewald for his master, and where in 1829 he graduated, 
the subject of his thesis being l)e Cadyti TJrbe Herod of ea. 
Returning to Heidelberg shortly afterwards, he “ qualified ” 
as “ privatdocenfc n in theology the same year, and in 1831 
published his Begriff der Kritifc am Alien Testaments 
p>mktisch erortert , a treatise in which the critical principles 
of tho grammatico-historical school were stated with great 
fulness, clearness, and cogency ; also Des Fropheten Jonas 
Orakel ilber Moab , an exposition of the 15th and 16th 
chapters of the book of Isaiah attributed by him, as by 
many subsequent critics, to the prophet Jonah mentioned 
in 2 Kings xiv. 25. His next literary performance was a 
commentary on Isaiah ( Ueberselmng u. Audegung des 
Fropheten Jesajas), the publication of which in 1833 was 
soon followed by a call to an ordinary professorship of theo- 
logy in the university of Zurich. There lie laboured for a 
period of twenty-eight years, during which, besides commen- 
taries on The Fsalms (1835-36; 2d cd,, 1863-65), The 
Minor Fropheis (1838; 3d ed., 1863), Jeremiah (1841; 
2d eel,, 1866), Ezekiel (1847), Daniel (1850), Ecclesiastes 
(1847), Canticles (1855), and Froverbs (1858), he published 
a monograph, Ueber Johannes Markus u. seine Schriften 
(1843), in which ho maintained the chronological priority 
of the second gospel, and sought to prove that the 
Apocalypse was written by the same author, and various 
treatises of archseological interest, of which the most im- 
portant are Die Erfmdung des Alphabets (1840), Urgeschichte 
u. Mythologie der FMUstder (1845), and Die Grabschrift 
des Eschmunezar (1855), In 1861 he wa$ called to succeed 
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Umbreit in the chair of theology at Heidelberg ; there lie 
wrote his Geschichte des VolTces Israel (1869-70), in two 
parts, extending respectively to the end of the Persian 
domination and to the fall of Masada, 72 a.d., as well 
as Zur KritiJc Paulinischer Brief e (1870), Die Inschrift 
des Mescha (1870), Sprache u. Spraclmi Assyriens (1871), 
besides revising Plirzel’s commentary on Job (1874). He 
was also a frequent contributor to the Monatsschrift des 
ioisse?ischaftlichen Vereins in Zurich , the Zeitsclmft der 
Deutschen Morgenlandischen Gesellschaft, the Theologische 
Studien u. KritiJcen , Zeller's Theologische Jahrbitcher , and 
Hilgenf eld’s Zeitsehrift fur mssenschafiliche Theologie . 
Hifczig died at Heidelberg on January 22, 1875. As 
a Hebrew philologist he holds very high rank ; and as 
a constructive critic he is remarkable for the acuteness 
and sagacity shown in his combinations. His theories, 
however, are often carried out with a vigour and rigour 
quite unwarranted by the amount of evidence upon which 
they rest ; and his deficiency as a commentator in ideality 
and religious sympathy sometimes almost approaches the 
ludicrous. His lectures on Biblical theology ( Vorlesungen 
uber biblische Theologie u, Messimische Weissagungeii) have 
been recently published (1880), along with a portrait 
and biographical sketch by Kneucker. See also Kamp- 
hausen's article in Herzog and Plitt’s Realeneyldopcidie , 
vol. vi. 

HOACTZIN, or Hoatzin, a bird of tropical South 
America, thought by Buffon to be that indicated by 
Hernandez or Fernandez under these names, the Opisthoco - 
mm hoazin or 0. cristatus of modern ornithologists — a very 
curious and remarkable form, which has long exercised the 
ingenuity of classifiers. Placed by Buffon among his 
“ Eoccos ” (Ourassows), and then by P. L. S. Muller and 
Gmelin in the Linnsean genus Phasiamcs , some of its many 
peculiarities were recognized byllliger in 1811 as sufficient 
to establish it as a distinct genus, Opisthocomus ; but 
various positions were assigned to it by subsequent syste- 
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matic authors, whose views, not being based on any infor- 
mation respecting its internal structure, do not here require 
particular attention. L’ff erminier was the first to give any 
account of its anatomy (Qomptes Pendus, 1837, v. p, 433), 
and from his time our knowledge of it has been successively 
increased by Johannes Muller (Per. Mad. Wissemch. 
Berlin, 1841, p. 177), Deville (Rev. et Mag. de Zoologie , , 
1852, p. 217), Gervais (Castelnau, Bxped. Amerique du Bud, 
Zoologie, Anatomic, p. 68), Prof. Huxley (Proc. Zool. Society , 
1^86.8, p. 304), Mr Perrin (Trans. Zool. Society, ix. p. 353), 
and Garrod (Proc, Zool Society , 1879, p. 109). After 
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a minute description of the skeleton of Opi&fhwumvs, 
with the especial object of determining its nflimtios, Prof. 
Huxley declared that it u resembles the ordinary Gallina- 
ceous birds and Pigeons move than it does any others, a, ml 
that when it diverges from them it is either st/i generis or 
approaches the MusophagidwT lie. accordingly regarded 
it as the type and sole member of a group, named by him 
Eeteromorplm , which sprang from the great Carinate stem 
later than the TinaMomorphw , Turnmmorpfnv, or (‘ham 
driomorplm, but before the Peri stern mu rpha\ Plcmelo 
mo?plue, or Alectoromorpfav. This conclusion is substan- 
tially the same as that at which. Garrod subsequently arrived 
after closely examining and dissecting specimens preserved 
in spirit ; but the latter has gone further and endeavoured, 
to trace more particularly the descent of fids peculiar form 
and some others, remarking that the ancestor of O gist ho- 
comus must have left the parent stem very shortly be fort* 
the true Gallium first appeared, and at about the same time 
as the independent pedigree of the Oueulidti and Mmn 
phagidoe commenced — these two groups being, lie believed, 
very closely related, and 0 pisthomnm serving to fill the 
gap between them. 

It would be impossible here to state at length the fads 
on which these views are grounded, and equally impossible 
to give more than a very few details of the anatomy of 
this singular form. The first tiling that strikes the 
spectator of its skeleton is the extraordinary structure of 
the sternal apparatus, which is wholly unlike that of any 
other bird known. The keel is only developed on the 
posterior part of the sternum— the fore part; being, as it 
were, cut away, while the short furcula at its symphysis 
meets the manubrium, with which it is firmly consolidated 
by means of a prolonged and straight hypoclddimn, and 
anteriorly ossifies with the coracoids. Tins unique arrange- 
ment seems to be correlated with the enormously capacious 
crop, which rests upon the furcula and fore part of the 
sternum, and is also received in a cavity formed on the 
surface of each of the great pectoral muscles, Furthermore 
this crop is extremely muscular, so as more to resemble a 
gizzard, and consists of two portions divided by a. partial 
constriction, after a fashion of which no other example in- 
known among birds. 

The Hoactzin appears to bo about the size of n small 
Pheasant, but is really a much smaller bird, The beak is 
strong, curiously denticulated along the margin of the 
maxilla near the base, and is besot by diverging bristles* 
The eyes, placed in the middle of a patch of bare skin, arc 
furnished with bristly lashes, resembling those of Horn- 
bills and some few other birds. The head boars a long 
pendent crest of loose yellowish feathers. The body is 
olive-coloured, varied with, white above, ami beneath is of 
a dull bay. . The wings are short and rounded. The tail m 
long, and tipped with yellow* The legs arc long, the fool; 
stout, the tarsi reticulated, ami the toes seutellated ; the 
claws long and slightly curved. According to all who have 
observed the habits of this bird, it lives in bands on the 
lower trees and bushes bordering the streams ami lagoons, 
feeding on leaves and various wild fruits, especially, says 
Mr Bates (Naturalist on the River Amazons, i p, 120), on 
those of a species of Psidium, and it is also credited with 
eating those of an arum (Caladium arbnremms), which 
grows plentifully in its haunts, “ Its voice is a harsh, 
grating hiss/' continues the same traveller, and “ it makes 
the noise when alarmed, all the individuals sibilating an 
they fly heavily away from tree to tree, when disturbed by 
passing canoes/' ^ It exhales a very strong odour~whoro- 
fore it is known in British Guiana as the u Stink-bird ' — 
compared by Mr Bates to “ musk combined with wot hides/* 
and by Deville to that of a cow-house. The species is said 
to be polygamous* the nest is built on trees, of sticks 
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placed above one another, and softer materials atop. 
Therein the hen lays her eggs to the number of three or 
four, of a dull yellowish- white, somewhat profusely marked 
with reddish blotches and spots, so as to resemble those of 
some of the RallUhu ( Pmc . ZooL Society, 1867, pi xv. fig. 
7. p. 164). In the valley of the Amazon it is called the 
“ Gigano ” or Gipsy, and in no part of the country where 
it occurs does it seem to be regarded with much favour. 
Only otic species of the genus is known to have existed, for 
Mr Wallace's statement (■ Geogr . Distrib. Animals , i. p. 164) 
that remains of a second have been found in Brazilian 
caves seems to have originated in a mistake. (a. n.) 

HOADLY, Benjamin (1676-1761), the originator of 
the Bangorian controversy, was the second son of the Rev. 
Samuel lloaclly, and was born at Westerham, Kent, Novem- 
ber 14, 1676. After receiving his early education under 
the direction of his father, he entered Catherine Hall, Cam- 
bridge, where he graduated M.A. and was for two years 
tutor, after which he held for ten years the lectureship of 
St Mildred in the Poultry, and along with it for the last 
eight years the rectory of St Peter-le-Poer, London. Plis 
first appearance as a controversialist was against Mr Calamy 
in reference to conformity, and immediately after this he 
engaged in a more important dispute with Bishop Atterbury 
against the Anglican doctrine of nonresistance. His prin- 
cipal treatises on this subject were the Measures of Sub - 
mission to the Civil Magistrate and The Origin and 
Institution of Civil Government discussed ; and his part in 
the discussion was so much appreciated by the Commons 
that in 1709 they presented an address to the queen pray- 
ing her to u bestow some dignity in the church on Mr 
Hoadly for his eminent services both to church and state.” 
The queen returned a favourable answer, but the dignity 
was not conferred. In 1710 ho was presented by a private 
patron to the rectory of. Streatham in Surrey. In 1715 
lie was appointed chaplain, to the king, and the same year 
lie obtained the bishopric of Bangor. In 1 7 1 6 he published 
a Preservative against ike Principles and Practices of 
Pf onjurors m (Jkwreh and State , and in the following year 
preached before the king his famous sermon on the Kingdom 
of Christ , which was immediately published by royal com- 
mand. Those works were attacks on the divine authority 
of kings and of the clergy, but as the sermon dealt more 
specifically and distinctly with the power of the church, 
its publication caused an ecclesiastical ferment which in 
certain aspects has no parallel in religious history. It was 
at once resolved to proceed against him in convocation, 
but this was prevented by the king proroguing the assembly, 
a stop which had consequences of vital bearing on the 
history of tbo church, since from that period the great 
Anglican council ceased to transact business of a more 
than formal nature. The restrained sentiments of the coun- 
cil in regard to Hoadly found expression in a war of pamph- 
lets known as the Bangorian controversy, which, partly 
from a want of clearness in the statements of Hoadly, due 
perhaps both to his intellectual defects and to a cautious 
regard to ulterior consequences, partly from the disin- 
genuousness of his opponents and the confusion resulting 
from exasperated feelings, developed into an intricate and 
bewildering maze of side discussions in which the main 
issues , of the dispute were concealed almost beyond the 
possibility of discovery. But however vague and uncertain 
might be the meaning of Hoadly in regard to several of 
the important bearings of the questions around which he 
aroused discussion, he was explicit in denying the power of 
the church over the conscience, and its right to determine 
the condition of men in relation to the favour of God. 
To such an extent was the mind of the religious world 
exercised on the matters in dispute that in July 1717 as 
man y seventy-four pamphlets made their appearance ; 
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and at one period the crisis became so serious that the 
business of London was for some days virtually at a stand- 
still. Hoadly was translated in 1721 to the see of Here- 
ford, in 1723 to Salisbury, and ill 1734 to Winchester. 
He died at his palace at Chelsea, April 17, 1761. Though 
his writings possess no charm of style, and are not only 
devoid of originality, but characterized by great prolixity 
and dulness, they in their own day did important service 
to the cause of civil and religious liberty, and accidentally 
he was the occasion of a change in the practical authority 
of the church which had an influence of prime importance 
on its after history. He was an intimate friend of Dr 
Samuel Clarke, of whom he wrote a life. 

The works of Hoadly were collected and published by his son in 
3 vols., 1773. To the first volume was prefixed the article ‘ £ Hoadly,” 
from the supplement to the Ihographia BnUmnica, 

HOARE, Sir Richard Cobb (1758-1 838), Bart., English 
antiquary, eldest son of Sir Richard Hoare, the first baronet, 
an eminent banker, was born 9th December 1758. Having 
been accustomed in his youth to apply himself to business, 

I the diligent habits which he then acquired induced him 
i afterwards to relieve the tedium of his life by the study of 
topography and antiquities. In 1783 he married the eldest 
daughter of Lord Lyttelton, and on her death in 1785 he 
made a tour on the Continent, visiting France, Italy, and 
Switzerland. He succeeded to -the baronetcy on the death 
of his father in 1787, and in the following year he left 
England on a second Continental tour. The record of his 
travels was originally published by him in four volumes, 
and these were afterwards condensed into two, which 
appeared in 1810 under the title A Classical Tour through 
Italy and Sicily. Travelling on the Continent having been 
rendered insecure on account of the war with France, he 
next resolved to make a tour in Wales, taking Giraldus 
Cambrensis (de Barri) as his guide, and in 1808 he pub- 
lished a translation of Giraldus, with notes, illustrations, 
and a life of the author, in two splendid quarto volumes. 
In 1807 he visited Ireland; and he also published an ac- 
count of this excursion. His most important- contribution 
to antiquarian science was, however, his history of his native 
county, Wiltshire. In 1821 he completed in two volumes 
folio the History of Ancient Wiltshire , after which he com- 
menced the History of Modern Wiltshire , and confining his 
attention to South Wiltshire was able with the help of 
several coadjutors almost to finish the work before his death. 
The first part — the history of the hundred of Mere — ap- 
peared in 1822, and the last part in 1843. Hoare died at 
Stourhead, May 19, 1838, For a notice of him and a list 
of his works, many of which were printed privately, see 
the Gentleman's Magazine for July 1838. 

HOBART TOWN, sometimes wrongly Hobartown or 
Hobarton, the capital of Tasmania (named by its founder, 
Colonel Collins, on the 19th February 1804, in honour of 
Lord Hobart, then secretary of state for the colonies), is 
situated in the south of the island in 42° 53' 22" S. lat. 
and 147° 21' 20" E. long. It occupies a succession of bills 
along a sheltered bight on the western bank of the Derwent 
river, known as Sullivan’s Cove, about 17 miles from the 
ocean, and not far from, the base of Mount Wellington, an 
eminence whose summit, 4166 feet above the level of the 
sea, is covered witli snow during many months of the year. 
The city proper, forming nearly a square, and laid out in 
wide streets intersecting at right angles, has an area of 
1270 acres, and contains about 5000 houses, with a popula- 
tion estimated on the 1st of January 1879 at 23,000. Of 
the public squares the most extensive is the Queen’s Domain, 
and the most central the Franklin Square, with the bronze 
statue of the eminent Arctic explorer, who governed 
Tasmania from 5th January 1837 to 21st August 1843. 
Most of the public buildings (the houses of parliament, the' 
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town-hall, the supreme court, and the museum) are con- 
veniently adjacent to each other in Magda] en Street. The 
town-hall, erected about 1872 at a cost of <£12,000, contains 
a large reading-room and a suite of rooms for the free public 
library, which has upwards of 8000 volumes. The museum 
comprises a scientific library and apartments for the Royal 
Society of Tasmania. Besides the Anglican cathedral of 
St David's, founded in 1873, and the Roman Catholic 
cathedral of St Mary’s, the churches comprise a Congrega- 
tional memorial church, a Wesleyan “ Centenary” chapel, 
and others belonging to Baptists, Independents, and 
Quakers. There is also a synagogue, but the Jewish com- 
munity consists of only a few families. The charitable 
institutions of the town are maintained at the expense of 
the state. Among the remaining buildings may be men- 
tioned five banks, a theatre, the freemasons’ hall and the 
oddfellows’ hall. In the neighbourhood of the city is the 
official residence of the governor of Tasmania, an ornate 
castellated mansion ; the grounds of this adjoin the botanic 
gardens, which occupy an area of 21 acres. 

Hobart Town has been under municipal government since 1853, 
and was incorporated as a city in 1857. There are nine aldermen 
elected by the ratepayers, and one of them is appointed mayor. 
The annual value of rateable property exceeds £100, 000. An abun- 
dant supply of pure water is brought from the springs of Mount 
Wellington, and stored in a reservoir about a mile from the city, 
capable of holding 50,000,000 gallons. Among the industrial 
establishments are six breweries, a candle factory, a foundry, ten 
hat and cap factories, seven steam hour-mills, a pottery, twelve 
saw-mills, and a tin-smelting work. The commerce of tho town 
is steadily increasing. The securely sheltered harbour is capable^ of 
accommodating ships of the largest tonnage, and is provided with 
three patent slips of considerable size; not only is the port the head- 
quarters of the Tasmanian Steam Navigation Company, which trades 
with Melbourne, Sydney, and New Zealand, but a lino of colonial 
vessels communicates regularly with London. During the year 
1877 the total burthen of shipping inwards was 79,480 tons, of the 
shipping outwards 82,827 tons. The declared value of the imports 
at the Custom House was £664,439 (£255,344 from tho United 
Kingdom), and that of the exports £720,136 (£301,477 to the 
United Kingdom), £715,304 worth being produce of the colony. 
The customs collected during the year 1878 amounted to £118,306, 
being an increase of about £4000 on the previous year. According 
to the returns for 1877 the principal exports were tin ore (value 
£61,765), tin (£20,886), hark (2086 tons, £13,410), fruit (138,585 
bushels, £44,001), jam (3,742,341 ft, £100,069), hops (696,048 Tb } 
£36,457), sperm- oil (450 tons, £33,410), rabbit skins (58,781 dozen, 
£5072), timber, shingles, railings, &c. (£351,851), and wool 
(£299,514). Tho principal imports are sugar, tea, oil, tobacco, 
live stock, machinery, spirits and wine, boots and shoes, wearing 
apparel, ironmongery and cutlery, glass and china-ware, books and 
stationery, saddlery, manure, drugs, &c. The first newspaper was 
ublished in Hobart Town in 1810. There are now (1880) two 
allies, one weekly, and four monthlies. During the summer season 
the city is a favourite resort of Australian tourists attracted by the 
comparative coolness of the climate. The mean temperature for 
35 years was 55*41° Eahr,; and in the same period the barometer 
at a temperature of 32° has registered an average of 29 ‘82 inches. 

HOBBEMA, Metodeet ( c . 1638-1709), the greatest 
landscape painter of the Dutch school after Ruysdael, 
lived at Amsterdam in the second half of the 17th cen- 
tury. His merit has been but recently recognized, whence 
the obscurity iu which his life remains. Nothing is 
more disappointing than to find that in Hobbema's case 
chronology and signed pictures substantially contradict 
each other. According to the latter his practice lasted 
from 1650 to 1689; according to the former his birth 
occurred in 1638, Ms death as late as 1709. That 
no attempt has yet been made to reconcile these con- 
tradictions is strange. It is perfectly clear that if 
the masterpiece of the late Bredel collection, called A 
Wooded Stream, honestly bears the date of 1650, or The 
Cottages under Trees of the Ford collection the date of 
1652, the painter of these canvases cannot be Hobbema, 
whose birth took place in 1638, unless indeed we admit 
that Hobbema painted some of his finest works at the 
age of twelve or fourteen. No doubt, as regards signa- 


tures, there is much in Hobbema’s creations to excite 
suspicion. For a considerable period it was profitable to 
pass Hobbemas as Ruysdaels, and the name of the lesser 
master was probably erased from several of his productions. 
When Hobbema’s talent was recognized, tho contrary pro- 
cess was followed, and in this way tho name, and perhaps 
fictitious dates, reappeared by fraud. It is difficult to 
account for the discrepancies of pictures and chronology 
by any other cause. Yet this loaves unexplained why 
dates as well as names should have been forged. An 
experienced eye will note the differences which occur in 
Hobbema’s signatures in such well known examples as 
adorn the galleries of London and Rotterdam, or the 
Grosvenor and Van der Hoop collections. Tho dates can 
only be tested by chemical means. Meanwhile, we must 
be content to know that, if the question of dates could be 
brought into accordance with records and chronology, tho 
facts of Hobbema’s life would be as follows. Meynderl; 
ITobbema was married at tho ago of thirty to Eelfcye Vi nek 
of Gorcum, in the Oudokerk or old church at Amsterdam, 
on the 2d of November 1668. Witnesses to tho marriage 
were the bride’s brother Cornelius Vinek and Jacob 
Ruysdael. We might suppose from this that Hobbema 
and Ruysdael, the two great masters of landscape, were 
united at this time by ties of friendship, and accept the 
belief that the former was the pupil of tho latter. Yet 
even this is denied to us, since records tell us that them 
were two Jacob Ruysdaels, cousins and contemporaries, at 
Amsterdam in the middle of tho 17th century’ - one a frame- 
maker, the son of Solomon, tho other a painter, tho son 
of Tsaac Ruysdael. Of Hobbema’s marriage there came 
between 1668 and 1673 four children. In 1704 Eeltijo 
died, and was buried in tho pauper section of the Leyden 
cemetery at Amsterdam. Hobbema himself survived till 
December 1709, receiving burial on the 1 4th of that mouth 
in the pauper section of the Westorkork cemetery at 
Amsterdam. Husband and wife had lived during their 
lifetime in the Bozen gracht, at no groat distance from 
Rembrandt, who also dwelt there in his later and impov- 
erished clays. Rembrandt, Hals, Jacob Ruysdael, and 
Hobbema were in one respect alike. They all died iu 
misery, insufficiently rewarded perhaps for their toil, im- 
prudent perhaps in the use of the means derived from their 
labours. Posterity has recognized that Hobbema and 
Ruysdael together represent tho final development of land- 
scape art in Holland. Their stylo is so related that wo 
cannot suppose tho first to have boon unconnected with the 
, second. Still their works differ in certain ways, and their 
| character is generally so marked that we shall find little 
1 difficulty^ in distinguishing them, nor indeed shall we 
hesitate in ‘separating those of Hobbema from tho feebler 
productions of his imitators and predecessors— Isaac 
Ruysdael, Rontbouts, Do Vries, Dekfeer, Looten, Vcrboom, 
Du Bois, Yan Kessel, Van dor Hagen, oven Philip do 
Koningk. In tho exercise of Ms craft Hobbema was 
patient beyond all conception. It is doubtful whether any 
one ever so completely mastered as he did the still life of 
woods and hedges, or mills and pools. Nor can wo believe 
that he obtained this mastery otherwise than by constantly 
dwelling in the same neighbourhood, say in (Judders or 
on the Dutch Westphalian border, where day after day he 
might study the branching and foliage of trees and under- 
wood embowering cottages and mills, under every variety 
of light, in every shade of transparency, in all changes pro- 
duced by the seasons. Though his landscapes arc severely 
and moderately toned, generally in an olive key, and often 
attuned to a puritanical grey or russet, they surprise us, not 
only by the variety of their leafage, but by the finish of 
their detail as well as the boldness of their touch. With 
astonishing subtlety light is shown ponetratmg cloud, and 
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illuminating, sometimes transiently, sometimes steadily, 
different portions of the ground, shining through leaves 
upon other leaves, and multiplying in an endless way the 
transparency of the picture. If the chance be given him 
he mirrors all these things in the still pool near a cottage, 
the reaches of a sluggish river, or the swirl of the stream 
that feeds a busy mill. The same spot will furnish him 
with several pictures. One mill gives him repeated oppor- 
tunities of charming our eye ; and this wonderful artist, 
who is only second to Euysdael because he had not 
Euysdael’s versatility and did not extend his study equally 
to downs and rocky eminences, or torrents and estuaries — 
this is the man who lived penuriously, died poor, and left 
no trace in the artistic annals of his country ! It has been 
said that Hobbema did not paint his own figures, but 
transferred that duty to Adrian van de Yelde, Lingelbach, 
Barendt Gael, and Abraham Storck. As to this much is 
conjecture. 

The best of Hobbema’s dated pictures are those of the years 1663 
to 1667. Of the former, several in the galleries of Brussels and St 
Petersburg, and one in the Holford collection, are celebrated. 
Another was shown as the property of Lord Hatherton at Man- 
chester. Of 1665 line specimens are in the Grosvenor gallery and 
the collection of Sir It. Wallace. Of seven pieces in the National 
Gallery, including the Avenue at Middelliarnis, which some assign 
to 1CS9, two are dated 1667. A sample of the last of these years is 
also in the Fitz william museum at Cambridge. The value of Hob- 
bema’s pictures may he gathered from this that the Watermill 
bought from the Schneider collection in 1876 for the Antwerp 
museum cost 100,000 francs (£4000), whilst a smaller landscape 
in the Hodslien sale at Amsterdam was knocked down to Sir 11. 
Wallace for 49,500 florins, or £4300. The Brussels gallery also 
bought a Hobbema in 1874 for 60,000 francs. Amongst the master- 
pieces in private hands in England may he noticed two land- 
scapes in Buckingham palace, one belonging to Lord Ovorstone, 
two to the Earl of Ellesmere, and one to Mr Walter of Bearwood. 
On the Continent wo register a Wood in the Berlin gallery, a Forest 
belonging to the duchess of Sagan in Paris, and a Glade in the 
Louvre. There are other fine Hobbemas in the Arenberg gallery at 
Brussels and the Belvedere at Vienna. (J. A. C.) 

HOBBES, Thomas (1588-1679), was bom at Westport, 
adjoining (now forming part of) Malmesbury, in North 
Wilts, on Good Friday, the 5th of April 1588, — brought 
prematurely into the world through his mother’s fright at 
the rumours of the coming Spanish Armada. His father 
was vicar of Charlton and Westport, an illiterate and 
choleric man, who is said to have got into trouble later on 
by quarrelling with a rival at the church door, and been 
forced to decamp, leaving his three children (of whom 
Thomas was second) to the charitable care of an elder 
brother, a flourishing glover in Malmesbury. Hobbes was 
put to school at Westport church at the age of four, passed 
to the Malmesbury school at eight, and was taught again in 
Westport later, at a private school kept by a young man 
named Eobert Latimer, fresh from Oxford and “a good 
Grecian.” He had begun Latin and Greek early, and 
under Latimer made such progress as to be able to translate 
the Medea of Euripides into Latin iambic verse before 
he was fourteen. About the age of fifteen he was sent 
to Oxford by his uncle and entered at Magdalen Hall, which 
had just been put on an independent footing, after being 
first a grammar school in connexion with the great founda- 
tion of Magdalen College and then governed as a hall by 
one of the college fellows. While Hobbes was there as a 
student the first principal of Magdalen Hall, Dr John 
Hussee, gave way to a second, Dr John Wilkinson, who is 
noted as having ruled strongly in the interest of the 
Calvinistic party in the university; and this fact, with 
other circumstances in the Oxford life of the time, makes it 
not improbable that the destined foe of the Puritan Devolu- 
tion was thus early led to mark the aggressive Puritan 
spirit. For the rest, Oxford did no more to train Hobbes’s 
mind for his future philosophical work than the decayed 
scholastic regimen of the universities in that age was able 
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to do for any other of the active spirits that then began in 
different countries to open the modern era of thought and 
inquiry. We have from himself a lively record of his 
experience and pursuits as a student ( Vit. carm. exp., p. 
Ixxxv.), 1 -which, though penned in extreme old age, may be 
taken as sufficiently trustworthy. In this he tells how he 
was set to learn “ Barbara, Celarent,” but, when he had 
slowly taken in the doctrine of figures and moods, he put it 
aside and would prove things only in his own way ; how he 
then heard about bodies as consisting of matter and form, as 
throwing off species of themselves for perception, and as 
moved by sympathies and antipathies, with much else of a 
like sort, all beyond his comprehension; and how he therefore 
turned to things more congenial, took up his old books 
again, fed his mind on maps and charts of earth and sky, 
traced the sun in his path, followed Drake and Cavendish 
girdling the main, and gazed with delight upon pictured 
haunts of men and wonders of unknown lands. Very 
characteristic in this account is the interest in men and 
things, and the disposition to cut through questions in the 
schools after a trenchant fashion of his own. We may also 
believe that he was little attracted by the scholastic learning, 
ancl only should err if we took his words as evidence of a 
precocious insight into its weakness. The truth probably 
is that, finding himself left at Oxford very much to his 
own devices, he took no particular interest in studies which 
there was no risk in neglecting, and thought as little of 
rejecting as of accepting the traditional doctrines. He adds 
that he took his degree at the proper time ; but in fact, 
upon any computation and from whatever cause, he re- 
mained at Magdalen Hall five, instead of the required four, 
years, not being admitted as bachelor till February 5, 1008. 

In the same year, shortly after leaving the univer- 
sity, Hobbes was recommended by Wilkinson as tutor 
to the son of William Cavendish, baron of Hardwick, 
and thus began a connexion with a great and powerful 
family that ended only with his life. Twice it was loosened — 
once, for a short time, after twenty years, and again, for a 
longer period, [during the Civil War — but it never was broken, 
and during more than fifty years, to the credit alike of him 
and his patrons, it was of the closest character. William 
Cavendish, second son of the famous “ Bess of Hardwick ” 
by the second of her four marriages, had just by the favour 
of King James obtained his barony, before being advanced, 
a few years later, to the earldom of Devonshire. His son, 
the heir to a name thus rising as well as to a great fortune, 
was hardly younger than Hobbes, and was indeed already 
married, a few months before, at the instance of the king, who 
made up the match, to the only daughter of the Scottish 
Lord Bruce of Kinloss, though by reason of the bride’s age, 
which was only twelve years, the pair had no establish- 
ment for some time to come. In the circumstances 
Hobbes was companion rather than tutor (before becoming 
secretary) to young Cavendish ; and, growing soon greatly 
attached to each other, they were sent abroad together on 
the grand tour in 1610. How long they were gone upon 
this journey, which lay through France, Germany, and 
Italy, is not known : but it was long enough to give 

1 There are three accounts of Hobbes’s life, first published together 
in 1681, two years after his death, by R, B. (Richard Blackburne, a 
friend of Hobbes’s admirer, John Aubrey), and reprinted, with com- 
plimentary verses by Cowley and others, at the beginning of Sir W. 
Molesworth’s collection of the Latin Works : — (1 )T. JL Malmcsb. Vita 
(pp. xiii.-xxi.), written by Hobbes himself, or (as also reported) 
by T. Rymer, at his dictation ; (2) Vitrn IIobbicmcG Auctarium 
(pp. xxii.-lxxx.), turned into Latin from Aubrey’s English; (3) 
T. 11. Mahnesb. Vita carmine expresses (pp. lxxxi.-xcix.), written 
by Hobbes at the age of eighty-four (first published by itself in 
1680). The Life of Mr T. IT, of Malmesburie, printed among 
the Lines of Eminent Men , in 1813, from Aubrey’s papers in the 
Bodleian, &c. (vol. ii. pt, ii. pp. 593-637), contains some interesting 
particulars not found in the Auctarium, 
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Hobbes the opportunity of acquiring a moderate knowledge 
of French and Italian; and he did not return without 
having received a distinct mental impulse that had a lasting 
effect on his life. The real intellectual activity of that 
time (still more than five and twenty years before the 
definite inauguration of modern philosophy by Descartes’s 
Discourse on Method in 1637) was in the newly enlarged if 
not newly opened domain of physical science ; and Hobbes 
was little prepared by his juvenile training to understand 
the achievements of Galileo and Kepler, if he heard any- 
thing of them. But he had had a little modicum, of 
scholastic philosophy retailed to him at Oxford ; and now, 
wherever he went, he could hear nothing but words of scorn 
poured upon all such learning. ITow it had come to pass 
that the scholastic way of thinking, once so dominant, was 
thus discredited at the hands alike of revolutionary thinkers 
such as Bruno, of scientific workers like Galileo, and of 
men of the world like Montaigne, he could not know. 
Accordingly, it seems that at first he was more dismayed to 
find that the only knowledge to which he could pretend 
was laughed at by people whom he did not understand, 
than pleased to be furnished with such an excuse for his 
own youthful indifference to its value. It was not long, 
however, before he yielded to the stream. He was not yet 
able to strike out a new line of thought, and so (like 
Descartes) rise above the misconceptions mingled with the 
general aversion from scholasticism, ‘amounting to a neglect 
of all philosophy. He had but sufficient force of mind to 
wish to be seen, like others, at work upon something else. 
The line he should take could hardly be doubtful; he had 
nothing to fall back upon except his Latin and Greek. He 
was no longer so familiar with them, but it was still open 
to him to become a scholar ; nor in the age of Scaliger and 
Casaubon was there any lack of ambition in making 
classical study the occupation of a life. The resolution 
was made when he returned home, if not earlier, and made 
in a determined spirit ; but when after many years’ labour 
he had made himself a scholar, his true work was still to lie 
all before him. 

Hobbes’s period of scholarly acquirement lasted till 
1628, and had as its immediate outcome a translation of 
Thucydides. In Derbyshire or in London, with his young 
master, he had abundant leisure and easy access to books, 
and he went carefully through the classical poets and his- 
torians, reading critically with the help of commentators, 
and at the same time bent on acquiring (as if for future 
use) a good Latin style, clear and easy to read, because 
fitting words to thoughts. Among all the ancient writers 
Thucydides attracted him most, and he seems to have set 
himself early to the work of translation, wishing others to 
share in the pleasure and instruction he derived from his 
favourite’s pages. But when he had finished his work he 
kept it lying by him for yeans, being no longer so sure of 
finding appreciative readers ; and when he did send it forth 
at last, in 1628, he was fain to be content with “ the few 
and better sort.” 1 That he was finally determined to pub- 


1 The translation, under the title Might Boohs of the Peloponnesian 

War, written by Thucydides the son of Ohms , interpreted with faith 
and diligence immediately out of the Greek by Thomas Hobbes, secre- 
tary to the late Marl of Devonshire, appeared in 1628 (given also as 
1629), after the death of the earl, to whom touching reference is made 
in the dedication. It reappeared in 1634, with the date of the dedi- 
cation altered, as if then newly written. Though Hohhes claims to 
have performed his work £c with much more diligence than elegance,” 
his version is remarkable as a piece of English writing, hut is Tby no 
means accurate. It fills vols. viii. and ix. in Molesworth’s collection 
(11 vols., including index vol) of Hobbes's Mngtish Works (London, 
Bohn, 1839—45), The volumes of this collection will here be cited as 
M* W, Molesworth’s collection of the Latin Opera PMlosophica (5 
vols., 1839-45) will he cited as L. W. The five hundred and odd 
Latin hexameters under the title De Mirabilibus Pecci (L. TV., v, 
323-40), giving an account of a short excursion from Chats worth to 
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lication by the political trouble# of the your 1628 may be 
regarded as certain, not only from his own express declara- 
tion at a later time (Vit. mm. e,r/>.), but also from unmis 
takable hints in the account of the Ido and work ot his 
author prefixed to the translation on its appearance. 162S 
was the year of the Petition oi Right, extorted by this 
popular leaders from a reluctant king in this third parlia- 
ment lie had tried within three years of his accession ; and, 
in view of Hobbes’s later activity, it is very significant that 
just then he should come forward, at the mature age of 
forty, with his version of the impressive si my of the 
Athenian democracy as the first production of liis pen. 
Nothing else is known of his doings before 1628, except; 
that through his connexion with young Cavendish, who 
from about the year 1619 became an important social and 
political figure, he had relations with literary men of note 
like Ben Jonson, and also with the two philosophical 
thinkers who before himself rendered the English name 
illustrious in the 17th century — Bacon and Lord Herbert of 
Ckerbury. If he never had any sympathy with Herbert’s 
mtuitionalist principles in philosopliy, he was no loss eager, 
as he afterwards showed, than Herbert to rationalize in 
matters of religious doctrine, so that he may with the same 
reason bo called the second of the English deists us Herbert 
has been called the first. With Bacon there is evidence of 
his having been so intimate (Aubrey’s Ltms, pp. 222, 602) 
that it is not surprising that some writers have been betrayed 
into describing him as the disciple and follower of the great 
Instaurator. The facts as recorded, however,— that he used 
sometimes to walk with Bacon at Gorharubury, and would 
jot down with exceptional intelligence the eager thinker’s 
sudden “notions,” also that ho was employed to make the 
Latin version of some of the Msmys^ -prove nothing of the 
sort, when weighed against his own disregard of all Bacon’s 
most characteristic principles, and the other evidence that 
the impulse to independent philosophical thinking came, to 
him not from Bacon, and not till some time after Bacon’s 
death in 162 6. 2 

So far as wo have any positive evidence, if warn 
not before the year 1629 that Hobbes first entered 
on the path of philosophical inquiry ; and meanwhile a 
great change had been wrought in his outer life, ills 
friend and master, after only about two years’ tenure of 
the earldom, fell a sudden victim to the plague in dune 
1C28; and the affairs of the Devonshire family having 
become greatly disordered by lavish expenditure, the 
widowed countess was left with the task of righting 
them in the boyhood of the third earl. Hobbes went on 
for a time living in the household ; but his services were 
no longer in demand as boforo, and, remaining inconsolable 
under his personal bereavement, ho sought distraction, in 
1629, in another engagement which took him abroad as 
tutor to the son of Sir Gervaso Clifton, of an old Notts 
family. This, his second, sojourn abroad appears to have 
been spent chiefly in Paris, and the one important fact 
recorded of it is that he then first began to look into Euclid* 
Sojourn and engagement came to an end together in 163 J, 
when he was recalled to train the young carl of .Devonshire, 
now thirteen years old, as ho never had had an opportunity 
of training the b oy’s father. In the course of the next 

view the seven wonders of the Derbyshire Peak, were written before 
1628 (in 1626 or 1627), though not published till 163(1 A later 
edition, in 1678, included an English version by another ImiuL 
2 Hobbes, in minor works dealing with physical questions (L IT., 
iv. p. 316; M. W«, vii. p. 112), makes two incidental references to 
Bacon’s writings, but never mentions Bacon as ho mentions Uulileo, 
Kepler, Harvey, and others (De Corpore , op. dad.), among the lights 
of the century. The word “ Induction,” which occurs in only three or 
four passages throughout all his works (and these again minor ouch), 
is never used by him with the faintest rominiscenco of the import 
assigned to it by Bacon ; and, as will be seen, he had mthing but 
scorn for experimental work in physics. 
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seven years Hobbes took Ills young pupil over rhetoric, 1 
logic, astronomy, and tlie principles of law, with other sub- 
jects. Most probably their life for the first three years 
was in Derbyshire, till they went abroad in the middle of 
1031- They remained away till the spring of 1G37, and 
Hobbes went over much the same ground as in his first 
journey, but now in a very different frame of mind. His 
head was now full of the thought of motion in nature, and 
whenever he could meet with the philosophical speculators 
or scientific workers who were then with a new-born ardour 
seeking for a clue to the secret of the physical world, none 
so forward to consort with them as ho. He was still in 
time to pay his respects to the aged Galileo, for whom he 
conceived and ever retained the warmest admiration ; and 
on the way homewards he spent no less than eight months 
in daily converse with the members of a busy scientific 
circle in Paris, held together by the genial influence of the 
Pore Mersenne. From that time (the winter of 1636-7) 
he too, as he tells us, was numbered among philosophers. 

It is not impossible to trace a little more exactly the steps by 
which Hobbes readied this consummation when he was just touch- 
ing his fiftieth year. There can he no doubt, it seems, that liis 
introduction to Euclid took place in 1629, ami according to Aubrey, 
who tells the story with a quaint dramatic vigour (Lives, p. 604), 
the introduction was quite accidental. Euclid’s manner of proof 
was as a revelation to him, and it became the model for his own 
way of thinking upon all subjects ever after ; nor was he content 
till he too could be seen at work solving questions of geometry with 
as much confidence as if he had been, like Descartes, an accom- 
plished mathematician from liis boyhood. It is less easy to deter- 
mine. when lie awoke to an interest in the physical doctrine of 
motion. The story told by himself (Vit. f p. xx.) is that, being 
struck one day m a company of learned men by the question, What 
is sense ? which some one asked and nobody could answer, he fell to 
thinking often on the subject, till it suddenly occurred to him that 
if bodies and their internal parts were at rest, or were always in the 
same state of motion, there could be no distinction of anything, 
ami consequently no souse ; the cause of all tilings must, therefore, 
ho presumed, he sought in diversity of movements, and starting 
from this principle lie was driven to geometry for insight into the 
ground and modes of motion. Unfortunately no date or place is 
given ; hut if it may he supposed that he must already have known 
something of geometry to understand its bearing on the study of 
motion, the scene or at least the conclusion to winch it led should 
be referred to some time after his casual introduction to Euclid. It 
is even suggested m one or two of the biographical narratives that 
the new mental advance was not made till the time of the third 
journey. Nothing is said, however, which should exclude another 
account, that on the third journey he began to study the doctrine 
of motion more seriously, being interested in it before ; and as he 
claims more than once (L. IP, v. p. 303 ; R JK, vii. p. 468) to 
have explained light and sound by a mechanical hypothesis a$ far 
hack as 1630, the company-scene (which is more likely to have 
occurred abroad than in England) and the sudden inspiration may 
perhaps more safely be assigned to the time of the second journey. 
But it was not till the third journey that the new interest became 
an overpowering passion, and tlie “ philosopher” was on his way 
homo before he had advanced so far as to conceive the scheme of a 
system of thought to the elaboration of which his life should hence- 
forth he devoted. 

Hobbes was able to carry out liis plan in some twenty years or 
more from the time of its conception, but the execution was so 
broken in upon by the dire political events that happened from the 
year 1637, and became so complicated with other labours, that its 
stages can hardly be followed without some previous understand- 
ing of the relations of the parts of the scheme, as there is reason 
to’ believe they were sketched out from the beginning. And 
there is the more need for some preliminary statement because at 
least one of the parts — the doctrine of Man— is far more effectively 
wrought out in other works than in the treatise JDe Ilomine , which 
professes to contain the formal exposition of it. Hobbes’s notion 
was that the whole body of philosophical truth should he disposed 
in three sections, dealing progressively with Body, Man, and State 
or Society. An anxious political observer before he became a 
philosopher, he was supremely interested in the problem of eon- 

1 The free English abstract of Aristotle’s Rhetoric , published in 

1081, after Hobbes’s death, as The Whole Art of Rhetoric [E. W., vi, 
pp. 423-01 0), corresponds with a Latin version dictated to his young 
pupil. Among Hobbes's papers preserved at Hardwick, where he 
died, there remains the hoy’s dictation-book, interspersed with head- 
ings, examples, &e., in Hobbes’s hand. 
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duct ; but the philosopher could not be satisfied till the foundations 
of settled social life were based deep in the constitution of human 
nature ; and his new philosophical insight revealed xo him tlie need 
and the possibility of interpreting the facts of human nature by 
what had begun to be laiown of physical nature generally. He 
would therefore first work out, in a separate treatise De Corpora, a 
systematic doctrine of Body, showing how physical phenomena 
were universally explicable in terms of motion, as motion or 
mechanical action w T as now (through Galileo and others) understood, 
—the theory of motion being applied in the light of mathematical 
science, after quantity, the subject-matter of mathematics, had been 
duly considered in its place among the fundamental conceptions of 
philosophy, and a clear indication had been given, at first starting, 
of the logical ground and method of all philosophical inquiry. He 
would then single out Man from the lealm of nature, and, in a 
treatise. Do Ilomine show what specific bodily motions were in- 
volved in the production of the peculiar phenomena of sensation and 
knowledge, as also of the affections and passions thence resulting, 
whereby man came into relation with man. Finally he would con- 
sider, in a crowning treatise Do Civc, how men, being naturally 
rivals or foes, were moved to enter into tlie better relation of 
Society, and demonstrate how this grand and beneficent product of 
human wit must be regulated if men were not to fall back into 
brutislmess and misery. Such, in briefest summary, was tlie scheme 
conceived, at a time of new intellectual expansion, v ith reference 
to a threatening movement of social upheaval. Me are now to see 
how it fared in the execution. 

Hobbes came home, in 1637, to a country seething with 
discontent. The reign of “ Thorough ” was collapsing, and 
the forces pent up since 1629 were soon to rend the fabric 
of the English state to pieces. In February Hampden’s 
case began to be tried; in July broke out the Edinburgh 
riot over Laud’s prayer-book ; next year was formed the 
Solemn League and Covenant ; the year after the rebel 
Scots had the king at tlieir mercy in the open field ; and 
finally, in the spring of 1640, with a new prospect of war, 
Charles had no resource left but once more, after eleven 
years of personal rule, to call a parliament. Such a rush 
of events was but too likely to overpower Hobbes’s resolu- 
tion to work up to social problems from abstract questions 
of body and space and motion, and there is clear evidence 
that lie was soon distracted from the orderly execution of 
his philosophic plan. The Short Parliament, as he tells us 
himself at a later time (K TK, iv, p. 414), was not dis- 
solved, in three weeks from the time of its meeting, before 
he had ready “ a little treatise in English,” in which he 
sought to prove that the points of the royal prerogative 
which the members were determined to dispute before 
granting supplies, “ were inseparably annexed to the sove- 
reignty which they did not then deny to be in the king.” 
Now it can bo proved that at this time he had written 
not only his Human Nature but also his De Corpore Poli- 
tico , the two treatises, though published separately ten years 
later, having been composed as parts of one work ; 2 and 
there cannot be the least question that together they make 
“the little treatise” just mentioned. We are therefore 
to understand, first, that he wrote the earliest draft of his 
political theory some years before the outbreak of the Civil 
War, and, secondly, that this earliest draft was not written 
till, in accordance with his philosophical conception, he 
had established the grounds of polity in human nature. 
The first point is to be noted, because it 1ms often been 
supposed that Hobbes’s political doctrine took its peculiar 
complexion from his revulsion against the state of anarchy 
before his eyes, as he wrote during the progress of the 
Civil War. The second point must be maintained against 
his own implied, if not express, statement some years 
later, when publishing bis De Give ( L . IF., ii. p. 151), 
that he wrote this third part of his system before he had 

2 Among tbe Hardwick papers there is preserved a MS. copy of the 
work, under the title Elementes of Law Naturall and Politique , with 
the dedication to the earl of Newcastle, written in Hobbes’s own hand, 
and dated May 9, 1640. This dedication was prefixed to the first 
thirteen chapters of the work when printed by themselves, under the 
title Human Nature , in 1650. 

XII. — * 
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been able to set down any finished representation of the 
fundamental doctrines which it presupposed. If his philo- 
sophical plans were disordered and the doctrine of Body 
was still in the air, he had, in the beginning of 1640, 
written out his doctrine of Man at least, with almost as 
much elaboration as it ever received from him. 

When, in six months more, the Long Parliament suc- 
ceeded to the Short, and set to work at once by sending 
Laud and Strafford to the Tower, Hobbes, who had become, 
or thought he had become, a marked man by the circula- 
tion of his treatise (of which, tf£ though not printed, many 
gentlemen had copies ” ), instantly took fright and hasted 
away to Paris. He was now for the fourth and last time 
abroad, and did not see England again for eleven years. 
Apparently he remained the greater part of the time in or 
about Paris, though he can be traced to Rouen in 1646. 
In Paris he was welcomed back into the old scientific coterie 
about Mersenne, and forthwith had the task assigned him 
of criticizing the Meditations of Descartes, which had been 
sent from Holland, before publication, to Mersenne with 
the author’s request for criticism from the most different 
points of view. Hobbes was soon ready with the remarks 
that were printed as “ Third ” among the six (later 
seven) sets of “ Objections ” appended, with “Replies” 
from Descartes, to the Meditations , when published shortly 
afterwards in 1641 (reprinted in L. TF, v. pp. 249-74). 
About the same time also Mersenne sent to Descartes, as if 
they came from a friend in England, another set of objec- 
tions which ITobbes had to offer on various points in the 
scientific treatises, especially the Dioptrics , appended by 
Descartes to his Discourse on Method in 1637 \ to which 
Descartes replied without suspecting the common author- 
ship of the two sets. The result in both cases w r as to keep 
the two thinkers apart rather than bring them together. 
Hobbes was more eager to bring forward his ow r n philoso- 
phical and physical ideas, over which he had now been 
brooding for ten years, than careful to enter into the full 
meaning of another’s thought ; and Descartes was by 
nature too jealous, and had become too confident in his 
hard-won conclusions, to be able to bear with this kind of 
criticism. He was very curt in his replies to Hobbes’s philo- 
sophical objections, and after a little impatiently broke 
off all correspondence on the physical questions, writing 
privately to Mersenne (who had continued to act as inter- 
mediary) that he had grave doubts of the Englishman’s 
good faith in drawing him into controversy ( L . IF., v. pp. 
277-307). < 

Meanwhile Hobbes, however eager lie might be to keep 
himself abreast of the general philosophical movement of 
the time, had his thoughts too full of the political theory 
which the rush of events in the last years had ripened 
within him, to be able to settle, even in Paris, to the 
orderly composition of his systematic works. Though 
connected in his own mind with his view of human nature 
and of nature generally, the political theory, as he always 
declared, could stand by itself. Also, while he may have 
hoped at this time to he able to add much (though he never 
did add much) to the first popular sketch of his doctrine 
of Man contained in the unpublished “ little treatise,” he 
might extend, but could hardly otherwise modify, the sketch 
he had there given of his carefully articulated theory of 
Body Politic.^ Possibly, indeed, before that sketch was 
written early in 1640, he may, under pressure of the politi- 
cal excitement^ have advanced no small way in the actual 
composition of the treatise De Give , the third section of his 
projected system. In any case, it was upon’ this section, 
before the others, that he set to work as soon as lie was 
fixed in Paris ; and before the end of 1641 the book, as 
we know from the date of the dedication (November 1), 
was finished. He determined, however, though it was 
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forthwith printed in the course of the year 1642, not to 
commit himself to formal publication, but was content to 
circulate a limited number of copies privately; 1 and when 
he found his work received with great applause by his 
friends (it was praised even by Descartes), hi* seems to have 
taken this recognition of his philosophical achievement as 
but a reason the more for deferring publication till the 
earlier works of the system were completed. Accordingly, 
for the next three or four years, he remained steadily at. 
work, and nothing appeared from him in public except a 
short treatise on optics ( Traetutus Opticus^ L. 1)'., v. pp. 
217-248) included in the collection of scientific tracts pub- 
lished by Mersenne under the title Vwjitata Pht/sieo» 
Mathematica in 1644, and a highly compressed .statement 
of his psychological application of the doctrine of motion 
( L . IF., v. pp. 309-318), incorporated with Morsennes 
Ballistic a, published in the same year. Thus or otherwise 
he had become sufficiently known by 10 15 to be chosen, 
with Descartes, Roberval, and others, a referee in a once 
famous controversy between Pell, an English mathematician 
in Amsterdam, and the Dane Longomontamis, over that 
problem of the quadrature of the circle which was seen 
later on to have such a fatal charm for himself. But 
though about this time Lo had got ready all or most of 
the materials for his fundamental work on Body, not even 
now was he able to make way with its composition. New 
distractions came to tear him away from the orderly exe- 
cution of the fundamental part of his scheme, and when 
he returned to it after a number of years, ho returned a 
different man. 

The Civil War had broken out in the middle of 1042, 
and, after a period of varying fortunes on either side, the 
royalist cause began to decline from the time of the defeat 
of the marquis of Newcastle at Mansion Moor, in the middle 
of 1644. Then commenced an exodus of the lung's friends. 
Newcastle himself, a cousin of Hobbes's dead master and 
the patron to whom ho dedicated the u little treatise ” of 
1640, found his way to Paris, and was followed, especially 
after the decisive defeat at Naseby in dune KHb, by an 
ever increasing stream of fugitives, many of whom were 
known to Hobbes from former days, The sight of these 
exiles, from whom he learned all the details of the fierce 
work that had been going on in England while he was 
quietly busy with his studies in Paris, made the political 
interest once more predominant in Hobbes, and before long 
the revived feeling issued in the formation of a new and 
important design. It first showed itself in the publication 
of the De Give , of which the fame, but only the fume, hud 
extended beyond the inner circle of friends and critics 
who had copies of the original impression, Hobbes now 
entrusted it, early in 1646, to his admirer, the Frenchman 
Sorbifcre, by whom it was seen through the Elzevir press at 
Amsterdam in 1647,— having previously inserted a number 
of notes in reply to objections, and also a striking 
preface, in the course of which he explained its relation to 
the other parts of the system not yet forthcoming, mid the 
(political) occasion of its having been composed ami being 
now published before them, 2 So hopeless, meanwhile, 
was he growing of being able to return home that, later on 
in the year, he was on the point of leaving Paris to take 


1 The book, of which the copies are rare (one in Dr Williumh’s 
library in London), was printed in quarto nizo (Paris, 1042), with 
a pictorial title-page (not afterwards reproduced) of scenes uml' figures 
illustrating its three divisions, “Libcrtas,” ** Jmpmmn,” “Keligio,” 
The title Mementorum Philosophic# Scctio Terlut, De dive, expresses 
its relation to the unwritten sections, which also comes out in one or 
two back-references in the text. 

3 L, IF., ii. pp. 133-134. In this ftort public edition (1 2mo), the title 
was changed to Elemnta Philosophica de Cm, the references in the 
text to the previous sections being omitted. The date of the dedi- 
cation to the young earl of Devonshire was altered from 1041 to 1046. 
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up his abode in the south with a French friend, 1 when he 
was induced to remain as mathematical instructor to the 
young prince of Wales, who had come over from Jersey 
about the month of J uly. Thus thrown more than ever 
into the company of the exiled royalists, it was then, if 
not earlier, that ho conceived his new design of bringing 
all his powers of thought and expression to bear upon the 
production of an English book that should set forth his 
whole theory of civil government in relation to the stupen- 
dous political crisis resulting from the war. The De Cive , 
presently to be published, was written in Latin for the 
learned, and gave the political theory without its foundation 
in human nature. The unpublished treatise of 1640 con- 
tained all or nearly all that he had to tell concerning human 
nature, but was written before the terrible events of the 
last years had disclosed how men might still be urged by 
their anti-social passions hack into the abyss of anarchy. 
There was need of an exposition at once comprehensive, in- 
cisive, and popular. The State, it now seemed to Hobbes, 
might be regarded as a great artificial man or monster 
(Leviathan), composed of men, with a life that might be 
traced from its generation through human reason under pres- 
sure of human needs to its dissolution through civil strife 
proceeding from human passions. This, we may suppose, 
was the presiding conception from the first, but the design 
may have beon variously modified in the three or four years 
of its execution. Before the end, in 1650-1, it is plain 
that he wrote in direct reference to the greatly changed 
aspect of affairs in England. The king being no more, and 
the royalist cause appearing to be hopelessly lost, he did 
not scruple, in closing the work with a general “ Review 
and Conclusion/’ to raise the question of the subject’s right 
to change allegiance when a former sovereign’s pow r er to 
protect was irrecoverably gone. Also he took advantage 
of the lax rule of the Commonwealth to indulge much more 
freely than he might have otherwise dared in rationalistic 
criticism of religious doctrines ; while, amid the turmoil of 
sects, he could the more forcibly urge that the preservation 
of social order, when again firmly restored, must depend 
on the assumption by the civil power of the right to wield 
all sanctions, supernatural as well as natural, against the 
pretensions of any clergy, Catholic, Anglican, or Presby- 
terian, to the exercise of an imperiwn in imperio. We 
know the Leviathan only as it finally emerged from 
Hobbes’s pen. During the years of its composition he re- 
mained in or near Paris, at first in attendance on his royal 
pupil, with whom ho became a great favourite. The engage- 
ment must in any case have come to an end in the year 
1648, when the prince removed to Holland, but it was pro- 
bably broken off earlier by an illness that overtook Hobbes 
in 1647 and disabled him for six months. On recovering 
from this illness, which nearly proved fatal, he resumed his 
literary task, and carried it steadily forward to completion 
by the year 1650, having also within the same time trans- 
lated into English, with characteristic force of expression, 
his Latin treatise. Otherwise the only thing known (from 
one or two letters) of his life in those years is that from 
the year 1 648 he had begun to think of returning home ; he 
was then sixty, and might well be weary of exile. When 
1650 came, as if to prepare the way for the reception of 
his magnum opus , ho allowed the publication of his earliest 
treatise, divided into two separate small volumes (Human 
Nature , or the Fundamental Elements of Policy, E. W., iv. 
pp. 1-76, and De Corpore Politico , or the Elements of Law, 


1 Described as “nobilis Languedociaxms ” in Vit. ; doubtless the 

same with the c * Dorainus Verduaius, nobilis Aquitanus,” to whom was 

dedicated the Exam, ct Emend* Math Ilod > (A TF.,iv.) in 1660. 
Du Verdus was one of Hobbes’s profonndest admirers and most fre- 

quent correspondents in later years ; there are many of liis letters 

among Hobbes’s papers at Hardwick, 
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Moral and Politic, pp. 77-22B). 2 In 1651 3 he published 
his translation of the De Cive under the title of Philosophical 
Rudiments concerning Government and Society (E. IV., iL), 
Meanwhile the printing of the greater work was proceeding, 
and finally it appeared about the middle of the same year, 
1651, under the title of Leviathan , or the Matter, Form, 
and Power of a Commonwealth, Ecclesiastical and Civil 
(E. W hi), with a quaint frontispiece in which, from behind 
hills overlooking a fair landscape of town and country, there 
towered the body (above the waist) of a crowned giant, 
made up of tiny figures of human beings and bearing sword 
and crozier in the two hands. It appeared, and soon its 
author was more lauded and decried than any other thinker 
of his time ; but the first effect of its publication was to 
sever his connexion with the exiled royalist party, and to 
throw him for protection on the revolutionary Government. 
No sooner did copies of the book reach Paris than he found 
himself shunned by his former associates, and though he 
was himself so little conscious of disloyalty that he was 
forward to present a manuscript copy tc engrossed in vellum 
in a marvellous fair hand” 4 to the young king of the Scots 
(w r ho, after the defeat at Worcester, escaped to Paris about 
the end of October), he was denied the royal presence 
when he sought it shortly afterwards. Straightway, then, 
he saw himself exposed to a double peril. The exiles had 
among them desperadoes who could slay; and, besides 
exciting the enmity of the Anglican clergy about the king, 
who bitterly resented the secularist spirit of his book, he 
had compromised himself with the French authorities by 
his elaborate attack on the papal system. In the cir- 
cumstances, no resource was left him but secret flight. 
Travelling with wliat speed he could in the depths of a 
severe 1 winter and under the effects of a recent (second) 
illness, he managed to reach London, where, sending in 
his submission to the council of state, he was allowed 
without trouble to subside into private life. 

Though Hobbes came back, after his eleven years’ 
absence, without having as yet publicly proved his title to 
rank with the natural philosophers of the age, he was suffi- 
ciently conscious of what he had been able to achieve in 
Leviathan ; and it was in no humble mood that he now, at 
the ago of sixty-four, turned to complete the fundamental 
treatise of his philosophical system. Neither were those 
whom his masterpiece soon roused to enthusiasm, or those 
whom it moved to indignation, likely to be indifferent to 
anything lie should now write, whether it lay near to or far 
from the region of practice. Taking up his abode in 
London on his return, and continuing to reside there for 
the sake of intellectual society, even after renewing his old 
ties with the earl of Devonshire, who lived in the country 
till the Restoration, 5 lie worked so steadily upon the 

2 The Human Nature corresponds with ec. i-xiii of the first part 
of the original treatise. The remaining six chapters of the part 
stand now as Part I. of the De Corpore Politico. Part IT. of the 
D. C. P. corresponds with the original second part of the v hole work. 

3 At the Beginning of this year lie wrote and published in Paris a 
letter on the nature and conditions of poetry, chieiiy epic, in answer to 
an appeal to liis judgment made in the preface to Sir W. Davenant’s 
heroic poem, Gondibcrt ( E , IF., iv. pp. 441-58). The letter is dated 
Jan. 10, 1650 (165?)- 

4 This presentation copy, so described by Clarendon ( Survey of the 
Leviathan, 1676, p. S), is doubtless the beautifully written and finely 
bound MS. now to be found in the British Museum (Egerton MSS. 1910). 

5 During all the time lie was abroad he had continued to receive 
from his patron a yearly pension of £80, and they remained in steady 
correspondence. The earl, having sided with the king in 1 642, was 
declared unfit to sit in the House of Peers, and though, by submission 
to Parliament, he recovered his estates when they were sequestered 
later on, he did not sit again till 1660. Among Hobbes’s friends at 
this time are specially mentioned Selden and Harvey, who each left 
him a legacy of £10 on dying, Selden in 1654 and Harvey in 1657. 
Harvey (not JBacon) is the only Englishman he mentions in the dedi- 
catory epistle prefixed to the De Corpore, among the founders, before 
himself, of the new natural philosophy. 
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materials lie bad long had by him as to be printing the De 
Corpore in the year 1654. Circumstances (of which more 
presently), however, kept the book back till the following 
year, and meanwhile the readers of Leviathan had a 
different excitement, In 1654 a small treatise, Of Liberty 
and Necessity (E. )F.,iv.pp. 229-278), issued from the press, 
claiming to be an answer to a discourse on the same subject 
by Bishop Bramhall of Londonderry, addressed by Hobbes 
to the marquis of Newcastle. 1 It was really such, and had 
grown out of an oral discussion between Hobbes and Bram- 
hall in the marquis’s presence at Paris in 1646, — Bramhall, 
a strong Arminian, having afterwards written down his 
views and sent them to Newcastle to be answered in this 
form by Hobbes, and Hobbes having duly replied, hut not 
for publication, because he thought the subject a delicate 
one. Unpublished, accordingly, the piece remained ; but 
it happened that Hobbes, in the interval between writing 
his own reply and receiving from the bishop in 1647 a re- 
joinder which he left unanswered, allowed a Erench acquaint- 
ance to have a private translation of his reply made by a 
young Englishman, who secretly took also a copy of the 
original for himself ; and now it was this unnamed purloiner 
who, in 1654, when Hobbes had become famous and feared, 
gave it to the world of his own motion, with an extrava- 
gantly laudatory epistle to the reader in its front. Upon 
Hobbes himself the publication came as a surprise, but, after 
his plain speaking in Leviathan , there was nothing in the 
piece that he need scruple to have made known, and he 
seems to have readily enough condoned the offender’s act. 
On the other hand, Bramhall, supposing Hobbes privy to 
the publication, might well resent the maimer of it, especi- 
ally as no mention was made of his rejoinder. Accordingly, 
in 1655, he printed everything that had passed between 
them (under the title of 2 Defence of the True Liberty of 
Human Actions from Antecedent or Extrinsic Necessity ), 
with loud complaint against the treatment he had received, 
and the promise added that, in default of others, he himself 
would stand forward to expose the deadly principles of 
Leviathan , About this time Hobbes had begun to be hard 
pressed by other foes, and, being never more sure of him- 
self than upon the question of the will, he appears to have 
welcomed the opportunity thus given him of showing his 
strength. By 1656 he was ready with his Questions con- 
cerning Liberty , Necessity , and Chance (E. W, v.), in which 
he replied with astonishing force to the bishop’s rejoinder 
point by point, besides explaining the occasion and circum- 
stances of the whole debate, and reproducing (as Bramhall 
had done) all the pieces from the beginning. As perhaps 
the first clear exposition and defence of the psychological 
doctrine of determinism, Hobbes’s own two pieces must 
ever retain a classical importance in the history of the free- 
will controversy ; while Bramhall’s are still worth study 
as specimens of scholastic fence. The bishop, it should be 
added, returned to the charge in 1658 with ponderous 
Castigations of Hobbes's Animadversions , and also made 
good his previous threat in a bulky appendix entitled The 
Catching of Leviathan the Great Whale. Hobbes never 
took any notice of the Castigations , but ten years later 
replied to the charges of atheism, <fcc., made in the non- 
political part of the appendix, of which he says he then 
heard for the first time (M IK, iv, pp. 279-384. This 
Answer was first published after Hobbes’s death. Bram- 
hall had died, as archbishop of Armagh, in 1663). 2 

1 The treatise bore the date, “.Rouen, Aug. 20, 1652,” but it should 
have been 1646, as afterwards explained by Hobbes himself (E. W., 
v. p. 25). 

2 A little tract by Bishop Laney of Ely, directed against the con- 
cluding summary in Hobbes’s original statement to Newcastle, was 
published in 1676, and called forth a printed reply from Hobbes, again 
addressed to Newcastle (who had meanwhile become duke). This 
letter is not reprinted by Molcsworth. 
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We may now follow out tho more troublesome eonlliel, or rather 
series of conflicts, in winch Hobbes became entangled bom tin* 
time of publishing his De Corpore in 1655, and which checkered, alt 
his remaining years. In Leviathan lie. had vehemently assailed 
the system of the universities, as originally founded for the support 
of the papal against tho civil authority, and as still working Mwinl 
mischief by adherence to the old learning. The attack was duly 
noted at Oxford, where under the Honmioy wealth a new spirit of 
scientific activity had begun to stir; and in 1651 »Srih Ward, the 
Savilian professor of astronomy, replying in hi-* I'indicur Aeadaai- 
arum to some other assaults (then very common) on the academic 
system, retorted upon Hobbes that, so far Iroiu the universities 
being now what lie had known them in Ids youth, he would find 
his geometrical pieces, when they appeared, better understood 
there than he should like. This was said in roletvnre to the boasts 
in which Hobbes seems to have, been freely indulging of having 
squared the circle and accomplished other such huts ; ami, when a 
year later the l)c Corpore {L. IP, i.) finally appeared, if was seen 
how the thrust hail gone home. In the chapter (xx.) of that 
work where, Hobbes dealt with the famous problem whose soltit ion 
he fondly thought he had found, there were left, some self-compla- 
cent expressions vented against V index (Ward) at a time when the 
solutions still seemed to him good ; but the solutions themsehes, 
as printed, were allowed to he all in different ways halting, a.-; he 
naively confessed he had discovered only when he had been driven 
by tho insults of malevolent men to examine them more closely 
with the help of his friends. A strange conclusion . this, mid 
reached by a path not less strange, as was now to be dlselogd by 
a relentless hand. Ward’s colleague, the mom famous dohn Wallis, 
Savilian professor of geometry, hud been privy to the challenge 
thrown out in 1654, and it was arranged that they should critically 
dispose of the Jk Corpore between them. Ward was to occupy 
himself wiLh the philosophical and physical sections, which be did 
in leisurely fashion, bringing out Ids criticism in the euumc id' next 
year (In Th. Ilobhii Lhilomphiam, Exnritatio Episttdiea). Wallis 
was to coniine himself to the mathematical chapters, and set t<» 
work at onee with characteristic energy. Obtaining an unbound 
copy of the Da Corpora, he saw by the mutilated appearance of the 
sheets that Hobbes had repeatedly altered his demonstrations before 
he issued them at last in their actual form, grotesque as if. was, 
rather than delay the hook longer. Obtaining also a copy of the 
work as it had been printed before Hobbes had any doubt, of the 
validity of liis solutions, Wallis was able to truck Ids whole course 
from tho time of Ward’s provocation- his passage from exudation 
to doubt, from doubt to confessed impotence, yet still without 
abandoning the old assumption of confluent strength ; and all his 
turnings and windings were nmv laid hum in one of the most 
trenchant pieces of controversial writing ever penned. Wallis’s 
Elcnchus Ccomdruv Hohlntuuv , published in 1655 about three 
months after the Do Corpore, contained also an elaborate 
criticism of Hobbes’s whole attempt to relay the foundations of 
mathematical science in its place within the general body of 
reasoned knowledge— a criticism which, if it failed to allow for the. 
merit of the conception, exposed only too effectually the utter 
inadequacy of the result. Taking up mathematics when not only 
his mind was already formed but Ins thoughts were, eryutidli/lng 
into a philosophical system, Hobbes had, in fact, never put, him- 
self to school and sought to work up gradually to the best, know- 
ledge of tho time, but bad been morn anxious from the first to 
become himself an innovator with whatever iusullieienf menus. 
The consequence was that, when not spending himself in vain 
attempts to solve the impossible problems that have always way- 
laid the fancy of self-sufficient beginners, he took an interest only 
in the elements of geometry, and never had any notion of the full 
scope of mathematical science, undergoing an it then was (and not 
least at the hands of Wallis) tho extraordinary development which 
made it before the end of tho century the potent, instrument of 
physical discovery which it became in the hands of Newt on* He 
was even unable, in dealing with the elementary concept hum of 
geometry, to work out witli any consistency the lew original 
thoughts he had, and thus became the easy sport of Wallis, At. 
his advanced age, however, and with the sense he had of his 
powers, he was not likely to he brought to a, belter mind by so 
insulting an opponent. lie did indeed, before 1 allowing an English 
translation of the Dc Corpora (E. JK, 1) to appear in 1656, take 
care to remove some of the worst mistakes exposed by Wallis, and, 
while leaving out all the references to Vindex, now profess to 
make, in altered form, a series of mere “attempts” at quadrature; 
but he was far from yielding the ground to the enemy. With the. 
translation, 8 in tho spring of 1656, he had ready Six' Lessons to the 


3 This translation, Concerning Body, though not made by Hobbes, 
was revised by him; but it is far from accurate, and not seldom, at 
critical places (eg., c. vh § 2), quite misleading. Philosophical 
citations from the Ik Corpore should always bo made in the original 
Latin, Molesworth reprints the Latin, not from the first edition of 
1655, but from the modified edition of 1668— moiliiied, in the matins* 
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Professors of Mathematics , one of Geometry , £7ic other of Astronomy, 
in the University of Oxford (E. TV., vii. pp. 181-356), in which, 
after reasserting his view of the principles of geometry m opposi- 
tion. to Euclid’s, he proceeded to repel Wallis’s objections with no 
lack of dialectical skill, and with an unreserve equal to Wallis’s 
own. He did not scruple, in the ardour of conflict, even to main- 
tain positions that he had resigned in the translation, and he was 
not afraid to assume the offensive by a counter criticism of three of 
Wallis’s works then published. When he had thus disposed of 
the <c Paralogisms ” of his more formidable antagonist in the first 
live lessons, he ended with a lesson on “ Manners ” to the two 
professors together, and set himself gravely at the close to show 
that he too could be abusive. In this particular part of his task, 
it must he allowed, he succeeded very well ; his criticism of 
Wallis’s works, especially the great treatise Arithmetiea Infinito- 
rum (1655), only showed how little able he was to enter into the 
meaning of the modern analysis. Wallis, on his side, was not less 
ready to keep up the game in English than he had been to begin it 
in Latin. IS wilt as before to strike, in three months’ time lie had 
deftly turned his own word against the would-be master by admin- 
istering Due Correction for Mr Hobbes, or School Discipline for not 
saying Jus Lessons right , in a piece that differed from the Etcnchus 
only in being more biting and unrestrained. Having an easy task 
in defending himself against Hobbes’s trivial criticism, he seized 
the opportunity given him by the English translation of the De 
Corpora to track Hobbes again step by step over the whole course, 
and now to confront him with his incredible inconsistencies multi- 
plied by every new utterance. But it was no longer a fight over 
mathematical questions only. Wallis having been betrayed origin- 
ally by his fatal cleverness into the pettiest carping at words, 
Hobbes had retorted in kind, and then it became a high duty in 
the other to defend his Latin with great parade of learning and 
give fresh provocation. One of Wallis's rough sallies in this kind 
suggested to Hobbes the title of the next rejoinder with which, in 
1657, he sought to close the unseemly wrangle. Arguing in the 
Lessons that a mathematical point must have quantity, though this 
were not reckoned, lie had explained the Greek word cr typeg, used 
for a point, to mean a visible mark made with a hot iron ; where- 
upon lie was charged by Wallis with gross ignorance for confound- 
ing o’riyg.ii and (rrlypa . Hence the title of his new piece : — 'Znynai 
’Aysco/AGrpias, ’ Aypoudas , * AvrnroXirdas, ! A paOAas, or Maries of the 
Absurd Geometry , Rural Language, Scottish Church Politics , and 
Darker is ms of John Wallis , Professor of Geometry and Doctor of 
Divinity (E. IF., vii. pp. 357-400). Ife now attacked more 
in detail hut not more happily than before Wallis’s great work, 
while hardly attempting any further defence of his own positions ; 
also he repelled with some force and dignity the insults that had 
been heaped upon him, and fought the verbal poiuts, but could not 
leave the Held without making political insinuations against his 
adversary, quite irrelevant in themselves and only noteworthy as 
evidence of his own resignation to Cromwell's rule. Tho thrusts 
were easily and nimbly parried by Wallis in a reply ( Hobbiani 
Puneii Dispundio, 1657) occupied mainly with the verbal ques- 
tions. Irritating as it was, it did not avail to shake Hobbes’s 
determination to remain silent ; and thus at last there was peace 
for a time. 

Before the strife flamed up again, Hobbes had published, in 1658, 
the outstanding section of his philosophical system, and thus com- 
pleted, after a fashion, the scheme he had planned more than 
twenty years before. So far as tho treatise De Ilominc {L. W., ii. 
pp, 1-132) was concerned, the completion was more in name than 
in fact. It consisted for the most part of an elaborate theory of 
vision wliich, though very creditable to Hobbes’s scientific insight, 
was out of place, or at least out of proportion, in a philosophical 
consideration of human nature generally. The remainder of the 
treatise, dealing cursorily with some of the topics more fully 
treated in the Human Nat urc and the Leviathan, has all the ap- 
pearance of having been tagged in haste to the optical chapters 
(composed years before) 1 as a makeshift for the proper transition 
required in the system from questions of Body Natural to questions 
of Body Politic. Hobbes had in fact spent liimsolf in his earlier 
constructive efforts, and at the age of seventy, having nothing to 
add to his doctrine of Man as it was already in one form or another 
before the world, was content with anything that might stand for 
the fulfilment of his philosophical purpose. But he had still in 
him more than twenty years of vigorous vitality, and, not conscious 

matical chapters, in general (not exact) keeping with the English 
edition of 1656. The Vindex episode, referred to in the Six Lessons , 
becomes intelligible only by going beyond Molesworth to the original 
Latin edition of 1655. 

1 They were composed originally, in a somewhat different and 
rather more extended form, as the second part of an English treatise 
on Optics, completed by tho year 1646. Of this treatise, preserved 
in Harleian MSB, 3360, Molesworth otherwise prints the dedication to 
the marquis of Newcastle, and the concluding paragraphs [E. IF., vii. 
pp. 467-471). 
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to himself of any shortcoming, looked forward, now his hands were 
free, to doing battle for his doctrines. Rather than remain quiet, 
on finding no notice taken of his latest production, he would him- 
self force on a new conflict with the enemy. Wallis having mean- 
while published other works and especially a comprehensive treatise 
on the general principles of calculus ( Mathesis Universalis, 1657), 
he might take this occasion of exposing afresh the new-fangled 
methods of mathematical analysis and reasserting his own earlier 
positions. . Accordingly, by the spring of 1660, he had managed to 
put his criticism and assertions into five dialogues under the title 
Examinatio et Emendatio Mathematical Hodiernce qitahs explicative 
in Libns Johannis Wallis h, with a sixth dialogue so called, con- 
sisting almost entirely of seventy or more propositions on the circle 
and cycloid. 2 Wallis, however, would not take the bait. Hobbes 
then tried another tack. Next year, having solved, as he thought, 
another ancient crux, the duplication of the cube, ho had his solu- 
tion brought out anonymously at Paris m French, so as to put 
Wallis and other critics off the scent and extort a judgment that 
might be withheld from a work of his. The artifice was successful, 
and no sooner had Wallis publicly refuted the solution than Hobbes 
claimed the credit of it, and went more wonderfully than ever 
astray in its defence. He presently republished it (in modified 
form), with his remarks, at the end of a new Latin dialogue which 
lie had meanwhile written in defence of another part of his philo- 
sophical doctrine. This was the Dialogus Physic us, sivc De Mat urn 
Aeris ( L . JV., iv. pp. 233-296), fulminated m 1661 against Boyle 
and other friends of Wallis who, as he fancied, under the influence 
of that malevolent spirit, were now in London, after the Restora- 
tion, forming themselves into a society (incorporated as the Royal 
Society in 1662) for experimental research, to the exclusion of him- 
self personally, and in direct contravention of the method of 
physical inquiry enjoined in the De CoiporeS All the laborious 
manipulation recorded in Boyle’s New Experiments touching the 
Spring of the Air (1660), which Hobbes chose, without the least 
warrant, to take as the manifesto of the new vS academicians,” 
seemed to him only to confirm the conclusions he had reasoned out 
years before from speculative principles, and he warned them that 
if they were not content to begin where he had left olf their work 
would come to nought. To as much of this diatribe as concerned 
himself Boyle quickly replied with force and dignity, but it was 
from Hobbes’s old enemy that retribution came, in the scathing 
satire Hobbius Ileauton-timorumcnos (1662). Wallis, who had 
deftly steered his course amid all the political changes of the pre- 
vious years, managing ever to he on tho side of the ruling power, 
was now apparently stung to fury by a wanton allusion in Hobbes’s 
latest dialogue to a passage of his former life (Ins deciphering for 
the Parliament the king’s papers taken at Naseby), whereof he had 
once boasted but after the Restoration could not speak or hear too 
little. The revenge lie took was crushing. Professing to be 
roused by the attack on his friend Boyle, when he. had scorned to 
lift a finger in defence of himself against the earlier dialogues, he 
tore them all to shreds with an art of which no general description 
can give an idea. _ He got, however, upon more dangerous ground 
when, passing wholly by the political insinuation against himself, 
he roundly charged Hobbes with having written Leviathan in sup- 
port of Oliver’s title, and deserted his royal master in distress. 
Hobbes seems to have been fairly bewildered by the rush and whirl 
of sarcasm with which Wallis drove him anew from every mathe- 
matical position he had ever taken up, and did not venture forth 
into the field of scientific controversy again for some years, when 
lie had once followed up the physical dialogue of 1661 by seven 
shorter ones, with the inevitable appendix, entitled Problemala 
Physica, una cum Magnitudinc Circuit ( L . JV., iv. pp. 297-384), 
in 1662. 4 But all the more eagerly did he take advantage of 
Wallis’s loose calumny to strike where ho felt himself safe. His 
answer to the personal charges took the form of a letter about lnm- 

2 L. W., iv. pp. 1-232. The propositions on the circle, forty-six in 
number (shattered by Wallis in 1662), were omitted by Hobbes when 
he republished the Dialogues in 1668, in the collected edition of his 
Latin works from which Molesworth reprints. In the part omitted, ( 
at p. 154 of the original edition, Hobbes refers to his first introduction 
to Euclid, in a way that confirms the story in Aubrey quoted m an 
earlier paragraph. 

3 Remaining at Oxford, Wallis, in fact, took no active part in the 
constitution oi the new society, but lie had been, from 1645, one of the 
originators of an earlier association in London, thus continued or re- 
vived. This earlier society had been continued also at Oxford after 
the year 1649, when Wallis and others of its members received appoint- 
ments there. 

4 The ProUemata Physica was at the same time put into English 
(with some changes and omission of part of the mathematical appen- 
dix), and presented to the king, to whom the work was dedicated in a 
remarkable letter apologizing for Leviathan. In its English form, 
as Seven Philosophical Problems and Two Propositions of Geometry 
(E. TF., vii. pp. 1-68), the work was first published in 1682, after 
Hobbes’s death. 
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self in the third person addressed to Wallis in 1662, under the title 
of Considerations upon the Reputation, Loyalty, Manners , and 
Religion of Thomas Hobbes (38. W iv. pp. 409-440). In this 
piece, which is of great biographical value, he told his own and 
Wallis’s “little stories during the time of the late rebellion” with 
such effect that Wallis, like a wise man, attempted no further 
reply. Thus ended the second bout. 

After a time Hobbes took heart again and began a third period 
of controversial activity, which did not end, on his side, till his 
ninetieth year. Little need be added to the simple catalogue of the 
untiring old man’s labours in this last stage of his life. The first 
piece, published in 1666, Do Principiis ct Ratiodnationo Gcomcb 
rarum (L. TF. , iv. pp. 385-484), was designed, as the sub-title 
declared, to lower the pride of geometrical professors by showing 
that there was no less uncertainty and error in their works than in 
those of physical or ethical writers. Wallis replied shortly in the 
Philosophical Transactions (August, 1666). Three years later he 
brought his three great achievements together in compendious form, 
Quadratures Qirmli , Cubatio Sphcerm, Duplicate Cubi , and as soon 
as they were onee more refuted by Wallis, reprinted them with an 
answer to the objections, in compliment to the grand-duke of Tus- 
cany, who paid him attentions on a visit to England in 1669 (L. IF. , 
iv. pp. 485-522). Wallis, who had promised to leave him alone 
henceforward, refuted him again before the year was out. In 1671 
he worked up his propositions over again in Rosctum Geometrician 
(L. W>, v, pp. 1-50), as a fragrant offering to the geometrical 
reader, appending a criticism (Ccnsum brevis , pp. 50-88) on the 
first part of Wallis’s treatise Do Motu, published in 1069 ; also he 
sent Three Papers to the Royal Society on selected points treated 
very briefly, and when Wallis, still not weary of confuting, shortly 
replied, published them separately with triumphant Considerations 
on Dr Wallis's Answer to them (H. IF., vii. pp. 429-448). Next 
year, 1672, having now, as he believed, established himself with 
the Royal Society, ho proceeded io complete the discomfiture of 
Wallis by a public address to the Society on all the points at issue 
between them from the beginning, Lux McdJicmatica or, c asset cob 
lisionibus Johann is Wallis ii et Thomce Hobhesii (L. TV., v. pp. 
89-150), the light, as the author R. It. (Roseti Leper tor) added, 
being here “increased by many very brilliant rays.” Wallis 
replied in the Transactions, and then finally held his hand. 
Hobbes’s energy was not yet exhausted. In 1674, at the ago of 
eighty-six, he published his Principal cl Problemata aliquot Geo - 
mctrica, ante desperata nunc breviter cxplicata ct demonstrates 
( L . JV ., v, pp. 150-214), containing in the chapters dealing with 
questions of principle not a few striking observations, which ought 
not to be overlooked in the study of his philosophy. His last piece 
of all, Decameron Physiologicum (E, W vii. pp. 69-180), in 1678, 
was a new set of dialogues on physical questions, most of which he 
had treated in a similar fashion before ; but now, in dealing with 
gravitation, lie was able to fire a parting shot at Wallis ; and one 
more demonstration of the equality of a straight line to tlio are of' 
a circle, thrown in at the end, appropriately closed the strangest 
warfare in which perverse thinker ever engaged. 1 * 

We must now turn back to trace the fortunes of Hobbes 
and his other doings in the last twenty years of his life, 
All these controversial writings on mathematics and physics 
represent but one half of his activity after the age of 
seventy ; though, as regards the other half, it is not pos- 
sible, for a reason that will he seen, to say as definitely 
in what order the works belonging to the period were pro- 
duced. From the time of the .Restoration he acquired a 
new prominence in the public eye. No year had passed 
since the appearance of Leviathan without some indignant 
protest against the influence which its trenchant doctrine 
was calculated to produce upon minds longing above every- 
thing for civil repose ; but it was not until the old political 
order was set up again that “ Hobbism * became a fashion- 
able creed, which it was the duty of every lover of true 
morality and religion to denounce. Friends and foos alike 
were impressed by ticking's behaviour to the aged philo- 
sopher. Two or three days after Charles’s arrival in 
London, Hobbes, who had come up to town from spending 
the previous winter in Derbyshire, drew in the street the 
notice of his former pupil, and was at once received into 
favour. The young king, if he had ever himself resented 
the apparent disloyalty of the a Conclusion 99 of Leviathan, 
had not retained the feeling long, and could well enough 

1 Wallis’s pieces were excluded from the collected edition of his 

works (1693-97), and have become extremely rare. 
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appreciate the principles of the great book when the appli- 
cation of them happened, as now, to be turned in his own 
favour. He had, besides, from of old a relish fur I lubber’s 
lively wit, and did not like the old man the Josh because 
his presence at court scandalised the bishops or the [trim 
virtue of Chancellor Hyde. He even went the length of 
bestowing on Hobbes (but not always paying) a yearly 
pension of £100, and had his portrait hung up in the royal 
closet. These marks of favour, naturally, did not lessen 
Hobbes’s self-esteem, and perhaps they explain, in bis later 
writings, a certain slavislmess of feeling toward the regal 
authority, which is wholly absent from Ms rational demon- 
stration of absolutism in the earlier works. At all events 
Hobbes remained very well satisfied with, the rule of a king 
who had the sense to appreciate the author of Inftihan, 
and to protect him, when after a time protection in a 
very real sense became necessary, ills eagerness to defend 
himself against Wallis’s imputation of disloyalty, and his 
apologetic dedication of the PrMcmuta Physiea to the 
king, are evidence of the hostility with which he was being 
pressed as early as 1GG2 ; but it was nut till 1 GOG that he 
felt himself seriously in danger. In tint year the Great 
Fire of London, following in ominous succession on the ( l rout 
Plague of the year before, roused the superstitious fears 
and intolerant passions of the people, and the House of 
Commons embodied tlio general feeling in a bill against 
atheism and profuneness. On the 17th October it was 
ordered that the committee to which the bill was referred 
“should be empowered to receive information touching 
such books as tend to atheism, blasphemy, and profaneness, 
or against the essence and attributes of (dud, and in parti- 
cular the book published in tlio name of one While, 8 ami 
the book of Mr Hobbes called the Leviathan, and to report 
the matter with tlrcir opinion to tlio House.” What steps 
were taken before the 3 1st of January following, when the 
bill was read a third time mid passed, does not appear ; 
but Hobbes, then verging upon eighty, was greatly terrified 
at the prospect of being treated as a heretic, and proceeded 
to bum such of his papers as lie thought might compromise 
him. At the same time he set himself, with a, very char- 
acteristic determination, to inquire into the actual »(ato of 
the law of heresy. The results of Ins investigation were 
first announced in three short Dialogues added (in place of 
the old “Review and Conclusion,” for which the. day had 
passed) as an Appendix to lus Latin translation of leviathan 
( L . TF., iii.), included with the general collection of Mh 
works published at Amsterdam in 1 0(58, In this appendix, 
as also in the posthumous tract, published in 1(580, A n 
Historical Narration concerning Heresy ami the Punishment 
thereof (E. TF., iv. pp. 385-408), he aimed at showing tlml, 
since the High Court of Commission had been put down, 
there remained in England no court of heresy at aU to 
which he was amenable, and that even when it stood 
nothing was to be declared heresy but what was at variance 
with the Nicene Creed, as he maintained the doctrine of 
Leviathan was not* 

The only consequence that came of the parliamentary 
scare was that Hobbes could never afterwards gut permis- 
sion to print anything on subjects relating to human con- 
duct. The collected edition of lus Latin works (in two 
quarto volumes) appeared at Amsterdam hi 1008, luxmtHO 
he could not obtain the consorts licence for its publication 
at London, Oxford, or Cambridge. Other writings which 
ha had finished, or on which he must have been engaged 
about this time, were not made public till after his death 
—•the king apparently having made it the price of hm pro- 
tection that no fresh provocation should be offered to tho 

3 The Z>e JMsdio Animarum Statu of Thomas White, a heterodox 
Catholic priest, who contested the natural immortality of the soul 
White (who died 1676) and Hobbes were Mends, 
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popular sentiment. The most important of the works com- 
posed towards 1670, and thus kept back, is the extremely 
spirited dialogue to which he gave the title Behemoth : the 
History of the Causes of the Civil Wars of England and of 
the Counsels and Artijices by which they luere carried on from 
the year 1640 to the year 1660. 1 To the same period pro- 
bably belongs the unfinished Dialogue betioeen a Philosopher 
and a B Indent of the Common Laws of England (E. IF, vi. 
pp. 1-160), a trenchant criticism of the constitutional 
theory of English government as upheld by Coke. Aubrey 
takes credit for having tried to induce Hobbes to write 
upon the subject in 1664 by presenting him with a copy 
of Bacon’s Elements of the Laws of England , and though 
the attempt was then unsuccessful, Hobbes later on took 
to studying the statute-book, with Coke upon Littleton. 
One other posthumous production (besides the tract on 
Heresy before mentioned) may also be referred to this, if 
not, as Aubrey suggests, an earlier time — the two thousand 
and odd elegiac verses into which he amused himself by 
throwing his view of ecclesiastical encroachment on the civil 
power ; the quaint verses, disposed in his now favourite 
dialogue-form, were first published, nine years after his 
death, under the title Ilistoria Ecdesiastica (L. IF, v. pp. 
341-408), with a preface by Thomas Rymer, 

For some time Hobbes was not even allowed to utter a 
word of protest, whatever might be the occasion that his 
enemies took to triumph over him. In 1669 he had 
silently to bear the spectacle of an unworthy follower — . 
Daniel Scargil by name, a fellow of Corpus Chris ti at 
Cambridge — made to act an edifying part in a public 
recantation of his principles, after having brought them 
into discredit by offensively supporting them in the public 
schools. A few years later, in 1674, lie had another ex- 
perience of academic disfavour when Dr John Fell, the dean 
of Christ Church, who bore the charges of the Latin trans- 
lation of Anthony Wood’s History and Antiquities of the 
University of Oxford (1670), struck out all the complimen- 
tary epithets in the account of his life, and substituted 
very different ones ; but this time the king did suffer him 
to defend himself by publishing a dignified letter {Vit 
And., pp. xlviii.-l.), to which Fell replied by adding to the 
translation when it appeared a note full of the grossest in- 
sults. And, amid all his troubles, Hobbes was not without 
Ins consolations. No Englishman of that day stood in the 
same repute abroad, and foreigners, noble or learned, who 
came to England, never forgot to pay their respects to the 
old man, whose vigour and freshness of intellect no pro- 
gress of the years seemed able to quench. 

His pastimes in the latest years were as singular as his 
labours. The autobiography in Latin verse, with its playful 
humour, occasional pathos, and sublime self-complacency, 
was thrown off at the age of eighty-four. At eighty-five, in 
the year 1673, he sent forth a translation of four books of the 
Odyssey (ix.-xii.) in rugged but not seldom happily turned 
English rhymes ; and, when he found this Voyage of Ulysses 
eagerly received, he had ready by 1675 a complete transla- 
tion of both Iliad and Odyssey (E. IF., x.), prefaced by a 
lively dissertation u Concerning the virtues of an heroic 
poem,” showing his unabated interest in questions of 
literary style. In that year (1675) he ceased coming to 
London, and thenceforth passed his time at his patron’s 
seats in Derbyshire, always occupied to the last with 
some intellectual work in the early morning and in- the 
afternoon hours, which it had long been his habit to devote 
to thinking and to writing. With such tenacity did he 
cling to Ids pursuits (always systematically keeping up 
exercise for the sake of health) that even as late as August 

1 K. IF, vi. pp. 1(51—413. Though Behemoth was kept back at the 
king’ a express desire it saw the light, without Hobbes’s leave, in 1679, 
before his death. 
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1679 lie was promising his publisher “somewhat to print 
in English.” The end came very soon afterwards, A 
suppression of urine in October, in spite of which he in- 
sisted upon being conveyed with the family from Cliats- 
wortli to Hardwick Hall towards the end of November, 
was followed by a paralytic stroke, under which he sank 
on the 4th of December, in his ninety-second year. He 
lies buried in the neighbouring parish church of Hault 
Hucknall. 

In the foregoing sketch the aim has been to give a defi- 
nite idea of the circumstances in which Hobbes, after slowly 
developing in the first forty years of his life, displayed a 
mental activity of such extraordinary variety in his last fifty 
years. The task of expounding and criticizing either his 
better-known or his less-known doctrines will not be 
attempted in this place ; but a few remarks may be added 
as to his position in the general movement of English philo- 
sophy. As already suggested, it cannot be allowed that he 
falls into any regular succession from Bacon ; neither can 
it be said that he handed on the torch to Locke. He was 
the one English thinker of the first rank in the long period 
of two generations separating Locke from Bacon, but, save 
in the chronological sense, there is no true relation of succes- 
sion among the three. It would be difficult even to prove any 
ground of affinity among them beyond a disposition to take 
sense as a prime factor in the account of subjective experi- 
ence : their common interest in physical science was shared 
equally by rationalist thinkers of the Cartesian school, and 
was indeed begotten of the time. Backwards, Hobbes’s 
relations are rather with Galileo and the other inquirers 
who, from the beginning of the 17th century, occupied them- 
selves with the physical world in the manner that lias come 
later to be distinguished by the name of science in opposi- 
tion to philosophy. But it happened that, even more than 
in external nature, Hobbes was interested in the phenomena 
of social life, presenting themselves so impressively in an 
age of political revolution. So it came to pass that, while 
he was unable, by reason of imperfect training and too 
tardy development, with all his pains, to make any contri- 
bution to physical science or to mathematics as instrumental 
in physical research, he attempted a task which no other 
adherent of the new “ mechanical philosophy ” conceived — 
nothing less than such a universal construction of human 
knowledge as would bring Society and Man (at once the 
matter and maker of Society) within the same principles of 
scientific explanation as were found applicable to the world 
of Nature. The construction was, of course, utterly prema- 
ture, even supposing it were inherently possible ; but it is 
Hobbes’s distinction, in his century, to have conceived it, 
and he is thereby lifted from among tlie scientific workers 
with whom lie associated to the rank of those philosophical 
thinkers who have sought to order the whole domain of 
human knowledge. Such as it was, the effects of his philo- 
sophical endeavour may be traced on a variety of lines. 
Upon every subject that came within the sweep of his 
system, except mathematics and physics, his thoughts have 
been productive of thought. When the first storm of 
opposition from smaller men, roused as much by his para- 
doxical expressions as by his doctrines, had begun to die 
down, thinkers of real weight, beginning with Cumberland 
and Cudwortli, were moved by his analysis of the moral 
nature of man to probe anew the question of the natural 
springs and the rational grounds of human action ; and 
thus it may be said that Hobbes gave the first impulse to 
the whole of that movement of ethical speculation that, in 
modem times, has been carried on with such remarkable 
continuity in England. In politics, the revulsion from his 
particular conclusions did not prevent the more clear- 
sighted of liis opponents from recognizing the force of his 
supreme demonstration of the practical irresponsibility of 
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the sovereign power, wherever seated, in the state ; and, 
when in a later age the foundations of a positive theory of 
legislation were laid in England, it was extreme liberals of 
the school of Bentham — James Mill, Grote, Moles worth— 
that brought again into general notice the writings of the 
great publicist of the 17th century, who, however he might, 
by the force of temperament, himself prefer the rule of one, 
based his whole political system upon a rational regard to 
the common weal, Finally, the psychology of Hobbes, 
though too undeveloped to guide the thoughts or even 
perhaps arrest the attention of Locke, when essaying the 
scientific analysis of knowledge, came in course of time 
(chiefly through James Mill) to be connected with the 
theory of association ism developed from within the school 
of Locke, in different ways, by Hartley and Hume ; nor is 
it surprising that the later associationists, finding their 
principle more distinctly formulated in the earlier thinker, 
should sometimes have been betrayed into affiliating them- 
selves to Hobbes rather than to Locke. 

Sufficient information is given in the Fitcc Ilobbiance A uctarium 
(L, JF., i. pp. Ixv. ff.) concerning tlie frequent early editions of 
Hobbes’s separate works, and also concerning the works of those 
■who wrote against him, to the end of the 17th century. In the 
18th century, after Clarke’s Doyle Lectures of 1704-5, the opposi- 
tion was less express. In 1750 The Moral and Political 1 Forks 
were collected, with life, &e., by Dr Campbell, in a folio edition, 
including in order, Human Nature , Be Corpora Politico , Leviathan, 
Answer to LraviJudVs Catching of the Leviathai i, Nar ratio n concern- 
ing Heresy , Of Liberty and Necessity, Behemoth , Dialogue of the 
Common Laws , the Introduction to the Thucydides, Letter to Dave- 
nant and two others , the Preface to the Homer, Do Mimhilibus Pecci 
(with English translation), Considerations on the Deputation, <Cu, of 
T. H. In 1812 the Human Nature and the Liberty and Necessity 
(with supplementary extracts from the Questions of 1656) were 
reprinted in a small edition of 250 copies, with a meritorious 
memoir (based on Campbell) and dedication to Horne Tooke, by 
Philip Mallet. Moleswortli’s edition (1830-45), dedicated to Grote, 
has been referred to in a former note. Of translations may be 
mentioned Les jZldmens qtfvilosophiqucs du Citoyen (1649) and Le 
Corps politique (1652), both by Sorbiere, conjoined with Le Truitt 
de la Nature humaine , by B’Holbacli, in 17 87, under the general 
title Les (Euvrcs pliilasophiques ct politiques de Thomas Hobbes ; 
a translation of the first section, “ Computntio sive Logica,” of the 
Da Corporc, included by Destutt de Tracy with his Siemens <P Ideo- 
logic (1804); a translation of Leviathan into Dutch in 1678, and 
another (anonymous) into German — Des Englanders Thomas Hobbes 
Leviathan odor der Hrchliche und biirgerliehe Ltaat (Halle, 1794, 
2 vols.) ; a translation of the De Give by J. II. v. Kirclimami — 
T. Hobbes; Abhandlung iiber den Burger , Le. (Leipsie, 1873). 
Ho comprehensive monograph on Hobbes’s whole philosophical 
performance lias yet been produced. Molesworth had begun to 
make preparations for writing one when his energies were diverted 
into practical polities. (G. O. It. ) 

HOBOKEN, a city and port of entry of tlie United States, 
in Hudson county, New Jersey, is situated on the Hudson 
river, contiguous to Jersey city, which stretches immedi- 
ately to the south. It lies opposite New York city, f of 
a mile distant, and occupies a picturesque site at the foot 
of a steep hill, with a considerable river frontage. The 
principal public buildings are the Stevens institute of 
technology, the bequest of the late Commodore Stevens, 
whose mansion in the Gothic style of architecture is a note- 
worthy feature of the place; St Mary’s Catholic hospital; 
and the Franklin lyceum association library. The manu- 
factories include iron-foundries and a lead pencil work ; 
and the trade in coal is important. Castle Point and the 
adjoining “ Elysian Fields ” afford delightful views of the 
river, and, before the recent building operations, used to be 
a favourite resort of the New-Yorkers. The city, which 
was originally settled by the Dutch, who named it after a 
village on the Scheldt, was incorporated in 1855. Popu- 
lation in 1870, 20,000 ; in 1880, 30,999. 

HOOHE, Lazare (1768-1797), a French general of 
the time of the Devolution, was horn of poor parents at 
Mjontreuil near Versailles, June 25, 1768. At the age of 
^isdeea he enlisted as a private soldier with the intention 


-HOD 

of proceeding to the East Indies, but was sent instead to a 
depot of the Gardes Franchises. Having risen to Urn rank 
of sergeant, he, at the outbreak of the Devolution, made an 
important stand with a mere handful of troops against a 
large body of insurgents ; and it was he also who, at a 
later period, defended the entrance to the chamber of the 
queen when her apartments were invaded by a revolutionary 
mob. Ho distinguished himself at the siege of Thionville 
in 1792, and at the battle of Neorwimlen, 1 3th March 1 793, 
Shortly afterwards he received the brevet of general of 
brigade, and was appointed to the command of Dunkirk, 
for his brilliant defence of which against the duke of York 
he received the chief command of the army of the Moselle. 
The purpose which he originally proposed to himself in 
this campaign was to cut the communication between the 
Austrians and Prussians, and, though foiled in this attempt 
by the superior forces of the duke of Brunswick, he suc- 
ceeded by a masterly manoeuvre in effecting a junction of 
a portion of his troops with the army of the IJhine, und 
thus causing tlie Austrians to evacuate Alsace. Shortly 
afterwards ho was assigned the chief command by the 
representatives of the people with the two armies, but, 
this promotion awakening the morbid suspicion of Bobos* 
pierro, he was recalled and thrown into prison, and it was 
only the timely fall of Robespierre that saved him from 
the guillotine. On being released by the convention* Ins 
was so successful in pacifying La Vendee and Brittany 
that ho was appointed to the command of the three united 
armies, numbering in all 100,000 men, in order to apply 
similar measures for the disarmament of the other depart- 
ments. After accomplishing this task with an admirable 
combination of firmness and moderation, he was appointed 
to the command of an army organized for the conquest of 
Ireland. The expedition set sail from Brest, 1 6th 1 Icocmber 
1796, but was dispersed by a storm, scarcely one half of 
the vessels escaping shipwreck or capture. In the following 
year ITochc was sent to the eastern frontier to net against 
Austria, and by a scries of masterly manual vres he succeeded 
in surrounding the army of General Kray, and but for a 
declaration of peace would have taken him and all his 
troops prisoners of war. Not long after his return he was 
appointed to the command of the united army in Germany, 
but eight da>s afterwards ho died suddenly at Wetzlar, 
18th September 1797. The belief was widely spread that 
lie had been poisoned, but the suspicion seems to have been 
without foundation. Though lloche at Ids death hud not 
attained the age of thirty, he had already displayed powers, 
both as politician aucl as strategist, which,' lmd he lived, 
would have rendered him a formidable rival of Napoleon, 
and might have effectually frustrated the latter’s unscrupu- 
lous ambition. 

See Notes historiques sur hi vie ‘morale politique ct mill to ire da 
gendral Jloche, Strasliurg, 3 70S; ItomwHn, Vie de htnmr Urn he, 

I general des armies de la, repaid ique Prtntptisc, Purls, 1798; Duhmcn, 

1 Lloge fu it time du gin trot Jloche, Paris, 1H00; Fie et pr users da 
gthutral Jloche, Peru; Claim probed, Notice historigne sur hmare 
Jloche, le paeJfeatcvr de ht Vnulce, Puns, 1840 ; Dminlle, llishdre 
de Lazare ITochc, Paris, 1844; Desprojq Lazare Jloche d'aprin m 
correspondance, Paris, 1858. 

HODGE, Charles (1797-1878), theologian, was horn 
in Philadelphia, December 28, 1797. Ho was educated at 
the college of New Jersey in Princeton, where he graduated 
in 1815, and afterwards at the theological seminary of the 
Presbyterian Church in the same place, where he continued 
a student until 1819; in 1820 he became assistant teacher; 
and in 1822 he was chosen by the general assembly to be 
professor of Oriental and Biblical literature there. 1 1 e spent 
two years on the Continent, from 1826 to 1828, studying 
under De Sacy in Paris, under Gesenius and Tholuck in 
Halle, and under Hengstenberg, Noandor, and Humboldt 
in Berlin. In 1340 lie was transferred to the chair of 
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didactic and exegetical theology, to which subjects that of 
polemic theology was added in 1852, and this office he 
held to the day of 'his death. In 1825 he established 
a quarterly publication entitled the Biblical Repertory , 
designed to furnish translations and reprints of the best 
contemporaneous foreign essays on theological and religious 
subjects. On his return from Europe in 1828 he changed 
it into a vehicle for publishing original theological essays 
and reviews, and added the words Princeton Revieio to its 
title. He secured for it the position of theological organ 
of the old school division of the Presbyterian Church, and 
continued its principal editor and contributor until 1868. 
He contributed over 130 articles on subjects ranging 
through every department of theology and ecclesiology, and 
all the great practical, ecclesiastical, moral, and national 
questions of the day. From 1835 to 1868 he wrote yearly 
an article reviewing the action of each general assembly, 
which series has exerted a powerful influence over the 
current opinion and history of the church to which he 
belonged. The most important of these have been repub- 
lished in Great Britain and in America, in volumes, under 
the titles of Ilodge's Essays, Princeton Theological Essays, 
and Hodge's Church Polity. He was made doctor of 
divinity by Rutgers College, N.J., in 1834, moderator of 
the general assembly (0. S.) in 1846, member of the com- 
mittee to revise the Booh of Discipline of the Presbyterian 
Church in 1858, and LL.D. by Washington College, Pa., 
in 1864. April 24, 1872, the fiftieth anniversary of his 
election to his professorship, was observed in Princeton as 
his jubilee by between 400 and 500 representatives of his 
3000 pupils, when he received congratulatory addresses 
and letters from all the Presbyterian theological faculties 
of Scotland and Ireland, and from a majority of those 
belonging to the various Evangelical churches of America. 
He continued to instruct his classes uninterruptedly up to 
the time of his death in Princeton, June 19, 1878. The 
main characteristics of Hodge were strength and persistence 
of conviction and of purpose, logical clearness and sym- 
metry of thought and style, energy and effective vigour in 
the defence of his convictions and in assaults upon what 
he considered error, sunny cheerfulness of disposition, and 
humility, tenderness, and gentleness of heart and manner. 

Besides his articles in the Princeton Review, lie published a Com- 
mentary on the Epistle to the Romans, Pliila., 1835, abridged 1836, 
rewritten anti enlarged 1806; Constitutional History of the Presby- 
terian Church in the United States, 2 vols., 1840-41 ; The Way of 
Life , 1842; Commentaries on E'phcsiam, 1856, l Corinthians, 1857, 
2 Corinthians, 1860; Systematic Theology, probably the best of all 
modern expositions of Calvinistic dogmatic, 3 vols., 2200 pp., 1871— 
73; What is Darwinism? 1874; and there have been published 
since his death Hodge's Church Polity, 1878, and Conference Papers, 
1879. 

HODGKINSON, Eaton (1789-1861), a distinguished 
engineer, was the son of a farmer, and was born at Anderton 
near North wich, Cheshire, 26th February 1789. He re- 
ceived bis first stimulus to the study of mathematics at the 
grammar school of North wich, and this interest was further 
quickened by the instructions of Dr Dalton at Manchester, 
whither he had removed in 1811, and where, instead of 
following his original purpose to study for the church, he 
was assisting his widowed mother to establish a business. 
For several years be carried on mechanical researches and 
experiments, but his first discovery of importance was that 
of a now form of iron girder, by which a gain of two-fifths 
in strength was obtained over that formerly in use. After 
this he carried on investigations of a similar character in 
conjunction with Sir William Fairbairn, who greatly pro- 
fited by his suggestions and assistance in some of his 
more important inventions. In 1840 Hodgkinson com- 
municated a paper to the Royal Society on Experimental 
Researches on the Strength of Pillars of Cast-iron and other 
Materials in recognition of which he in 1841 received the 


royal medal, and was also elected a fellow. His formulae 
for solid and hollow pillars soon obtained general adop- 
tion in all engineering class-books. Subsequently he was 
employed by Stephenson to verify the experiments of 
Fairbairn on wrought-iron tubes, with a view to the con- 
struction of the Britannia Bridge ; and for his co-operation 
in this work he received a silver medal at the Paris Exhibi- 
tion of 1855. In 1847 be was appointed professor of the 
mechanical principles of engineering in University College, 
London. In 1848 he was chosen president of the 
Manchester Philosophical Society, of which he had been a 
member since 1826, and to which, both previously and 
subsequently, he contributed many of the more important 
results of his discoveries. For several years he took an 
active part in the discussions of the Institution of Civil 
Engineers, of which he was elected an honorary member in 
1851. He died at Eaglesfield House, near Manchester, 
18th June 1861. The name of Hodgkinson will always 
be associated with those of Fairbairn and Stephenson, and 
without his assistance it may safely be affirmed that the 
most brilliant achievements of both would have been im- 
possible. 

PI 6 DMEZO-V AS ARHELY, a corporate town in the 
county of Csongrdd, Hungary, is situated on the lake 
H6d, and on the Alfold Railway, about 90 miles 
S.E. of Budapest, 46° 27' N. lab., 20° 22' E. long. The 
town is large and rapidly improving, and has many public 
buildings. Of these the most noteworthy are the town- 
hall, the Roman Catholic, Greek, and Protestant (one 
Lutheran and two Calvinist) churches, the Jews’ syna- 
gogue, the Protestant gymnasium, and the royal law courts. 
Hbdmezb-Viis&rhely possesses also many elegant private 
residences, two hospitals, two banks, and several literary 
institutions, and has a flourishing trade. The soil of the 
surrounding country is exceedingly fertile, the chief pro- 
ducts being wheat, mangcorn, barley, oats, millet, maize, 
and various descriptions of fruit, especially melons. Exten- 
sive vineyards, yielding large quantities of both white and 
red grapes, skirt the town, which has also a fine public 
garden. The homed cattle and horses of Iiddmezo- 
V&s&rhely are considered the best in the Alfold ; sheep and 
pigs are also extensively reared. The commune is protected 
from inundations of the Theiss by an enormous dike, but 
the town, nevertheless, sometimes suffers considerable 
damage during the spring floods. In 1870 the population 
was 49,153, chiefly Magyars. 

HODOGRAPPI is the name given to a geometrical con- 
struction which greatly facilitates the study of kinematical 
questions. It was invented 
by Sir William Rowan 
Hamilton about 1845, and 
the first account of it, writ- 
ten by him, is to be found 
in the Proc. R. I. A. for 
1846. 

The hodograph may be 
thus defined: — [f a point 
be in motion in any orbit O 

and with any velocity, and 
if, at each instant, a line 
be drawn from a fixed 
point parallel and equal 
to the velocity of the mov- 
ing point at that instant, 
the extremities of these Fig. 1. 

lines will lie on a curve called the hodograph. Let PP X P 2 
be the path of the moving point, and let OT, OT l7 OT 2J 
be drawn from the fixed point O parallel and equal to the 
velocities at P, P 1? P 2 respectively, then the locus of T is 
the hodograph of the orbit described by P (fig. 3). 
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From this definition we have the following important 
fundamental property which belongs to all hodographs, viz., 
that at any point the tangent to the hodograph is parallel 
to the direction, and the velocity in the hodograph equal 
to the magnitude of the resultant acceleration at the corre- 
sponding point of the orbit. This will be evident if we 
consider that, since radii vectores of the hodograph represent 
velocities in the orbit, the elementary arc between two con- 
secutive radii vectores of the hodograph represents the 
velocity which must be compounded with the velocity of 
the moving point at the beginning of any short interval of 
time to get the velocity at the end of that interval, that is 
to say, represents the change of velocity for that interval. 
Hence the elementary arc divided by the element of time 
is the rate of change of velocity of the moving-point, or in 
other words, the velocity in the hodograph is the accelera- 
tion in the orbit. 

Analytically thus (Thomson and Tait, Nat. Phil .) Let x, y, z 
be the coordinates of P in the orbit, £, ( those of the corre- 

sponding point T in the hodograph, then 
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Equation (1) shows that the tangent to the hodograph is parallel 
to the line of resultant acceleration, and (2) that the velocity in 
the hodograph is equal to the acceleration. 

Every orbit must clearly have a hodograph, and, con- 
versely, every hodograph a corresponding orbit; and, 
theoretically speaking, it is possible to deduce the one 
from the other, having given the other circumstances of 
the motion. We give a few examples : — 

1. For uniform motion in a straight lme the hodograph is easily 
seen to he a point. 

2. For uniform or variable acceleration in a straight line the 
hodograph is the line described 
by a point moving with uniform 
or variable velocity. 

3. For uniform circular mo- 
tion the hodograph is also a 
circle. Tn this case it may be 
useful to show how the con- 
ception of the hodograph leads 
easily to the ordinary expres- 
sion for the so-called centri- 
fugal force. 

Let P (fig. 2) describe the 
circumference PPjPg with uni- 
form velocity v, and from the 
centre 0 draw OT, OT l9 0T 2 , 

&c., equal to each other and 
parallel jto the tangents at 



P, P l5 P 2 respectively, then 


Fig. 2. 


TTiT 2 is the hodograph circle. Also let a equal the acceleration 
of P which also equals the velocity of T ; then, since T describes 


the hodograph uniformly in 
orbit, wenave 


the same time that P describes the 


OP 

OT ’ 


v* 


It is evident that the tangent at T is parallel to PO the (direction 
oi acceleration at P. 

4. For simple harmonic motion the hodograph is also simnle 
harmonic motion, and similarly for elliptic harmonic motion. 

For th e former we ' have 

cos' (nt 4- e ) ; 

sin t»*+c)-9taco s 

&imple Iiarmonic motion wit]b - changed amplitude 
tb^For parabolic motion’ the hodograph is a straight line. 


Let OF (fig. 3) be the velocity of projection. Resolve it yertb 
cally and horizontally ; the horizontal component. Oil is constant, 
so that tlxc hodograph must be the vortical ime FI IT. The velocity 
at any point P of the parabola is evidently represented by the line 
OT drawn parallel to the, tangent at P. 

Analytically thus: — If x, y he the coordinates of the tinning 
point and £ and y those of the hodograph, we have 

x^O , y -f (/being the vertical acceleration) ; 

• W; 

{---C , 7? C -//, 

which indicates a vertical straight line described with uniform 
velocity/. 



Kg. 3. Fig. 4. 

C. For central forces the hodograph will vary with the law of 
acceleration towards the centre. Hamilton .showed that, for the 
Newtonian law of the inverse square of the distance, the hodograph 
is always a circle, and for that reason he designated that law the 
law of the circular hodoyritph . 

Assuming the centre of force as origin for the hodograph, we see 
that, from definition, the tangent and radius vector at any point P 
of the orbit arc respectively parallel to the radius vector' ami tan- 
gent at the corresponding point T of the hodograph (tig. 4). These 
four linos thus enclose a parallelogram FT, whose shape is constantly 
changing, although its area is constant, being equal to the constant. 
leetangleYT contained by the velocity ami the perpendicular on 
the tangent. As usual, let TY^rp . h. Also the angle between 
two consecutive tangents to the. hodograph is equal to the angle 
between the corresponding radii vectores of tin* orbit, ami hence, ’if 
0 be the angle between OP and some initial line, ami » the arc of 
the hodograph, the ordinary formula for curvature gives 
1 UO /' 

P th ,s * 

but . ^ , 

and *» velocity in hodograph ** acceleration in orbit • * P (,snv) * 

. 1 Jtr-* . v * 9 

. . - p , 

Vt* 

<«>* 

a most useful expression for tlm radius of curvature of the hodo- 
graph to any central orbit. 

If the acceleration vary inversely as the square of the distmiee, 
p » where M is the mass at the centre, acting upon unit muss 
in the orbit. Substituting in (3), wo get 

p *«• •« constant. 

h 

Hence, _ for tills law of forco, and evidently for it only, (he 
graph is a circle. J ’ 

Assuming that the hodograph is a circle, wo can slum- (hut the 
ovhit for this law of force must he a conic .section. Lot ( TH (lie, 5) 
be tire hodograph circle, 0 the origin, and II the centre; and let the 

ratio jyj Draw OP parallel to the (luigmt at T and, there- 

fore perpendicular to TO . Take OP such that lire pnnllclnimtiii 

t a, r.)nd l haw OA pwpendi- 

calap to GB ; anil lot POA ~ 0 ; then, 1 1 

OP. TO -A; 

OP . (TH+HO)-<ftj hutTH-pA' , ami 


HG - HO cos 6 
OPf« • M 
h* 




\T + «X°° sfl 


«/> B—j* 

h ; 


h 

co* 0 ; 


GP-r~ 


1 


M ’ 3 + « cos 6 
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Hence the locus of P is a conic section whose semi-parameter is 


M ‘ 


If e<l, 0 is within the circle and the orbit is an ellipse; 


if e==-l, 0 is on the circumference and the orbit is a parabola ; and 
if C>1, 0 is without the circle 
and the orbit is an hyperbola. 

Two values of the potential, 

Y, can readily be found from 
the above : — 

— r i i. ft 

Y A- . TG-TH.TG. 
h 

Also, since 00 II is a right angle, 

Y = T 1 1 . T G = tlio sq uare of the 
tangent from T to the circle de- 
scribed on IIO as diameter. 

A beautiful result coil- B 

liected with the liodograph, Fig. 5. 

and one which has attracted the attention of several of the 



ablest mathematicians, was communicated by Sir William 
Hamilton to the Iloyal Irish Academy in March 1847. It 
is called the theorem of hodographic isochronism, and is 
thus stated ; — If two circular liodographs, having a common 
chord, which passes through, or tends towards, a common 
centre of force, be cut perpendicularly by a third circle, the 
times of hodographically describing the intercepted arcs 
will be equal. A purely quaternion proof is given of this 
theorem by Hamilton in his Elements, and, following the 
hints given by that method, he has also indicated the follow- 
ing geometrical proof. 


Lot TMTM', AYMW'M' (fig. 6), ho the two hodographic circles 
with centres H and L and common chord MM'. Lot P, l v , on the 
common chord produced, be the centres of two circles WTW'T' 
and I)A P/A', near each other, which cut the liodographs orthogonally. 
Let 0 bo the centre of force, OZ perpendicular to the tangent 
atT, and TR,. T'R' perpendicular to SX. Also let AT mean the 
arc AT, and similarly for the other small arcs. Draw PY perpen- 
dicular to FT. 



From similar triangles TIIA and TPY we have 
AT PY . 

TH " Pf ’ 

also from similar triangles TIIR and PP'Y 

Til PF . AT PP\ 
TR " PY * * TR " Pf J 
. . rP'-TR 


Similarly, 


AT 


PF . T'R' 
PT 


IF and if be the times of hodographically describing the arcs AT 
and AT respectively, 


AT 

Mr-* 


- FY (if V be the potential at T). 
M a r“ 2 V J 


But Y = HT . OZ = OP . TR from similar triangles OPZ and THR ; 

. f _ M . AT M.PP'.TR M . PF 

OP 2 . TR 2 OP 2 . TR 2 . PT OP 2 . PT . TE ’ 

Similarly, 

, _ M . PF . T'R' M . PF 
OP 2 . T'R' 2 . PT “ OP 2 . PT . T'R' * 

M.PP' j 1 , 1 | 2M . PP' j TR + T'R' j 

OP 2 . PT . ( TR + T'R' ! OP 2 . Pf ( 2 Tli . T'R' S ’ 
ott? r r / r?/ * 

How — the harmonic mean between TR and T'R' = QL ; 

. f , ,, 2M . PP' 

OP 2 . PT . QL ’ 

From this expression we see that the time of describing the two 
small arcs TA and T'A' is independent of the radms of the hodo- 
grapli and the distance of its centre from L. Hence it is equal to 
the time of describing the two arcs R\Y and B'W'. By continuing 
the process of drawing orthogonals we arrive at the conclusion that 
the time of describing the whole arc ATT' A' is equal to the time of 
describing the arc BWW'B'. A very simple analytical proof is 
given in Tait and Steele’s Dynamics of a Particle. Others not so 
simple by Cayley and Droop arc to be found in the Quarterly 
Journal of Mathematics. We can only mention that the theorem 
of Lambert can be deduced from the above theorem of hodographic 
isochronism without using any property of conic sections. 

Sir William Hamilton has observed that we have a 
good instance of a liodograph in the curve of aberration 
of a star, which is merely the liodograph of the earth's 
annual motion. The fact that this curve is a circle in a 
plane parallel to the earth’s orbit, abstracted, however, 
from the general idea of the liodograph, was known long 
before the date of the liodograph. It will be found clearly 
stated and proved in Woodhouse’s Astronomy , of date 1821, 
anrl from allusions there it appears to have been known 
even earlier. As an application of the liodograph, Thomson 
and Tait point out that the heat and light received by 
a planet from the sun in any time are proportional to the 
corresponding arc of the liodograph. 

Si*o Proc. Pay. Irish Acad., 1S46 ; Hamilton’s Moments of 
Quaternions ; Tait, Proc. 21. 8. E 1867-8; Tait’s Quaternions ; 
Thomson and Tait, Nat. Phil (J. BL.) 

IIODY, Humphrey (1659-1706), an English divine, 
was born at Odcombe in Somersetshire in 1659. In 1676 
he entered Wadham College, Oxford, of which, having 
proceeded M,A. in 1682, he became fellow in 1684. 
Previously he had published in 1680 Dissertatio contra 
llistoriam Aristece de LXX. Interpretilms , in which he 
showed that the so-called letter of Aristeas, containing 
an account of the production of the Septuagint, was the 
late forgery of a Hellenist Jew originally circulated to- 
lend authority to that version. The dissertation was 
generally regarded as conclusive, although Vossius pub- 
lished an angry and scurrilous reply to it in the appendix 
to his edition of Pomponius Mela. In 1689 Hody wrote 
the “Prolegomena” to the chronicle of John Malala,. 
published at Oxford in 1691. The following year he 
became chaplain to Stillingfleet, bishop of Worcester, and, 
on account of his supporting the ruling party in a contro- 
versy with Dodwell regarding the nonconforming bishops, 
he was appointed chaplain to Archbishop Tillotson, an office 
which he continued to hold under Tenison. In 1698 he 
was appointed regius professor of Greek in the university 
of Oxford, and in 1704 he was promoted to the archdeacon- 
ry of Oxford. In 1701 he published History of English 
Councils and Convocations, and in 1704 in four volumes De 
Bibliorvm textis originalibus , in which he included his. 
original work on the Septuagint, and published a reply to 
the attack of Yossius. He died 20th January 1706. A 
work, De Greeds Illustribus, which he left in manuscript, 
was published in 1742 by Dr Jebb, who prefixed fco it a 
Latin dissertation. 

HOF, originally Eegxitzhof, a town of Bavaria, circle- 
of Upper Franconia, is beautifully situated on the Saale,. 
on the north-eastern spurs of the Fichtelgebirge, and at the* 
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junction of several railways, 30 miles N.N.E. of Baireuth. 
It is the seat of district, town, country, and commercial 
courts, a chamber of commerce, and a hoad tax office. It 
is surrounded by walls, and has one Catholic and three 
Protestant churches, a town-house of 1563 in the Gothic 
style, a gymnasium with an extensive library, a trade and 
commercial school, a female school of the higher grade, a 
people’s school, an orphanage, a richly endowed hospital 
founded in 1 262, and an infirmary. Its industries are chiefly 
connected with wool and cotton, and include woollen, 
cotton, and jute spinning, jute weaving, and the manufac- 
ture of cotton and half-woollen fabrics. It has also dye- 
works, flour-mills, saw-mills, breweries, iron-works, and 
manufactures for machinery, iron and tin wares, che'micals, 
and sugar. In the neighbourhood there are large marble 
quarries and extensive iron mines. The population in 1875 
was 18,122. 

Hof was built about 1080, on the site of an old jobber castle. 
Originally it belonged to the empire, but afterwards it was held by 
the dukes of Moran, and then by the counts of Orlamiiiule, until 
it was sold in 1373 to the counts of Nuremberg. The elotli manu- 
facture introduced into it in the 15th century, and the manufacture 
of veils, begun in the 16th century, greatly promoted its prosperity, 
but it suffered severely in the Albertino and Hussite wars, as well 
as in the Thirty Years' War; and in 1823 the greater part of it 
was destroyed by lire. In 1792 it came into the possession of 
Prussia; in 1806 it fell to France; and in 1810 it was incor- 
porated with Bavaria. See Widmann, Chronik dcr Stadt Hof 
1844 ; Ernst, Geschkhtc und Bcschrcibung das Bczirks und dor Stadt 
Hof ; 1866. 

HOFEK, Andreas (1767-1810), a Tyrolese patriot, was 
born October 2, 1767, at St Leonhard, in the Passeyr valley. 
There his father kept a tavern called the Sandhof, which 
Hofer inherited, and on that account he was popularly known 
as the “ Sandwirth.” In addition to this he carried on a 
trade in wine and horses with the north of Italy, acquiring 
a high reputation for intelligence and honesty. On the 
outbreak of the war in 1796, he commanded a company of 
riflemen against the French at Lake Garda, and after the 
peace of Lundville lie took an active part in organizing the 
Tyrolese militia. After the treaty of Presburg (1805), by 
which Tyrol was transferred from Austria to Bavaria, ITofer 
was chosen a member of the secret Tyrolese deputation which 
went to Vienna to confer with the emperor on the condition 
of their country ; and when, on the advice of Austria, the 
whole of Tyrol in April 1809 rose in arms, Hofer was 
chosen to the command of a large division of the insurgents, 
and inflicted an overwhelming defeat on the Bavarians at 
Sterzing. Reinforcements sent by Napoleon defeated the 
Austrians at Woorgl and the Tyrolese at Fcuersingcr, but 
Hofer coming to the rescue of his country repulsed the 
Bavarians with great loss at Innsbruck. Notwithstanding 
also that Austria after Napoleon’s victory at Wagram agreed 
to evacuate Tyrol, Hofer resolved to maintain the struggle, 
and on the 13th August, at Berg Isel, routed with groat 
slaughter a combined French and Bavarian force, and com- 
pletely freed his country from foreign dominion. For some 
time the internal affairs of Tyrol were administered by 
an independent Government of which Hofer was the head, 
but after the peace of Vienna the Bavarians again endea- 
voured to assert their supremacy, and after a heroic resist- 
ance Hofer was compelled to flee for safety to the mountains. 
A price was set upon Ids head, and on account of the 
treachery of one of his most trusted followers, he was 
captured, January 27, 1810, in a ch&lefc in the Passeyr 
valley. He was sent to Mantua for trial, and on the 20th 
February, by the orders of Napoleon, was executed twenty- 
four hours after his condemnation. In 1823 his remains 
were removed from the place of sepulture at Mantua to 
Innsbruck, where they were interred in the Franciscan 
church, and in 1834 a marble statue was erected over his 
tomb. In 1819 the patent of nobility decreed for him by 
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Austria in 1809 was conferred upon his family by the title 
of Von Passeyr. 

See Lcbcn und Thatnn das ehemithtp'n Tgrtder fnsurgentenAihefs 
Amir. Hofer, Berlin, 1810; Amir. Hofr uml die Tgroler Insur- 
rection ini Jethro 1809, Munich, 1811 ; Ilormuyr, Gmebiehte *lndr. 
Hofer’ 8 Seoul iv Laths auf Basse ye, Leipsie, IS 4 5 ; B. \WImt, Has Thai 
Passe t/r und scum Benudiner ■mil besouderer Jlaeksield avj Andreas 
Hofer und das Julia 1 809, Innsbruck, 1851; | *}>, Tirol itn Jo hr 
1809, Innsbruck, 1852; Beigel, Andreas Hofer , Munich, 1874, 
Ilis history has supplied the iuuteriuls for tragedies to B. Auerbaeh 
and Immcrmaim. 

IIOFFMANN, Atjuuht IIeixkich (1798 1874), known 
as Hoffmann von Fallersleben, German poet, philologist, 
and historian of literature, was born at Fallersleben, in 
Liineburg, April 2, 1798. He was educated at Helm: lad t 
and Brunswick, and afterwards at the universities of 
Gottingen and Bonn. Ilis original intention was to study 
theology, but he soon devoted himself entirely to literature. 
In 1823 he was appointed librarian to the university of 
Breslau, a post which he held till 1838. Ho was made 
extraordinary professor of the German language and liter, 
lure at the university in 1830, and full professor in 1855 ; 
but lie was deprived of his chair in 1812 in const qiteneo 
of his IhiftolitiscliC lAeder, which gave much offence to Hie 
ruling classes of Prussia. Ho then travelled for some rime 
in Germany, Switzerland, and Italy, and lived for two or 
three years in [Mecklenburg, of which ho became a natural* 
ized citizen. The revolution of 1818 brought him back 
to Prussia, where he was restored to his rights, and received 
as a pension the “ Wartegcld,” that is, thu salary ul Inched 
to a promised office which is not yet vacant, lie married 
in 1849, and during the next ten years lived first in 
Bingcrbriick, afterwards in Neuwicd, and then in Weimar, 
where ho was one of the editors of the Wrimurisefio 
Jahrbuch. In 1860 ho became librarian to the duke of 
Ratibor, and he retained this appointment till Ids death 
on the 20th of January 1874. Fallersleben was one of 
the best popular poets of modern Germany. In politics 
he ardently sympathized with the progressive tendencies 
of his time, and lie was among the earliest and most eilVu- 
tive of the political poets who prepared the way for the 
outbreak of 1848. As a poet, however, he acquired distinc- 
tion chiefly by the ease, simplicity, and grace with which ho 
gave expression to the passions and aspirations of ordinary 
life. Although he had not been scientifically trained 5n 
music, he composed melodies for many of his songs, and a 
considerable number of them are sung by all classes in 
every part of Germany. 

The best known of his poetical writings is his (let liable (8th 
edition, Berlin, 1874) ; hut there is great merit also in his Jlnnon* 
nische Licdcr {i)W edition, Mannheim, 1843), SotduteuUrdnr (Mainz, 
1851), Soldatenlehen (Berlin, 1852), Jlhninhheu, (Nemvieit, ISAM, 
and in Ins Funfzig KiuderUader, Inin fig A due Kinderlieder , umj 
A He und Nem Hinder Under. His Unpaid hah e kinder, Henlsd* 
Liedcr am der Snhuriz , and Sire iJUeh ter are not without- poetical 
value, hut they are mainly interesting in relation to the practical 
movements of the ago in which they were written. Am n student# 
of ancient Teutonic Jitmtuvo Fallersleben ranks among the must 
persevering and cultivated of Berman scholars, wane of the chief 
results of his labours being embodied in his Ifnrtn pelgiea\ Fund* 
{jruban fur Gcschiehte dent schar Spranhe und Literal A Hdenlsehn 
Blatter, Spenden zur dnutsrhrn Litemturgesehiehte, ami Find tinge. 
Among his editions of particular works may be named Jlrinkr. 
Vos, Monmncnta Blmmemia , and Theophihts . hie Henfsrhe Phi to* 
logic im Grundriss (1836) was at the. time of its publication a 
valuable contribution to philological research, and historians of 
German literature still attach importance to his (lesehirhfe dm 
deutschen Kirchen Hades bis avf Luther (1832 ; 3d ml ,1861),/ at sere 
voMhUm lichen Under (3d oil, 1869), and hie deutsahen Uesetl* 
schaftslieder des 16 und 17 Jahrh. (2d ml t 1865), In 1 ,m;b 70 
Fallersleben published in 6 vok an autobiography, Mt in Lein n ; 
Aufzeichmmgcn tend BHnnmmgcn , Bee also Brinfe run Hoffmann, 
von Fallersleben und Moritz llaupi mi Ferdinand Wolf ( Vienna, 
1874); Wagner, Hoffmann von FaHershhen, 1818-68 (Vienna, 
I860); and Gottschall, Porirdts und Stud inn (vol, r. t Leipsie, 
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HOFFMANN, Ernst Theodor Wilhelm (1776-182*2), 
German romance writer (for whose name Wilhelm his 
own substitute, in homage to Mozart, was Amadeus), was 
born at Konigsberg, January 21, 1776. His parents, who 
lived unhappily together, separating a year or two after 
his birth, he was brought up in his grandmother’s house, 
under the care of a bachelor uncle. His relations seem 
to have been fairly puzzled at the waywardness, cunning, 
and precocity of the boy, who neglected his school lessons 
and hated routine, but applied himself with passionate 
zest to the study of music and painting, extemporized 
marvellously on the harpsichord, and with his pencil cari- 
catured friend and foe alike with terrible facility. Incited 
by his friend Iiippel, Hoffmann on leaving school turned 
to the hereditary profession of the lav;; but, as no im- 
mediate post offered itself, he gave lessons in music and 
painting, and wrote two novels, for which he could not 
find a publisher. A discreditable love episode with one 
of his pupils drove him at this time from Konigsberg, and 
he went to act as assistant to another lawyer uncle at 
Gross-Glogau in Silesia. In 1798 he became referendary 
in the supremo court at Berlin, and in 1800 passed his final 
examination and was appointed assessor to the court of 
Posen. Here he seems to have led a dissipated life, and 
to have contracted the habit of excessive drinking which 
marred his whole career. He subsequently made enemies 
in Posen by sending a series of scandalous caricatures for 
distribution at a masquerade ball, and his appointment was 
on this account changed to a councillorship at Plozk, where, 
having married ere this time, he spent two years in retire- 
ment, studying in his leisure hours the theory of music, 
translating Italian poetry, and sketching plans for future 
literary work; but in 1801, again in favour at headquarters, 
he was transferred as councillor to Warsaw. There he 
found a true friend in liitzig, his colleague, and made the 
acquaintance of Werner, at whoso request he set music to 
some parts of the Kreuz an der Ostsee. He soon became 
the centre of musical society in Warsaw, helped to insti- 
tute a concert-house or “ Ifccssource,” found leisure not 
only to paint its saloons but to compose music for its 
orchestra, and was actually conducting this orchestra before 
enthusiastic audiences when Warsaw was taken by the 
French in 1806. For some time he lingered in Warsaw; 
but in the spring of 1807, having recovered from a fever 
to find himself almost penniless, lie returned to Berlin to 
seek some means of livelihood. His only child died in 
Posen while he was in Berlin ; and, though lie succeeded 
in obtaining the post of music-director to the Bamberg 
theatre, the theatre soon after became bankrupt, and 
Hoffmann was once more destitute. He now found oc- 
casional employment as a composer of operatic music, 
and, as a last resource, attempted authorship. The editor 
of the Allganeine Mmikcdische Zeitung enlisted his ser- 
vices, ami In that paper appeared a series, afterwards pub- 
lished, with a preface by Jean Paul Pachter, as Fantasie- 
stikhi in C allots Manier (1814; 4th ed., 1864). He 
composed at this time, among other things, a Miserere 
by order of the grand-duke of Wurzburg, and, for the pro- 
prietors of the Bamberg theatre, music to Kotzebue’s opera 
Das Gespenst; and he also gave lessons in music and draw- 
ing, decorated saloons, and painted portraits to order. The 
misery of his condition was enhanced by his wife’s illness 
and liis own light-hearted recklessness. The money which 
ho inherited at the death of his uncle did not suffice to pay 
his debts ; and he had been reduced to selling his last coat 
for food when his friends obtained for him the post of 
music-dircctor to another theatrical company, performing 
alternately at Dresden and Leipsic. Hoffmann was writing 
romances in a garret in Dresden, or, bedridden by gout, 
was drawing caricatures of the “ verwiinschte Franzosen” 
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while Napoleon and the allied armies were struggling 
round its walk In 1814 appeared his Vision cmf der 
Schlachtfelde von Dresden ; and in the same year, on the 
fall of Napoleon, he returned to Berlin, and was reinstated 
in the legal profession. . Two years later he was appointed 
councillor in the supreme court, and from that time en- 
joyed a good income, a dignified position, and the society 
of his best friends. He was already, in virtue of his 
FantasiestucJce , regarded as one of the most notable romance 
writers of his day, but most of his works were yet to come. 
These followed each other in quick succession. Die Elixire 
des Teufels appeared in 1816; Fachtstucke in 1817; 
Selfsame Leiden eines Theaterdirektors in 1818; Die 
Serajnonsbruder , a collection of tales, in 1819-24; Klein 
Zaches i genannt Zinnober , in 1819 ; Prinzessin Brambillct 
in 1821 ; Meister Floh in 1822 ; and Lebensansichten des 
Katers Murr in 1821-22. He also composed the opera 
Undine , the libretto of which was prepared by Fouqu6 
himself. It was performed with success in Berlin; but 
the music was lost in the subsequent destruction of the 
opera-house by fire. Hoffmann’s prospects in Berlin were 
ruined by the old habit of intemperance, which had grown 
upon him during the years of his poverty. We are tolrl 
that his legal duties were scrupulously performed, and that 
the remainder of Iris day was spent in literary work, but 
that, when this was over, he avoided refined society, and 
his nights became a series of wild pothouse revels. His 
health soon gave way; and, after intense suffering from 
spinal paralysis, he died at Berlin, July 24, 1822. Der 
Feind , his last work, remained unfinished. 

Versatility is the chief characteristic of Hoffmann’s 
genius, and it is also its greatest weakness. He is admitted 
to have been an excellent jurist. His paintings were clever, 
though fantastic. He was a popular composer and a 
brilliant romance-writer. But this very versatility pre- 
vented his rising to eminence in any one vocation ; and, 
even as a romance-writer, in which capacity he will be 
longest remembered, he was deficient in some of the highest 
attributes. His imagination was unbounded, his wit light 
and acrid, his dialogue stirring. His descriptive passages, 
in their minute vividness, have been compared to those of 
Sir Walter Scott, and his romances abound in the supersti- 
tious and mythical, that daemonic element ■which is so 
peculiarly German, and which in Hoffmann amounted 
almost to a frenzy. But, wfith all this, a perusal of liis 
writings leaves a disagreeable impression on the mind, a 
feeling of dissatisfaction and unrest. They are the produc- 
tion of a misdeveloped nature, of a man full of feverish 
impulses, oddities, and weakness, not devoid of tender- 
ness, but whose temper -was unforgiving and malicious, 
whose prevailing mood was the sarcastic, and whose only 
religious creed was a blind, headlong fatalism. There 
is also a strong element in his writings winch Carlyle 
in his biography of Hoffmann has called “playerlike,” 
a glitter which is of tinsel, a something “false, 
brawling, and tawdry.” His writings, like his character, 
are a curious mixture of what is really beautiful and 
rare with much that is petty and sordid. Their clever- 
ness is irresistible; but the dignity of true greatness is 
not there. 

Die Elixire der Teufels , his longest completed work, 
contains in a narrative form some of his own wildest and 
most revolting delusions ; and the derisive Eater Murr , 
of which the third volume is wanting, is not less character- 
istic. Some of his smaller pieces have justly been thought 
the most pleasing and perfect of his works. Among these 
are Der goldene Topf, Das Frdulein von Scudery, Doge und 
Dogaresse, and Meister Martin und seine Gesellen. The 
delicacy and finish of the last, slight though it is, have 
stamped it as Hoffmann’s masterpiece, 
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A life of Hoffmann lias been written by Hitzig, liis colleague first 
in Warsaw and afterwards in Berlin, under the title of Hoffmann's 
Zcben unci 1 VaeUass. A selection of liis writings was published in 
Berlin, 1827-28, and five more volumes (including Hitzig’s life) 
were added by his widow in 1839. A scdection of liis writings by 
Ivurz appeared in 1870, and an edition of his collected works, in 12 
vols. , in 1 871-73. Float of his romances are to he obtained separately 
in the Universal- Bibliothe/c , a cheap edition of standard authors pub- 
lished at Leipsic. Die Elixirs des Tcufds has been translated into 
English (Edin., 1824), and Carlyle has given us a biography of 
Holfmann, together with a translation of one of the Fantasiesluchc, 
“Der Goldene Topf, 5 ’ in his German Romance. (F. M„) 

HOFFMANN, Feiedkich (1660-17 42), the most famous 
physician in a family that had been connected with medicine 
for 200 years before him, was born at Halle, February 10, 
1660. He received his school education at the gymnasium 
of his native town, where he acquired that taste for and 
skill in mathematics to which he attributed much of his 
after success. At the age of eighteen he went to study 
medicine at Jena, whence in 1680 he passed to Erfurt, in 
order to attend Kasper Cramer’s lectures on chemistry. 
Next year, returning to Jena, he received his doctor’s 
diploma, and, after publishing a thesis, was permitted to 
teach. Constant study then began to tell on his health, 
and in 1682, leaving his already numerous pupils, he pro- 
ceeded to Minden in Westphalia to recruit himself, at the 
request of a relative who held a high position in that town. 
After practising his profession at Minden for two years, 
Hoffmann made a journey to Holland and England, where 
he formed the acquaintance of many illustrious chemists 
and physicians. Towards the end of 16S4 ho returned to 
Minden, and during the next three years lie received many 
flattering appointments. In 1688 ho removed to the more 
promising sphere of Halberstadt, with the title of physician 
to the principality of Halberstadt ; and on the founding of 
Halle university in 1693, his reputation, which had been 
steadily increasing, procured for him the primarius chair 
of medicine, while at the same time he was charged with 
the responsible duty of framing the statutes for the new 
medical faculty. Ho filled also the chair of natural philo- 
sophy. With the exception of four years (1708-12), 
which he passed at Berlin in the capacity of royal physician, 
without however giving up his professorship, Hoffmann 
spent the rest of his life at Halle in instruction, practice, 
and study, interrupted now and again by visits to different 
courts of Germany, where his services procured him honours 
and rewards. His fame became European. He was en- 
rolled a member of many learned societies in different 
foreign countries, while in his own he became privy 
councillor. He died at Halle, on November 12, 1742. 

Hoffmann’s writings, the result both of compilation and 
original research, have still a considerable suggestive 
value.* His theories, though sometimes vague and even 
idle, contributed in some degree to introduce a revolution 
in medical science; while his doctrine of atony and spasm 
in the living solid as the sole cause of internal disorders 
turned the attention of physicians more directly to the 
primary moving powers of the system. He pursued with 
ardour the study of practical chemistry, and pharmacy 
owes to him several preparations which are still in general 
use. It was through Hoffmann also that many of the 
mineral springs of Germany first came into repute as 
health resorts. 

Of his numerous writings a catalogue is to be found in Haller's 
Bibliotheca Medicinm Practices. The chief is Medidna llaiionalis 
Systematica, undertaken at the age of sixty, and published in 1730. 
It was translated into French in 1739, under the title of Midcdne 
Raisonn&s d? Hoffmann. A complete edition of Hoffmann's works, 
with a life of the author, was published at Geneva in 1740, to which 
supplements were added in 1753 and 1760. Editions appeared 
also at Venice in 1745, and at Naples in 1753 and 1793. 

HOFFMANN, Johann Joseph (1805-1878), an emi- 
nent Chinese and Japanese scholar, was bora at Wurzburg 


-HOF 

on tlic 16th of February 1805. After .studying hi tha 
philosophical department of the Witrzburg university, the 
young man took to the stage in 1825 ; and it was only 
by an accidental meeting with the German traveller, Dr 
Siebold, in July 1830, that his interest was diverted to 
Oriental philology. From Siebold himself ho acquired the 
rudiments of Japanese ; and in order to take advantage of 
the instructions of Ko-cliing-ehang, a Chinese teacher whom 
Siebold had brought homo with him, ho made himself 
acquainted with Malay, the only language except Chinese 
which the Chinaman could understand. Such rapid advance 
did Hoffmann make that in a few years ho was aide to 
supply the translations for Siebold’s AVyyxm ; and the 
high character of his work soon attracted the attention of 
older scholars. Stanislas Julicn invited him to Paris; and 
he would probably have accepted the invitation, as u dis- 
agreement had broken out between him and Siebold, had 
not M. Baud, the Dutch colonial minister, appointed him 
Japanese translator with a salary of 1800 florins or X 150. 
The Dutch authorities were slow in giving him further re- 
cognition ; and he was too modest a man successfully to 
urge his claims. It was not till after ho had received the 
offer of the professorship of Chinese in King's College, 
London, that the authorities made him professor at Leyden, 
and the king allowed him a yearly pension. In 1875 he 
was decorated vifch the order of the Netherlands Lion, and 
in 1877 ho was clouted corresponding member of tlm Berlin 
Academy. But these honours came almost too lute ; for a 
disease of the lungs from which he had long suffered ter- 
minated fatally on the 19 th of January 1878. 

Hoffmann's chief work is his Japanese Dictionary. Though 1 icgtm 
in 1839 it is still unfinished, for the difficulties against which he 
had to contend wore immense. Unable at first to procure, the 
necessary typo, ho set himself to the cutting of punches ; and even 
wlien the proper founts wore obtained ho had to act ns his own 
compositor as far as Chinese and Japanese were, concerned. Ills 
Japanese grammar is a .standard work; it was published in Dutch 
and English in 1867, and in English and German in lsrih Of his 
miscellaneous productions it is enough to mention “Japan's 
Bezuge mit dor Koraisehen llalbinscl mid mit 8eldna " in 
vii. ; Yo- San- Role, Hart d' eleven fen vers it mb' an Japan r pitr Oitd* 
aid Muuri/couni, Baris, 1843 ; “Bio Jllilkuiule in Japan” in 
Mitthcil. it. dent sell. (fesdlsek. far Ntdur- nad Hi! /eerie, (n/- Aliens, 
1873-1874 ; and Jayan'mehe Sludkn, 1877, dealing with Japanese 
poetry. Tho Dictionary is being continued by L, Semirier. 

For further details see Kem in K mini*// j fee. Ahtdem/c van ITH- 
ensehappen ; V. Tissering in HH Pader/and, 23d Jan, l* 7 8 ; and 
Zcidcn Studentai-almujia/e, 1879. 

HOFMANN, Johann CintWTTAN Konrad vox (1810 . 
1877), Lutheran theologian, was born December 21, 1810, 
at Nuremberg, whence, after passing through, the usual 
gymnasium course, ho in 1827 proceeded to the university 
of Erlangen as a student of theology and history, hi 1829 
he became the pupil of Schleiermacher, HcngsLmberg, 
Neander, and Ranke, at Berlin ; in 1832 he passed his ex- 
amination as a candidate in theology at Erlangen j and in 
tho following year he received an appointment to teach 
Hebrew and history in the gymnasium there. In 1835 and 
1838 respectively he a habilitated ” in the philosophical 
and in the theological faculty at Erlangen, where in 181 1 
he was appointed professor extraordinary vm in theology. 
In 1842 he accepted a call to an ordinary theological chair 
at Rostock, but in 1845 he returned once more to Erlangen, 
where ho had been nominated as successor of Harless. 
Apart from his professorial and literary activities, his life 
was a singularly uneventful one; he was, however, an 
enthusiastic adherent of the political party of progress, and 
as such sat as member for Erlangen and Fiirth in tho 
Bavarian second chamber from 1863 to 1868, His death 
occurred on December 20, 1877, 

He wrote Die sicbzfy Jahre des Jerennas w. die siebziy Jithneochcn 
des Daniel , 1836 ; GmhichU des Aufrtdm in den Veiennni, 1837 ; 
Lchrbuch der Wdlgeschichie, 1839, which became a text-book in 
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tlie Protestant gymnasia of Bavaria ; JFcissagung u. Erfullung 
im alien u. vcum Testamcnte , 1841-44, 2d ed., 1857-60; Dec 
Schriftbcur is, 1852-56, 2d cd. , 1857-60 ; Die Hciluje Sclirift 
Neuen Testaments zusammcnhhngend untersucht, 1862-75; and 
Theologische EthiJc , 1878. He also edited, in conjunction "with 
Hulling and Tliomasius, tlio Zcitschrift fur Protcstantismus n. 
Kirehe from 1846 onwards. Ilis most important works are tlie 
four last named. In Weissagmg u. Erfullung he not only carries 
out tlie idea, originated by Herder, that the entire Old Testament 
as an organic whole is one great connected prophecy, pointing 
towards Christ, hut elaborates the thought that the Hew Testa- 
ment also is organically prophetic of the last things. In the 
Sehriftbeweis, on the fundamental axiom that the history of redemp- 
tion as recorded in Scripture is the history of a development he at 
great length sets forth the methods according to which dogmatic 
theology must seek for and use the Scripture proofs on which it is 
or ought to he based. His work upon the New Testament discusses 
the credibility of tlie several books, and seeks to ascertain the place 
occupied by each in the organic whole. The Theologische EthiJc 
unfolds the scheme of Christian duty as arising out of the new 
relations of the believer to God through Christ. In theology as in 
ecclesiastical polity Hoffmann was a Lutheran of a very extreme 
type, although the strongly marked individuality of some of his 
opinions laid him open to repeated accusations of heterodoxy. 

HOGARTH, William (1697-1764). Apart from the 
story of his works, the life of the greatest English pictorial 
satirist, when divested of doubtful tradition, is singularly 
devoid of incident. It is mainly to be found in the auto- 
biographical Memoranda published by John Ireland in 
1798, and the successive Anecdotes of the antiquary, John 
Nichols. Hogarth was born in London on the 10th day of 
November 1697, and baptized on the 28th in the church 
of St Bartholomew the Great. His father was a school- 
master and literary hack, who had come to tlie metropolis 
to seek that fortune which had been denied to him in his 
native Westmoreland. His son seems to have been early 
distinguished rather by a talent for drawing and an active 
perceptive faculty than by any close attention to the learn- 
ing which he was soon shrewd enough to see had not 
made his parent prosper. “ Shows of all sorts gave me un- 
common pleasure when an infant,” lie says, “and mimicry, 
common to all children, was remarkable in me. ... My 
exercises when at school were more remarkable for tlie 
ornaments which adorned them than for the exercise itself.” 
This being tlie case, it is no wonder that, by his own desire, 
ho was apprenticed to a silver-plate engraver, Mr Ellis 
Gamble, at the sign of the “ Golden Angel” in Oranbourne 
Street or Alley, Leicester Fields. For this master he 
engraved a shop-card which is still extant. When his 
apprenticeship began is not recorded; but it must have 
been concluded before the beginning of 1720, for in April 
of that year he appears to have set up as engraver on his 
own account. IT is desires, however, were not limited to 
silver-plate engraving. “Engraving on copper was, at 
twenty years of age, my utmost ambition.” For this he 
lacked the needful skill as a draughtsman ; and his account 
of the means which he took to supply this want, without 
too much interfering with his pleasure, is thoroughly 
characteristic, though it can scarcely be recommended as 
an example. “Laying it down,” he says, “first as an 
axiom, that he who could by any means acquire and retain 
in his memory perfect ideas of the subjects he meant to 
draw would have as clear a knowledge of the figure as a 
man who can write freely hath of the twenty-four letters of 
the alphabet and their infinite combinations (each of these 
being composed of lines), and would consequently be an 
accurate designer, ... I therefore endeavoured to habituate 
myself to the exercise of a sort of technical memory, and 
by repeating in my own mind the parts of which objects 
were composed I could by degrees combine and put them 
down with my pencil.” This account, it is possible, has 
something of the complacency of the old age in which it was 
written ; but there is little doubt that his marvellous power 
of seizing expression owed less to patient academical study 
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than to his unexampled eye-memory and tenacity of minor 
detail. But he was not entirely without technical training, 
as, by his own showing, he occasionally “ took the life ” to 
correct his memories, and is known to have studied at Sir 
James Thornhill’s then recently opened art school. 

“ His first employment ” (i.e., after he set up for himself) 
“seems,” says Nichols, “to have been the engraving of 
arms and shop bills. ” After this he was employed in design- 
ing “ plates for booksellers.” Of these early and mostly 
insignificant works we may pass over The Lottery, an Em- 
blematic Print on the South Sea, and some book illustra- 
tions, to pause at Masquerades and Operas, 1724, the first 
plate he published on his own account. This is a clever 
little satire on contemporary follies, such as the masque- 
rades of the Swiss adventurer Heidegger, the popular 
Italian opera singers, Rich’s pantomimes at Lincoln’s Inn 
Fields, and last, but by no means least, the exaggerated 
popularity of Lord Burlington’s protege, the architect painter 
William Kent, who is here represented on tlie summit cf 
Burlington Gate, with Raphael and Michelangelo for sup- 
porters. This worthy Hogarth had doubtless not learned 
to despise less in the school of his rival Sir James Thorn- 
hill, Indeed almost the next of Hogarth’s important 
prints was aimed at Kent alone, being that memorable 
burlesque of the unfortunate altarpiece designed by the 
latter for St Clement’s Danes, and which, in deference to 
the ridicule of tlie parishioners, Bishop Gibson took down 
in 1725. Hogarth’s squib, which appeared subsequently, 
exhibits it as a very masterpiece of confusion and bad 
drawing. In 1726 he prepared twelve large engravings 
for Butler’s Hudibras. These he himself valued highly, 
and they are the best of his book illustrations. But he 
was far too individual to be the patient interpreter of 
other men’s thoughts, and it is not in this direction that 
his successes are to be sought. 

To 1727-28 belongs one of those rare occurrences which 
have survived as contributions to his biography. He was 
engaged by a certain Morris, a tapestry worker, to prepare 
a design for the Element of Earth. Morris, however, having 
heard that he was “an engraver and no painter,” declined 
the work when completed, and Hogarth accordingly sued 
him for the money in the Westminster Court, where, on 
the 28th of May 1728, the case was decided in his 
(Hogarth’s) favour. It may have been the aspersion thus 
early cast on his skill as a painter (coupled perhaps with 
the unsatisfactory state of print-selling, owing to the uncon- 
trolled* circulation’ of piratical copies) that induced him 
about this time to turn his attention to the production of 
“ small conversation pieces ” (i.e. y groups in oil of full-length 
portraits from 12 to 15 inches high), many of which are 
still preserved in different collections. “This,” he says, 
“ having novelty, succeeded for a few years.” Among his 
other efforts in oil between 1728 and 1732 were The Wan- 
stead Assembly, The House of Commons examining Barn- 
bridge, an infamous warden of the Fleet, and numerous 
pictures of the chief actors in Gay’s popular Beggar's Opera, 

On the 23d of March 1729 he was married at old Padding- 
ton church to Jane Thornhill, the only daughter of Kent’s 
rival above-mentioned. The match was a clandestine one, 
although Lady Thornhill appears to have favoured it. We 
next hear of him in “lodgings at South Lambeth,” where 
he rendered some assistance to the then well-known 
Jonathan Tyers, wTio opened Vauxhall in 1732 with an 
entertainment styled a ridotto alfresco . For these gardens 
Hogarth painted a poor picture of Henry VIII. and Anna 
Bullen, and for them he also made some designs oHhe 
Four Times of the Day, which he afterwards elaborated into 
a finished series. The only engravings between 1726 and 
1732 which need be referred to are the Large Masquerade 
Ticket (1727), another satire on masquerades, and the 
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print of Burlington Gate, 1731, evoked by Pope’s Epistle 
to Lord Burlington , and defending Lord Chandos, who 
is therein satirized. This print gave great offence, and 
was, it is said, suppressed. To 1732 belongs that genial 
journey from London to Sheerness, of which the original 
record still survives at the British Museum in an oblong 
MS. volume, entitled An Account of ivhat seem'd most 
Remarkable in the Five Bays' Peregrination of the Five 
Following Persons , Vizt., Messieurs TolhalL Scott , Hogarth , 
Thornhill and Forrest Begun on Saturday May 21th 
1732 and Finish'd On the 31 st of the Same Month . Abi tu 
et fac similiter. — Inscription on Dulwich Colledge Porch 
The journal, which is written by Forrest, the father of 
Garrick’s friend Theodosius Forrest, gives a good idea of 
what a “ frisk” — as Johnson called it — was in those days, 
while the illustrations were by Hogarth and Samuel Scott 
the landscape painter. John Thornhill, Sir James’s son, 
made the map. This version (in prose) was subsequently 
run into rhyme by one of Hogarth’s friends, the Eev. 
Mr Gostling of Canterbury, and after the artist’s death 
both versions were published. In the absence of other 
biographical detail, they are of considerable interest to the 
student of Hogarth. 

In 1733 Hogarth moved into the “ Golden Head” in 
Leicester Fields, which, with occasional absences at 
Chiswick, he continued to occupy until his death. By this 
date lie must have completed the earliest of those great 
series of moral paintings which first gave him his position 
as a great and original genius. This was A Harlot’s 
Progress, the paintings for which, if we may trust the date 
in the last of the pictures, were finished in 1731. The 
engravings, by the artist himself, were published in 1734, 
We have no record of the particular train of thought 
which prompted these story-pictures ; but it may perhaps 
be fairly assumed that the necessity for creating some link 
of interest between the personages of the little “conversation 
pieces ” above referred to led to the further idea of connect- 
ing several groups or scenes so as to form a sequent narra- 
tive. “I wished,” says Hogarth, “to compose pictures on 
canvas, similar to representations on the stage.” “I have 
endeavoured,” lie says again, “ to treat my subject as a 
dramatic writer; my picture is my stage, and men and 
women my players, who by means of certain actions and 
gestures are to exhibit a dumb show." There was never a 
more eloquent dumb show than this of the Harlot’s Progress. 
In six scenes the miserable career of a woman of the town 
is traced out remorselessly from its first facile beginning to 
its shameful and degraded end. Nothing of the detail is 
softened or abated ; the whole is acted out coram popido, with 
the hard, uncompassionate morality of the age the painter 
lived in, while the introduction here and there of one or two 
well-known, characters like Colonel Cliarteris and Justice 
Gonson give a vivid reality to the satire. It had an im- 
mediate success. To say nothing of the fact that the talent 
of the paintings completely reconciled Sir James Thornhill 
to the son-in law he had hitherto refused to acknowledge, 
more than twelve hundred names of subscribers to the en- 
gravings were entered in the artist’s book. On the appear- 
ance of plate iii. the lords of the treasury trooped to 
Leicester Fields for Sir John Gonson’s portrait which it 
contained. Theophilus Cibber made the story into a panto- 
mime, and some one else into a ballad opera ; and it gave 
rise to numerous pamphlets and poems. It was painted on 
fan-mounts and transferred to cups and saucers. Lastly, 
it was freely pirated. There could be no surer testimony 
to its popularity. 

The favourable reception given to A Harlot’s Progress 
prompted^ A Eake’s Progress, which speedily followed, 
although it had not a like success. It was in eight plates 
ia lieu of six. The story is unequal ; but there is nothing 


finer than the figure of the desperate rake in the Oovenfc 
Garden gaming-house, or the admirable scenes in the Fleet- 
prison and Bedlam, where at last Iris headlong career comes 
to its tragic termination. The plates abound with allusive 
suggestion and covert humour; but it is impossible to 
attempt any detailed description of them here. 

A Eake’s Progress was dated June 25, 1735, and the 
engravings bear the words “according to Act of Parlia- 
ment. ” This was an Act (8 Geo. JL cap, ,13) which 
Hogarth had been instrumental in obtaining from the 
legislature, being stirred thereto by the shameless piracies 
of rival printsellcrs. Although loosely drawn, it served its 
purpose; and the painter commemorated his success by a 
long inscription on the plate entitled Crowns, Mitres, Arc,, 
afterwards used as a subscription ticket to the Election 
series. These subscription tickets to his engravings, lot us 
add, are among the brightest and most vivacious of the 
artist’s productions. That to the Harlot’s Progress was 
entitled Boys peeping at Nature, while the Lake’s Progress 
was heralded by the delighful etching known as A Pleased 
Audience at a Play, or The Laughing Audience. 

We must pass more briefly over the prints which followed 
the two Progresses, noting first A Midnight Modern Con- 
versation, an admirable drinking scene which conics be! ween 
them in 1734, and the bright little plate of Southwark 
Fair, which, though dated 1733, was published with A 
Eake’s Progress in 1735. Between these and Marriage ti 
la Mode, upon the pictures of which the painter must have 
been not long after at work, come the small prints of the 
Consultation of Physicians, Scholars at a Lecture, and 
Sleeping Congregation, 1736 ; the Four Times of the Day, 
1738, a series of pictures of everyday 18th century life, the 
earlier designs for which have been already referred to ; the 
Strolling Actresses dressing in a Barn, 1738, which Walpole 
held to be, “for wit and imagination, without any other 
end, the best of all the painter’s works;” and finally the 
admirable plates of the Distrcst Poet, painfully composing a 
poem on “Eielies” in a garret, and the Knrugod Musician 
fulminating from his parlour window upon a discordant 
orchestra of knife-grinders, milk-girls, ballad-singers, and 
the rest upon the pavement outside. These arc dated 
respectively 173G and 1741. To this period also (/>., the 
period preceding the production of the plates of Marriage 
cl la Mode) belong two of those history pictures to which, 
in emulation of the Daymans and Thornhills, the artist 
was continually attracted. The Pool of Bethesda and the 
Good Samaritan, “with figures seven feet high,” were 
painted circa 1 730, and presented by the artist to St 
Bartholomew’s Hospital, where they remain. They were 
not masterpieces; and it is pleasanter to think of his con- 
nexion with Captain Coram’s recently established Foundling 
Hospital (1739), which ho aided with his money, Ids graver, 
and his brush, and for which ho painted that admirable 
portrait of the good old philanthropist which is sfill, and 
deservedly, one of its chief ornaments. 

In A Harlot’s Progress Hogarth had not strayed much 
beyond the lower walks of society, and although, in A 
Eake’s Progress, his hero was taken from the middle classes, 
lie can scarcely be said to have quitted those fields of observa- 
tion which are common to every spectator. It is therefore 
more remarkable, looking to his education and antecedents, 
that his masterpiece, Marriage a la Mode, should success- 
fully depict, as the advertisement has it, “a variety of 
modern occurrences in high life.” Yet, as an accurate 
delineation of the surroundings of upper class 18th century 
society, his Marriage & la Mode has never, we believe, been 
seriously assailed. The countess’s bedroom, the curbs apart- 
ment with its lavish coronets and old masters, the grand 
saloon with its marble pillars and grotesque ornaments, are 
fully as true to nature as the frowsy chamber in the “ Turk’s 
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Head Bagnio,” the quack-doctor’s museum in St Martin’s 
Lane, or the mean opulence of the merchant’s house in the 
city. And what story could be more vividly, more per- 
spicuously, more powerfully told than this godless alliance 
of sacs et parchemins — this miserable tragedy of an ill- 
assorted marriage'? There is no defect of invention, no 
superfluity of detail, no purposeless stroke. It has the 
merit of a work by a great master of fiction, with the addi- 
tional advantages which result from the pictorial fashion of 
the narrative ; and it is matter for congratulation that it is 
still to be seen by all the world in the National Gallery, 
where it can tell its own tale better than pages of com- 
mentary. 

The engravings of Marriage a la Mode were dated April 
1745. Although the painter by this time found a ready 
market for his engravings, he does not appear to have been 
equally successful in selling his pictures. The people 
bought his prints ; but the more opulent and not numerous 
connoisseurs who purchased pictures were wholly in the 
hands of the importers and manufacturers of “ old masters.” 
In February 1745 the original oil paintings of the two 
Progresses, the Four Times of the Day, and the Strolling 
Actresses were still unsold. On the last day of that month 
Hogarth disposed of them by an ill-devised kind of auction, 
the details of which may be read in Nichols’s Anecdotes, 
for the paltry sum of £427, 7s. No better fate attended 
Marriage cl la Mode, which five years later became the 
property of Mr Lane of Hillingdon for 120 guineas, being 
then in Carlo Maratli frames which had cost the artist 
four guineas a piece. Something of this was no doubt 
due to Hogarth’s impracticable arrangements, but the fact 
shows conclusively liow completely blind his contemporaries 
were to his merits as a painter, and how hopelessly in 
bondage to the all-powerful picture-dealers. Of these 
latter the painter himself gave a graphic picture in a letter 
addressed by him under the pseudonym of “Britophil” to 
the tit James's Evening Post, in 1737. 

But, if Hogarth was not successful with his dramas on 
canvas, ho occasionally shared with his contemporaries in 
the popularity of portrait painting. For a picture, executed 
in 1746, of Gamek as Richard III. he was paid £200, 
“ which was more,” says lie, “than any English artist ever 
received for a single portrait.” In the same year a sketch 
of Simon Fraser, Lord Lovat, afterwards beheaded on 
Tower Hill, had an exceptional success. Our limits do 
not, however, enable us to refer to his remaining works in 
detail, and we must content ourselves with a brief enumera- 
tion of the most important. These are The Stage Coach 
or Country Inn Yard, 1747; the series of twelve plates 
entitled Industry and Idleness, 1747, depicting the career 
of two London apprentices; the Gate of Calais, 1749, which 
had its origin in a rather unfortunate visit paid to France 
by the painter after the peace of Aix-la-Chapelle ; the 
March to Finchley, 1750 ; Beer Street, Gin Lane, and the 
Four Stages of Cruelty, 1751; the admirable representa- 
tions of election humours in the days of Sir Robert Walpole, 
entitled Four Prints of an Election, 1755-8 ; and the plate 
of Credulity, Superstition, and Fanaticism, a Medley, 1762, 
adapted from an earlier unpublished design called Enthusi- 
asm Delineated. Besides these must be chronicled three 
more essays in the “great style of history painting,” viz., 
Paul before Felix, Moses brought to Pharaoh’s Daughter, 
and the Altarpiece for St Mary Redcliff at Bristol. The 
first two were engraved in 1751-2, the last in 1794. A 
subscription ticket to the earlier pictures, entitled Paul 
before Felix Burlesqued, had a popularity far greater than 
that of the prints themselves. 

In 1745 Hogarth painted that admirable portrait of 
himself with his pug-dog Trump, which is now in the 
National Gallery. In a comer of this he had drawn on a 
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palette a serpentine line with the words “ The Line of 
Beauty and Grace.” Much inquiry ensued as to “ the 
meaning of this hieroglyphic ; ” and in an unpropitious 
hour the painter resolved to explain his meaning in writing. 
The result was the well-known Analysis of Beauty, 1753, a 
treatise “to fix the fluctuating ideas of Taste,” otherwise a 
desultory essay having for pretext the precept attributed to 
Michelangelo that a figure should be always “Pyramidall, 
Serpent-like, and multiplied by one two and three.” The 
fate of the book was what might have been expected. By 
the painter’s adherents it was praised as a final deliverance 
upon aesthetics; by his enemies and professional rivals, 
its obscurities, and the minor errors which, notwithstanding 
the benevolent efforts of literary friends, the work had not 
escaped, were made the subject of endless ridicule and cari- 
cature. It added little to its author’s fame, and it is perhaps 
to be regretted that he ever undertook it. Moreover, there 
were further humiliations in store for him. In 1759 the 
success of a little picture called The Lady’s Last Stake, 
painted for Lord Charlemont, procured him a commission 
from Sir Richard Grosvenor to paint another picture “upon 
the same terms.” Unhappily on this occasion he deserted 
his own field of genre and social satire, to select the story 
from Boccaccio (or rather Dryden) of Sigismonda weeping 
over the heart of her murdered lover Guiscardo, being 
the subject of a picture by Furini in Sir Luke Schaub’s 
collection which had recently been sold for £400. The 
picture, over which he spent much time and patience, was 
not regarded as a success ; and Sir Richard rather meanly 
shuffled out of his bargain upon the plea that “ the con- 
stantly having it before one’s eyes would be too often 
occasioning melancholy thoughts to arise in one’s mind.” 
Sigismonda, therefore, much to the artist’s mortification, 
and the delight of the malicious, remained upon his hands. 
As, by her husband’s desire, his widow valued it at £500, 
it found no purchaser until after her death, when the 
Boyd ells bought it for 56 guineas. It was exhibited, with 
others of Hogarth’s pictures, at the Spring Gardens exhibi- 
tion of 1761, for the catalogue of which Hogarth engraved 
a Head-piece and a Tail-piece which are still the delight of 
collectors ; and finally, by the bequest of the late Mr J. H. 
Anderdon, it passed in 1879 to the National Gallery, where, 
in spite of theatrical treatment and a repulsive theme, it 
still commands admiration for its colour, drawing, and 
expression. 

In 1761 he was sixty-five years of age, and he had but 
three years more to live. These three years were embittered 
by that unhappy quarrel with Wilkes and Churchill, over 
which most of his biographers are contented to pass rapidly, 
Having succeeded John Thornhill in 1757 as serjeant 
painter (to which post he was reappointed at the accession 
of George III.), an evil genius prompted him in 1762 to do 
some “timed” thing in the ministerial interest, and he 
accordingly published the indifferent satire of The Times, 
plate i. This at once brought him into collision with his 
quondam friends, John Wilkes and Churchill the poet; 
and the immediate result was a violent attack upon him, 
both as a man and an artist in the opposition North Briton, 
No. 17. The alleged decay of his powers, the miscarriage 
of Sigismonda, the cobbled composition of the Analysis , 
were all discussed with scurrilous malignity by those who 
had known his domestic life and learned his weaknesses. 
The old artist was deeply wounded, and his health was 
failing. Early in the next year, however, he replied by 
that squinting portrait of Wilkes which will for ever carry 
his features to posterity. Churchill retaliated in July by 
a savage Epistle to William Hogarth, to which the artist 
rejoined by a print of Churchill as a bear, in torn bands and 
ruffles, not the most successful of Ms works. “The 
pleasure, and pecuniary advantage,” writes Hogarth, 
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which I derived from these two engravings ” (of Wilkes 
and Churchill), “together with occasionally riding on 
horseback, restored me to as much health as can be expected 
at my time of life. 5 ' He produced but one more print, that 
of Finis, or The Bathos, March 1764, a strange jumble of 
“fag ends,” intended as a tail-piece to his collected prints; 
cndon the 26th October of the same year he died of an 
aneurism at his house in Leicester Square. His wife, to 
whom he left his plates as a chief source of income, sur- 
vived him until 1789. He was buried in Chiswick church- 
yard, where a tomb was erected to him by his friends in 
1771, with a well-known epitaph by Garrick. Hot far off, 
on the road to Chiswick Gardens, is the now tumble-down 
house in which, for many years of his life, he spent the 
summer seasons. 

From such records of him as survive, Hogarth appears 
to have been much what from his portrait one might 
suppose him to have been — a blue-eyed, honest, combative, 
little man, thoroughly national in his prejudices and anti- 
pathies, fond of flattery, sensitive like most satirists, a good 
friend, an intractable enemy, ambitious, as he somewhere 
says, iu all things to be singular, and not always accurately 
estimating the extent of his powers. With the art connois- 
seurship of his clay he was wholly at war, because, as he 
believed, it favoured foreign mediocrity at the expense of 
native talent ; and in the heat of argument lie would pro- 
bably, as he admits, often come “to utter blasphemous 
expressions against the divinity even of Raphael Urbino, 
Correggio, and Michelangelo.” But it was rather against 
the third-rate copies of third-rate artists — the “ship-loads 
of manufactured Dead Christs, Holy Families, and 
Madonnas ” — that his indignation was directed ; and in 
speaking of his attitude with regard to the great masters of 
art, it is well to remember his words to Mrs Piozzi : — “ The 
connoisseurs and I are at war you know ; and because I 
hate them, they think I hate Titian — and let them 1 ” 

But no doubt it was in a measure owing to this hostile 
attitude of his towards the all-powerful picture-brokers that 
his contemporaries failed to adequately recognize his merits 
as a painter, and persisted in regarding him as an ingenious 
humorist alone. Time has reversed that unjust sentence. 
He is now held to have been an excellent painter, pure and 
harmonious in his colouring, wonderfully dexterous and 
direct in his handling, and in his composition leaving 
little or nothing to be desired. As an engraver his work is 
more conspicuous for its vigour, spirit, and intelligibility 
than for finish and beauty of line. He desired that it 
should tell its own tale plainly, and bear the distinct im- 
press of his individuality, and in this he thoroughly suc- 
ceeded. As a draughtsman his skill has sometimes been 
debated, and his work at times undoubtedly bears marks 
of haste, and even carelessness. If, however, he is judged 
by his best instead of his worst, his work will not be found 
to be wanting in this respect. But it is not after all as a 
draughtsman, an engraver, or a painter that he claims his 
pre-eminence among English artists — it is as a wit, a humor- 
ist, a satirist upon canvas. Regarded in this light he has 
never been equalled, whether for his vigour of realism and 
dramatic power, his fancy and invention in the decoration 
of his story, or Ms merciless anatomy and exposure of folly 
and wickedness. If we regard him — as he loved to regard 
himself — as “author” rather than “artist,” his place is 
with the great masters of literature, — with the Thackerays 
and Fieldings, the Cervantes and Molikes. 

Additions to Hogarth literature have not been numerous of late 
years. In I860 Air G, A. Sala contributed some picturesque pages 
to the Cornhill Magazine >, which were afterwards republished in 
book form. Much minute information lias also been collected in Mr 
T * 6f. Stephens’s Catalogue of the Satirical Prints and Drawings in 
the British Museum, now in course of issue. Pictures by Hogarth 
from private collections are constantly to be found at the annual 
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exhibitions of the Old Masters in the Royal Academy; but most of 
the best known works have permanent homes in public galleries. 
Marriage a la Mode , Sigismonda, and his own portrait are in the 
Rational Gallery; the Rake’s Progress and the Election Series in 
the Sloane Museum ; and the March to Finchley and Captain Coram 
at the Foundling Hospital. There are also notable pictures in the 
Fitzwilliam Museum at Cambridge, and the Rational Portrait 
Gallery at South Kensington. The Lady’s Last Stake, to which 
reference has been made, is at present (18S0) in the possession of 
Air Louis Huth. (A. D.) 

HOGG, James (1770-1835), a Scottish poet, best 
known by his title of the “Ettrick Shepherd,” was bom 
on the banks of the Ettrick in Selkirkshire in 1770. 
His ancestors had been shepherds for centuries. He 
received hardly any school training, and seems to have 
had difficulty in getting books to read. After spending 
his early years under different masters, first as cow-herd 
and afterwards as shepherd, he was engaged in the latter 
capacity by Mr Laidlaw, tenant of Blackhouse, in the 
parish of Yarrow, from 1790 till 1799. He was treated 
with great kindness, and had access to a large collection of 
books, which he soon exhausted, and then subscribed to a 
circulating library in Peebles. While attending to his 
flock, he spent a great deal of time in reading. His first 
printed piece was “The Alistakes of a Night,” which 
appeared in the Scots Magazine for October 1794, and was 
succeeded by Scots Pastorals in 1801. A year or two after 
this publication Hogg became acquainted with Sir Walter 
Scott — a connexion which had a powerful influence for good 
on the peasant poet. He again appeared before the public 
in 1807 as the author of the Mountain Bard , to which 
Scott wrote an introductory notice. By this work, and by 
a Treatise on the Diseases of Sheep , Hogg realized about 
£300. With this money lie unfortunately embarked iu 
farming in Dumfriesshire, and in three years vvas utterly 
ruined, and had to abandon all his effects to his creditors. 
He returned to Ettrick, and there found only cold and 
estranged looks. He could not even obtain employment 
as a shepherd; so he set off in February 1810 to push his 
fortune in Edinburgh as a literary adventurer. In the 
same year he published a collection of songs, which, being 
dedicated to the countess of Dalkeith, and recommended 
to her notice by Scott, was rewarded with a present of 
100 guineas. He then commenced a weekly periodical, 
The Spy, which he continued from September 1810 
till August 1811. The appearance of the Queen’s Wake 
in 1813 established Hogg’s reputation as a poet; it was 
followed by Mador of the Moor , The Pilgrims of the 
Sun , and The Poetic Mirror. The duchess of Buccleuch, 
on her death-becl in 1814, had asked the duke to do 
something for the Ettrick bard ; and the duke gave him 
a lease for life of the farm of Altrive in Yarrow, con- 
sisting of about 70 acres of moorland, on which the poet 
built a house and spent the last years of his life. He 
took possession of it in 1817 ; but his literary exertions 
were never relaxed. Before 1820 he had 'written The 
Brownie of Bodsbech , and two volumes of Winter Evening 
Tales , besides collecting, editing, and writing part of two 
volumes of Jacobite Pelics , and contributing largely to 
Blackwood’s Magazine. In 1820 he married Miss Margaret 
Phillips, a lady of a good Annandalo family, and found 
himself possessed of about £1000, a good house, and a 
well-stocked farm. Hogg’s connexion with Blackwood’s 
Magazine kept 'him continually before the public. The 
wit and mischief of some of his literary friends made free 
with his name, and represented him in ludicrous and 
grotesque aspects ; but the effect of the whole was favour- 
able to his popularity. He visited London in 1831, and 
was feasted by the nobility, literati, and public men of 
the metropolis. On his return a public dinner was given 
to him in Peebles, — Professor Wilson in the chair,— and he 
acknowledged that he had at last “found fame.” His 
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health, however, was seriously impaired. With his pen in 
his hand to the last, Hogg in 1834 published a volume of 
Lay Sermons, and in 1835 two volumes of Montrose Tales. 
His illness ultimately assumed the form of dropsy, and 
after a short confinement he died November 21, 1835, 
having nearly completed his sixty-fifth year. He was 
buried in the churchyard of his native parish Ettrick. His 
fame had seemed to fill the whole district, and w’as brightest 
at its close ; his presence was associated with all the Border 
sports and festivities; and as a man James Hogg was ever 
frank, joyous, and charitable. 

His Shepherd's Calendar is the best of Hogg’s prose 
works ; but it is mainly as a great peasant poet that he 
lives in literature. Nothing can be more exquisite than 
some of his lyrics and minor poems — his “Skylark,” 
u When the Kye comes Hame,” his verses on the “ Comet ” 
and “ Evening Star,” and his “ Address to Lady Ann Scott.” 
The Queen's Wake unites his characteristic excellences — his 
command of the old romantic ballad style, his graceful 
fairy mythology, and his aerial flights of imagination. The 
story of Kilmeny stands at the head of all our fairy tales, 
and is inimitable for its scenes of visionary splendour, purity, 
and bliss, linked to the fairest objects of earthly interest and 
affection. In such compositions Hogg seems completely 
transformed ; he is absorbed in the ideal and supernatural, 
and might have claimed over all his contemporaries the 
Delphic laurel for direct and immediate inspiration. 

See a memoir by Professor Wilson, prefixed to an edition of Hogg’s 
works published by Blackie & Co. in 1850; Wilson’s Nodes Amhro- 
stftiue ; Gilfillan’s First Gallery of Literary Portraits ; Cunningham’s 
Biocj. and Grit . Hist, of Lit. ; and the general index to Blackwood? s 
Mrujaztne. A collected edition of Hogg’s Tales appeared in 1838 in 
G vols., and a second in 1S51 ; his collected Poems were published 
in 1850 and in 1852. For an admirable account of the social enter- 
tainments Hogg used to give in Edinburgh, see Memoir of Robert 
Chambers , by Dr William Chambers, pp. 263-270. 

HOHENELBE (Bohemian, VrchZabi ), the chief town of 
a government district in Bohemia, is beautifully situated 
on both banks of the Elbe, crossed there by five bridges, 
on the southern spurs of the Riesengebirge, and on the 
north-west Austrian railway, 16 miles north-east of Gitschin. 
The houses with lofty gables and arcades supported by 
wooden columns have a picturesque appearance ; and 
among the principal buildings are the decanal church, the 
castle surrounded by a fine park, the Augustine monastery, 
the citizen school, and the trade school. Linen and cotton 
are the staple manufactures, and there are also bleach- 
works, dye-works, and a paper-mill. A splendid view is 
obtained from the Heidelberg, which rises to the height of 
3120 feet immediately behind the town. The population 
in 1869 was 5316. 

HOHENLOHE, a German princely family, who took 
their name from the territory of Hohenlohe in Franconia, 
which, originally a countship and afterwards a principality, 
lost its Independence in 1806, and is now T included partly 
iu Wiirtemberg and partly in Bavaria. They are first men- 
tioned as possessing in the 12th century the castle of 
Holloch near IT ffenheim. At an early period they extended 
their influence into several of the Franconian valleys, includ- 
ing those of the Kocher, the Jagst, the Tauber, and the 
Gotlack. The first count of the name was Gottfried, who 
was on terms of intimacy with the emperor Henry VI., 
and whose sons founded the lines of Hohenlohe-Bruneck 
and Hohenlohe-Holloch. The former became extinct in 
the fourth generation, and the latter in 1340 divided 
into the lines of Hohenlohe-Hohenlohe and Hohenlohe- 
Speckfeld. Of these the former became extinct in 1412, 
after the most of the possessions had been alienated through 
the marriage of the female heir; and the latter in ^ 155 1 
divided into the present lines of Hohenlohe-Neuenstein and 
Hohenlohe-Waldenburg, which were elevated, the former in 
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1764 and the latter in 1744, to principalities of the em- 
pire. Hohenlohe-Neuenstein, which adopted Protestantism, 
became divided into the lines Hohenlohe -Neuenstein- 
Oehringen and Hohenlohe -Neuenstein-Langenburg, the 
former of which separated into the branches of Hohenlohe- 
Weiekerskeim and Hohenlohe-Oehringen, the one becoming 
extinct in 1756 and the other in 1805, after which their 
possessions were inherited by the Holienlohe-Neuenstein- 
Langenburg line, which latter became divided into three 
branches — the Hohenlohe Langenburg, the Hohenlohe- 
Langenburg-Oehringen, and the Holienloke-Langenbnrg- 
Kirchberg, the last becoming extinct in 1861. The line 
of Hohenlohe-Waldenburg, which remained Catholic, and 
in which was established in 1754 the order of the Phamix, 
divided itself into two branches, the Hohenlolie-Waldenburg- 
Bartenstein and the Hohenlohe-Waldenburg-Schdlingsf first, 
the former subdividing into the branches of Hohenlohe- 
Bartenstein and Hohenlohe- Jagstberg. Of the Hohenlohe 
family the following members are noted as having attained 
individual eminence. 

I. Friedrich Ltjdwig(1746-1S18), prince of Kohenlohe- 
Ingelfingen, a Prussian general, was born 31st January 
1746. Entering the Prussian service at an early age he 
became colonel in 1788, and in the campaigns of 1792 and 
1793, where he was commander of a division, he distin- 
guished himself in several engagements. In 1 794 he gained 
a brilliant victory at Kaiserslautern, and in 1796 he was 
promoted lieutenant-general and appointed to the command 
of the aimy of the Ems. Iu the same year he succeeded 
to the principality of his father. Having been appointed 
general of infantry in 1800, he in 1805 commanded a 
Prussian corps between the Saale and the Thuringian Forest. 
He was severely defeated at Jena in 1806, and after the 
duke of Brunswick was mortally wounded at Auerstadt, lie 
succeeded to the chief command, and led to the Oder the frag- 
ments of the Prussian army which capitulated at Prenzlau 
on the 28th October. On account of the blame to which this 
disaster exposed him, he had to retire from the army. He 
died at Slawentzitz, Silesia, loth February 1818. 

II. Ludwig Aloysios (1765-1829), prince of Hokenloke- 
Waldenburg-Bartenstein, marshal and peer of France, was 
bom 18th August 1765. In 1784 he entered the service 
of the palatinate, which he quitted in 1792 in order to 
take the command of a regiment raised by his father for 
the service of the emigrant princes of France. He greatly 
distinguished himself under Prince Cond6in the campaigns 
of 1792-1793, especially at the storming of the lines of 
Weissenburg. Subsequently he entered the service of 
Holland, and, when almost surrounded by the army of 
General Pichegru, conducted a masterly retreat from the 
island of Bommnel. From 1794 to 1799 he served as 
colonel in the Austrian campaigns; in 1799 he was named 
major-general by the archduke Charles; and after obtaining 
the rank of lieutenant-general he was appointed by the emperor 
of Austria governor of the two Galicias. Napoleon offered 
to restore to him his principality on condition that he 
adhered to the confederation of the Rhine, but as he refused, 
it was united to Wiirtemberg. After Napoleon's fall in 
1814 he entered the French service, and in 1815 he held 
the command of a regiment raised by himself, with which 
he took part in the Spanish campaign of 1823. In 1827 
he was created marshal and peer of France. He died at 
Lun^ville, May 30, 1829. 

III. Alexander Leopold Feaxz Emmerich (1794— 
1849), prince of Hohenlohe-Waldenburg-ScMDingsftirst, 
priest and reputed miracle-worker, was born at Kupferzell 
near Waldenburg, 17th August 1794, By his mother, the 
daughter of an Hungarian nobleman, he was from infancy 
destined for the church ; and she entrusted the care of his 
early education to the ex- Jesuit RieL In 1804 he entered 
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the “Theresianum” at Vienna, in 1308 the academy at Bern, 
in 1810 the archiepiscopal seminary at Vienna, and after- 
wards he studied at Tyrnau and Ellwangen. He was 
ordained priest in 1815, and in the following year he went 
to Borne, where he entered the society of the u Fathers of 
the Sacred Heart.” Subsequently, at Munich and Bamberg, 
he was blamed for Jesuit and obscurantist tendencies, but 
obtained considerable reputation as a preacher. His first 
so-called miraculous cure was effected, in conjunction with 
a peasant Martin Michel, on a princess of Schwarzenberg 
who had been for some years paralytic. Immediately he 
acquired such fame as a performer of miraculous cures that 
multitudes from various countries flocked to partake of the 
beneficial influence of his supposed supernatural gifts. 
Ultimately, on account of the interference of the authorities 
with his operations, he went in 1821 to Vienna and then 
to Hungary, where he became canon at Grosswardein, and 
in 1844 titular bishop of Sardica. He died at Voslau near 
Vienna, 17th November 1849. He was the author of a 
number of ascetic and controversial writings, which were 
collected and published in one edition by Brunner at 
Batisbon in 1851. 

See Paulus, Quintcssenz aus Anfcmg. Mitte , und Ende der Wun - 
dercurvcrsuche, ivelche m Wurzburg und Bamberg durch Mart, 
Michel und den Prinzen von Hokenlohe-Schillingsfurst unternommen 
warden sind, Leipsic, 182*2. 

HOHENMAUTH, the chief town of a government dis- 
trict in Bohemia, Austria, is situated on the Lautchna, and 
on the Austrian States Bailway 16 miles E. of Chrudim. 
It possesses a beautiful old decanal church, and has cloth 
manufactures, a brewery, a tannery, a sugar work, and flour 
and sago mills. It depends for its prosperity largely on the 
agriculture of the neighbourhood. The population in 1869 
was 6018. 

HOHENSTEIN, a town of Saxony, circle of Zwickau, 
stands on the slopes of the Erzgebirge, and on the Saxon 
States Bailway, 12 miles N.E. of Zwickau. Since 1875 
Ernstthal has been included within its limits. Hohenstein 
proper possesses a beautiful parish church, a town-house re- 
stored in 1876, and a monument to those who fell in the 
Prussian war of 1870-71 ; and Ernstthal has also a fine 
parish church. The principal industry is the spinning and 
weaving of cotton, the manufacture of waxcloth, stockings, 
and woollen and silk fabrics, cotton printing, and dyeing. 
Many of the inhabitants are also employed in the neigh- 
bouring arsenic mines. Not far from Hohenstein there is 
a mineral spring, connected with which there are various 
kinds of baths. Hohenstein is the birthplace of the 
physicist G. H. von Schubert, and of Schroter, one of the 
inventors of the pianoforte. The building of Ernstthal was 
occasioned in 1680 by the presence of the plague at 
Hohenstein, and it received its name from Count Christian 
Ernst of Schonburg, who was the principal instigator of its 
erection. Tb e population of Hohenstein in 1 875, including 
Ernstthal with a population of 4118, was 9844. 

HOHENZOLLEBN, an old German princely house, 
from which the present dynasty of Prussia is descended, 
takes its name from the old castle of Zollern, or Hohen- 
zollern, on the mountain of Zollern, about 1J miles south 
from Hechingen. There is a vague tradition connecting 
the house with the Colonna family of Borne, or the Colalto 
family of Lombardy, and a more definite one which men- 
tions a Swabian count, Thassilo of Burchardinger, as having 
built the castle of Zollern about the beginning of the 9 th 
century. The first counts of Zollern of whom there is 
historical mention are Burchard and Wezel, apparently 
brothers, who in 1061 fell in one of the party feuds during 
the minority of the emperor Henry IV. Count Frederick 
III of Zolre, who died in 1200, one of the trusted 
councillors of the emperors Frederick I. and Henry VI., 
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became count of Nuremberg in 1191, through having 
married the heiress of Count Conrad II. of Nuremberg. 
His sons, Conrad III. and Frederick IV., succeeded to the 
joint possession of his titles and estates, and founded respec- 
tively the Frankish and the Swabian lines. The Frankish 
house steadily and uninterruptedly increased its possessions 
and its influence; in 1363 it was raised to princely rank 
in the person of Frederick V. ; in 1415 it obtained through 
Frederick VI. the electorate of Brandenburg from the 
emperor Sigismund ; and in 1701 its head, the elector 
Frederick III, became the first king of Prussia. The 
influence of the Swabian line was greatly weakened by parti- 
tions, but in the beginning of the 16th century it rose to 
some eminence through Count Eitel Frederick II, privy 
councillor of the emperor Maximilian I., who received from 
the emperor the district of Hargerloch in exchange for 
Bhaziins, in the Grisons, which had come into his family 
by marriage. His grandson, Charles I., received in 
1529 from the emperor Charles V. the countships of 
Sigmaringen and Vohringen. Eitel Frederick III. and 
Charles II divided their states, the former taking Holicn- 
zollern with the title Hohenzollern-Hechingen, the latter 
Sigmaringen and Vohringen with the title Hohenzollern- 
Sigmaringen. Count John George of Iiohenzollera- 
Hechingen, son of Eitel Frederick III, was raised to 
princely rank by the emperor Ferdinand II. in 1623, and 
John of Hohenzollern-Sigmaringen received the same 
honour in 1638. In 1695 the two Swabian branches 
entered conjointly into an agreement with the Brandenburg 
line that, in case of the extinction of the male line of either 
of the Swabian branches, the states should be inherited by 
the other branch, aud that if both branches became extinct 
the states should be inherited by the Brandenburg line. 
In consequence of the political troubles of 1848, Prince 
Frederick William of Hohenzollern-Hechingen, and Charles 
Anton of Hohenzollern-Sigmaringen resigned their princi- 
palities, which consequently fell to the crown of Prussia, 
by whom they were taken possession of, March 12, 1850. 
By royal decree of 20th May of the same year the title of 
highness was conferred on the two princes, with the prero- 
gatives of younger sons of the royal house. The proposal 
to raise Prince Leopold of Hohenzollern-Sigmaringen to 
the throne of Spain in 1870 was the immediate occasion 
of the war between France and Germany. In 1852 the 
lands of Hohenzollern were formed into an administrative 
division of Prussia. It is composed of a long narrow strip 
of land bounded on the N.E. and W. by Wurtemberg and 
on the W. and S. by Baden, with an area of 440 square 
miles, and a population in 1875 of 66,614. 

See Stillfried, Ilohenzollernsche Forschungcn , Berlin, 1847; 
Stillfried and Miircker, Mommicnta Z oiler ana, 1852-66; Riedel, 
Die Ahnherren des preussischen ICdnigshanses, 1854; Riedel, (Je- 
schichte des preussischen Konigshauses bis 1440, 1861 ; FfaeliricMm 
uber die Stammburg Hohenzollern , 1863; Carlyle’s Frederick the 
Great. 

HOLBACH, Paul Heineich Dieteicii, Baeoit i>’ 
(1723-1789), philosophe of the Parisian school of the 18th 
century, was born at Heidelsheim in the palatinate in 1723. 
Of his family little is known ; according to J, J. Kousseau, 
his father was a rich parvenu, who brought liis son at an 
early age to Paris, where the latter spent most of his life. 
Much of Holbach’s fame is due to his intimate connexion 
with the brilliant coterie of bold thinkers and polished wits 
whose creed, the new philosophy, is concentrated in the 
famous Encyclopedic . Possessed of easy means and being of 
hospitable disposition, he kept open house for such men as 
Helvetius, D’Alembert, Diderot, Condillac, Turgot, Buffon, 
Grimm, Hume, Garrick, Wilkes, Sterne, and for a time 
Bousseau, who, while enjoying the intellectual pleasure of 
their host’s conversation, were not insensible to the material 
charms of his excellent cuisine and costly wines, 
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A1 though, an atheist, or at least a materialist of the most 
material school, Holbach seems to have been endowed with 
a more than average share of virtue, and, whether by his 
courtesy, gentleness, or benevolence, inspired a warm affec- 
tion in all he met. Even his failings, of which his simple 
credulity was perhaps the most prominent, were amiable. 
He was one of the best informed men of his day, and his 
excellent memory placed at his immediate disposal all the 
learning lie had amassed. He visited England on one 
occasion, but the solemn stiffness of the British, even while 
amusing themselves, and the peculiar relations of society, 
disgusted as much as they surprised him. For the 
Encyclopedic Holbach compiled and translated a large 
number of articles on chemistry and mineralogy, chiefly 
from German sources. He attracted more attention, how- 
ever, in the department of philosophy. In 1767 Christian - • 
zsme Devoile appeared, in which lie attacked Christianity 
and religion as the source of all human evils. Regarding 
religion as a blind superstitious bondage, maintained ou 
men’s minds by the self-interest of the priests, he tried to 
prove it not only unnecessary but absolutely prejudicial to 
human morality. This was followed up in 1770 by a still 
more open attack in his most famous book, Le Systeme de 
la Nature , in which it is probable he was assisted by 
Diderot. Denying the existence of a deity, and refusing 
to admit as evidence all a priori arguments, Holbach saw 
in the universe nothing save matter in spontaneous move- 
ment. What men call their souls become extinct when 
the body dies. Happiness is the end of mankind. “It 
would be useless and almost unjust to insist upon a man’s 
being virtuous if he cannot be so without being unhappy. 
So long as vice renders him happy, he should love vice.” 
Not less direct and trenchant are his attacks on political 
government, which, interpreted by the light of after events, 
sound like the first distant mutterings of the tempest that 
shortly after his death broke over the capital of France. 
The Systeme de la Nature struck horror into the minds of 
even the most “enlightened” of the Parisian philosophers. 
Charmed by the novelty of their own opinions, and dazzled 
by the glittering wit and argument with which they had 
supported them, they had never realized into what extremi- 
ties they had hurried till this lurid torch revealed the 
hideous abyss from which they were so little removed. 
Yoltaire hastily seized his pen to refute the philosophy of 
the Systeme, in the article “ Dieu ” in his JDictionnaire 
Philosophique, while Frederick the Great also drew up an 
answer to it. Though vigorous in thought and in some 
passages clear and eloquent, the style of the book is diffuse 
and declamatory, and asserts rather than proves its state- 
ments. Its principles are summed up in a more popular 
form in 7 3 on Sens , on I dees naturelles oppose es aux idees 
surnaturelles , published at Amsterdam in 1772. In the 
Systeme Social (1773), the Politique Naturelle (1773-74), 
and the Morale Universelle (1776), Holbach attempts to 
rear a system of morality in place of the one lie had so 
fiercely attacked, but these later writings had not a tithe 
of the popularity and influence of his earlier and more 
pernicious work. He published his books either anony- 
mously or under a borrowed name, and was forced to have 
them printed out of France. He died in 1789. On the 
death of his first wife he obtained a papal dispensation to 
marry her sister, who survived him till 1814. 

Holbacli is also the author of the following and other works: — 
Esprit du Clerge, 1767; De V Imposture sacerdotale , 1767 ; Pretres 
Demasques , 1768 ; Examen Critique de la me et des outrages de St 
Paul , 1770 ; Histoire Critique de Jisus Christ , 1770 ; and Etho- 
c ratio, 1776. For further particulars as to his life and doctrines 
see Grimm’s Corrcspon dance Littcraire, &c., 1813; Rousseau’s Con- 
fessions ; Morellet’s Memo ires, 1821 ; Madame de Genlis, Les Diners 
du Baron Holbach , Madame d’ipinay’s Memoires ; Avezac-Lavigne, 
Diderot et la SoctiU du Baron I Holbach, 1875; and Morley’s 
Diderot , 1878. 
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HOLBEIN, Hans, the elder, belonged to a celebrated 
family of painters in practice at Augsburg and Basel from 
the close of the 15th to the middle of the 16th century. 
Though closely connected with Venice by her commercial 
relations, and geographically nearer to Italy than to 
Flanders, Augsburg at the time of Maximilian cultivated 
art after the fashion of the Flemings, and felt the influence 
of the schools of Bruges and Brussels, which had branches 
at Cologne and in many cities about the headwaters of the 
Rhine. It was not till after the opening of the 16th 
century, and between that and the era of the Reformation, 
that Italian example mitigated to some extent the asperity 
of South German painting. But this is not the place 
to give even an outline of this development. It must be 
sufficient to note that Flemish and German art was first 
tempered w T ith Italian elements at Augsburg by Hans 
Holbein the elder. Hans first appears at Augsburg as 
partner to his brother Sigmund, who survived him and 
died in 1 540 at Berne. Sigmund is described as a painter, 
but his works have not come clown to us. Hans had the 
lead of the partnership at Augsburg, and signed all the 
pictures which it produced. In common with Herlen, 
Schongauer, and other masters of South Germany, he first 
cultivated a style akin to that of Mending and other 
followers of the schools of Brussels and Bruges, but he 
probably modified the systems of those schools by studying 
the works of the masters of Cologne. As these early im- 
pressions waned, they were replaced by others less favour- 
able to the expansion of the master's fame; and as his 
custom increased between 1499 and 1506, we find him 
relying less upon the teaching of the schools than upon a 
mere observation and reproduction of the quaintnesses of 
local passion plays. Most of Ills early works indeed are 
taken from the Passion, and in these he obviously marshalled 
his figures with the shallow stage effect of the plays, copy- 
ing their artificial system of grouping, careless to some 
extent of proportion in the human shape, heedless of any 
but the coarser forms of expression, and technically satisfied 
with the simplest methods of execution. If in any branch 
of liis art he can be said to have had a conscience at this 
period, we should say that he showed it in Ms portrait 
drawings. It is seldom that we find a painted likeness 
worthy of the name. The drawings of which numbers are 
still preserved in the galleries of Basel, Berlin, and Copen- 
hagen show extraordinary quickness and delicacy of hand, 
and a wonderful facility for seizing character; and this 
happily is one of the features which Holbein bequeathed 
to his son. It is between 1512 and 1522 that Holbein 
tempered the German quality of his style with some North 
Italian elements. A purer taste and more pleasing realism 
mark his work, which in drapery, dress, and tone is as 
much more agreeable to the eye as in respect of modelling 
and finish it is smoother and more carefully rounded. 
Costume, architecture, ornament, and colour are applied 
with some knowledge of the higher canons of art. Here 
too advantage accrued to Hans the younger, whose inde- 
pendent career about this time began. 

The date of the elder Holbein’s birth is unknown. But 
his name appears in the books of the tax-gatherers of 
Augsburg in 1494, superseding that of Michael Holbein, 
who is supposed to have been his father. Previous to that 
date, and as early as 1493, he was a painter of name, and he 
executed in that year, it is said, for the abbey at Weingarten, 
the wings of an altarpiece representing Joachim’s Offering, 
the Nativity of the Virgin, Mary’s Presentation in the 
Temple, and the Presentation of Christ, which now hang 
in separate panels in the cathedral of Augsburg. In these 
pieces and others of the same period, for instance in two 
Madonnas in the Moritz chapel and castle of Nuremberg, 
we mark the clear impress of the schools of Van der Weyden 
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and Metaling ; whilst in later works, such as the Basilica 
of St Paul (1504) in the gallery of Augsburg, the waae.of 
Flemish influence is apparent. Bat this altarpiece, with 
its quaint illustrations of St Paul’s life. and martyrdom is 
not alone of interest because its execution is characteristic 
of old Holbein. It is equally so because it contains 
portraits of the master himself, accompanied by his two 
sons, the painters Ambrose and Hans Holbein. Later 
pictures, such as the Passion series in the Fiirstenberg 
gallery at Donaueschingen, or the Martyrdom of St 
Sebastian in the Munich Pinikofchek, contain similar 
portraits, the original drawings of which are found in old 
Holbein’s sketch-book at Berlin, or in stray leaves like 
those possessed by the duke of Aumale in Paris. Hot one 
of these fails to give us au insight into the character, or a 
reflex of the features, of the members of this celebrated 
family. Old Holbein seems to ape Leonardo, allowing his 
hair and beard wildly to grow, except on the upper lip, 
Hans the younger is a plain-looking boy. But his father 
points to him with his finger, and hints that though but a 
child he is clearly a prodigy. 

After 1 516 Hans Holbein the elder appears as a defaulter 
in the registers of the tax-gatherers at Augsburg ; but he 
willingly accepts commissions abroad. At Issenheim in 
Alsace, where Griinewald was employed in 1516, old 
Holbein also finds patrons, and contracts to complete an 
altarpiece. But misfortune or a bailiff pursues him, and 
he leaves Issenheim, abandoning his work and tools. 
According to Sandrart, he wanders to Basel and takes the 
freedom of its guild. His brother Sigmund and others are 
found suing him for debt before the courts of Augsburg. 
Where he lived when he executed the altarpiece, of which 
two wings with the date of 1522 are in the gallery of 
Carlsruhe, is uncertain ; where lie died two years later is 
unknown. He slinks from ken at the close of a long life, 
and disappears at last heeded by none but his own son, 
who claims his brushes and paints from the monks of 
Issenheim without much chance of obtaining them. His 
name is struck off the books of the Augsburg guild in 1524. 

The elder Holbein uas a prolific artist, who left many pictures 
behind him. Earlier than the Basilica of St Paul, already men- 
tioned, is the Basilica of St Mary Maggiore, and a Passion m 
eleven pieces, in the Augsburg gallery, both executed in 1499. 
Another Passion, with the root of Jesse and a tree of the Dominicans, 
is that preserved in the Staedel, Saalhof, and church of St Leonard 
at Frankfort. It was executed in 1501. The Passion of Donau- 
eschingen was finished after 1502, in which year was completed 
the Passion of Kaisheim, a conglomerate of twenty-seven panels, 
now divided amongst the galleries of Munich, Nuremberg, Augs- 
burg, and SchleUsheim. An altarpiece of the same class, com- 
missioned for the monastery of St Moritz at Augsburg in 1504-8, 
has been dispersed and lost. 1512 is the date of a Conception m 
the Augsburg gallery, long assigned, in consequence of a forged 
inscription, to flans Holbein the younger. A diptych, with a 
Virgin and Child, and a portrait of an old man, dated 1513, is 
in separate parts in the collections of Mr Posonyi and Count 
Lanekoronski at Vienna. The sketch-books of Berlin, Copen- 
hagen, and Augsburg give a lively picture of the forms and dress 
of Augsburg residents at the beginning of the 16th century. They 
comprise portraits of the emperor Maximilian, the future Charles 
V., Kunz von dar Rosen the fool of Maximilian, the Fuggers, 
friars, merchants, and at rare intervals ladies. 

HOLBEIN, Hants, the younger (1497-1543), favourite 
son of Hans Holbein the elder, was probably born at 
Augsburg about the year 1497. Though Sandrart and Van 
Manrler declare that they do not know who gave him the 
first lessons, he doubtless received an artist’s education 
from Ms father. About 1515 he left Augsburg with 
Ambrose his elder brother to seek employment as an illus- 
trator of books at Basel His first patron is said to have 
been Erasmus, for whom, shortly after his arrival, he illus- 
trated with pen-and-ink sketches an edition of the 
Encomium Morice , now in the museum of Basel. But his 
chief occupation was that of drawing titlepage-blocks and 


initials for new editions of the Bible and classics issued 
from the presses of Froben and other publishers. Ilia 
leisure hours, it is supposed, were devoted to the production 
of rough painter’s work, a schoolmaster’s sign in the Basel 
collection, a table with pictures of St Nobody in the library 
of the university at Zurich. In contrast with these coarse 
productions, the portraits of Jacob Meyer and lus wife in 
the Basel museum, one of which purports to have been 
finished in 1516, are miracles of workmanship. It has 
always seemed difficult indeed to ascribe such excellent 
creations to Holbein’s nineteenth year; and it is. hardly 
credible that he should have been asked to do tilings of 
this kind so early, especially when it is remembered that 
neither he nor his brother Ambrose were then allowed 
to matriculate in the guild of Basel. Not till 1517 did 
Ambrose, whose life otherwise remains obscure, join that 
corporation ; Hans, not overburdened with practice, wan- 
dered into Switzerland, where (1517) he was employed to 
paint in the house of Jacob Hertenstein at Lucerne. In 
1519 Holbein reappeared at Basel, where he matriculated, 
and, there is every reason to think, married. Whether, 
previous to this time, he took advantage of his vicinity to 
the Italian border to cross the Alps is uncertain. Van 
Manrler says that he never was in Italy ; yet the large wall- 
paintings which he executed after 1519 at Basel, and the 
series of his sketches and pictures which is still extant, 
might lead to the belief that Van Manrler was misinformed. 
The spirit of Holbein’s compositions for the Basel town-hall, 
the scenery and architecture of his numerous drawings, and 
the cast of form in some of his imaginative portraits, make 
it more likely that he should have felt the direct influence 
of North Italian painting than that he should have taken 
Italian elements from imported works or prints. The Swiss 
at this period wandered in thousands to swell the ranks of 
; the French or imperial armies fighting on Italian soil, and 
the Toarl they took may have been followed by Hans on a 
more peaceful mission. He shows himself at all events 
familiar with Italian examples at various periods of his 
career; and if we accept as early works the Flagellation, 
and the Last Supper at Basel, coarse as they are, they show 
some acquaintance with Lombard methods of painting, 
whilst in other pieces, such as the series of the Passion in 
oil in the same collection, the modes of Hans Holbein the 
elder are agreeably commingled with a more modern, it may 
be said Italian, polish. Again, looking at the Virgin and 
Man of Sorrows in the Basel museum, we shall be struck 
by a searching metallic style akin to that of the Fcrrarcse ; 
and the Lais or the Venus and Amor of the same collection 
reminds us of the Leonarrlesques of the school of Milan, 
When Holbein settled down to an extensive practice 
at Basel in 1519, lie decorated the walls of the Louse 
“Zum Tauz” wiLh simulated architectural features of a 
florid character after the fashion of the Veronese ; and his 
wall paintings in the town-hall, if we can truly judge of 
them by copies, reveal an artist not unfamiliar with North 
Italian composition, distribution, action, gesture, and ex- 
pression. In his drawings too, particularly in a set repre- 
: smiting the Passion at Basel, the arrangement, and also 
the perspective, form, and decorative ornament, are in the 
spirit of the school of Mantegna. Contemporary with 
these, however, and almost inexplicably in contrast with 
them as regards handling, are portrait-drawings such as the 
likenesses of Jacob Meyer and his wife, which are finished 
with German delicacy, anrl with a power and subtlety of 
hand seldom rivalled in any school. Curiously enough, the 
same contrast maybe observed between painted compositions 
and painted portraits. The Bonifacius Amerbach of 1519 
at Basel is acknowledged to be one of the most complete 
examples of smooth and transparent handling that Holbein 
ever executed. His versatility at this period is shown by 
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a dead Christ (1521), a corpse in profile on a dissecting 
table, and a set of figures in couples ; the Madonna and St 
Pantalus, and Kaiser Henry with the empress Kunigunde 
(1522), originally composed for the organ loft of the Basel 
cathedral, now in the Basel museum. Equally remarkable, 
but more attractive, though injured, is the Virgin and Child 
between St Ursus and St Nicholas (not St Martin) giving 
alms to a beggar, in the gallery of Solothurn. This re- 
markable picture is dated 1522, and seems to have been 
ordered for an altar in the minster of St Ursus of Solothurn 
by Nicholas Conrad, a captain and statesman of the 16 th 
century, whose family allowed the precious heirloom to fall 
into decay in a chapel of the neighbouring village of 
•Grenchen, Numerous drawings in the spirit of this picture, 
and probably of the same period in his career, might have 
led Holbein’s contemporaries to believe that he would make 
Tils mark in the annals of Basel as a model for painters of 
altarpieces as well as a model for pictorial composition and 
portrait. The promise which he gave at this time was 
immense. He was gaining a freedom in draughtsmanship 
that gave him facility to deal with any subject Though 
a realist, he was sensible of the dignity and severity of 
religious painting. His colour had almost all the richness 
and sweetness of the Venetians. But he had fallen on evil 
times, as the next few years undoubtedly showed. Amongst 
the portraits which he executed in these years are those of 
Eroben, the publisher, known only by copies at Basel and 
Hampton Court, and Erasmus, who sat in 1523, as he like- 
wise did in 1530, in various positions, showing his face three- 
quarters as at Longford, Basel, Turin, Parma, the Hague, and 
Vienna, and in profile as in the Louvre or at Hampton Court. 
Besides these, Holbein made designs for glass windows and 
prints, including subjects of every sort, from the Virgin and 
Child with saints of the old time to the Dance of Death, 
from gospel incidents extracted from Luther’s Bible to 
satirical pieces illustrating the sale of indulgences and other 
abuses denounced by Beformers. Holbein, in this way, was 
carried irresistibly with the stream of the Reformation, in 
which, it must now be admitted, the old traditions of 
religious painting were wrecked, leaving nothing behind 
but unpictorial elements which Cranach and his school 
vainly used for pictorial purposes. 

Once only, after 1526, and after he had produced the 
Lais and Venus and Amor, did Holbein with impartial 
spirit give his services and pencil to the Roman Catholic 
cause. The burgomaster Meyer, whose patronage he had 
already enjoyed, now asked him to represent himself and his 
wives and children in prayer before the Virgin; and Holbein 
produced the celebrated alfcarpiece now in the palace of 
Prince William of Hesse at Darmstadt, the shape and com- 
position of which are known to all the world by its copy in 
the Dresden museum. The drawings for this masterpiece 
are amongst the most precious relics in the museum of 
Basel. The time now came when art began to suffer from 
unavoidable depression in all countries north of the Alps. 
Holbein, at Basel, was reduced to accept the smallest com- 
missions — even for scutcheons. Then he saw that his 
■chances -were dwindling to nothing, and taking a bold 
resolution, armed with letters of introduction from Erasmus 
to More, he crossed the Channel to England, where in the 
one-sided branch of portrait painting he found an endless 
•circle of clients. Eighty-seven drawings by Holbein in 
Windsor Castle, containing an equal number of portraits, 
of persons chiefly of high quality, testify to his industry 
in the years which divide 1528 from 1543. They are all 
•originals of pictures that are still extant, or sketches for 
pictures that were lost or never carried out. Sir Thomas 
More, with whom he seems to have had a very friendly 
connexion, sat to him for likenesses of various kinds. The 
•drawing of his bead is at Windsor. The picture from that 


drawing belonged, and perhaps still belongs, to Mr Huth 
in London. A pen-and-ink sketch, in which we see More 
surrounded by all the members of bis family, is now in the 
gallery of Basel, and numerous copies of a picture from it 
prove how popular the lost original must once have been. 
At the same period were executed the portraits of Warharn 
(Lambeth and Louvre), Wyatt (Louvre), Sir Henry Guild- 
ford and his wife (Windsor and Mr Erewen), all finished 
in 1527, the astronomer Kratzer (Louvre), Godsalve 
(Dresden), and Bryan Tuke (Munich) in 1528. In this 
year, 1528, Holbein returned to Basel, taking to Erasmus 
the sketch of More’s family. With money which he 
brought from London he purchased a house at Basel wherein 
to lodge his wife and children, whose portraits he now 
painted with all the care of a husband and father (1528). 
He then witnessed the flight of Erasmus and the fury of 
the iconoclasts, who destroyed in one day almost all the 
religions pictures at Basel. The municipality, unwilling 
that he should suffer again from the depression caused by 
evil times, asked him to finish the frescos of the town-hull, 
and the sketches from these lost pictures are still before us 
to show that he had not lost the spirit of his earlier clays, 
and was still capable as a composer. His Rehoboam 
receiving the Israelite Envoys, and Saul at the Head of his 
Array meeting Samuel, testify to Holbein’s power and his 
will, also proved at a later period by the Triumphs of Riches 
and Poverty, executed for the Steelyard in London, to 
prefer the fame of a painter of history to that of a painter 
of portraits. But the reforming times still remained 
unfavourable to art. With the exception of a portrait of 
Melanchtlion (Hanover) which he now completed, Holbein 
found little to do at Basel. The year 1530, therefore, saw 
him again on the move, and he landed in England for the 
second time with the prospect of bettering his fortunes. 
Here indeed political changes had robbed him of his earlier 
patrons. The circle of More and Warharn was gone. But 
that of the merchants of the Steelyard took its place, for 
whom Holbein executed the long and important series of 
portraits that lie scattered throughout the galleries and 
collections of England and the Continent, and bear date 
after 1532. Then came again the chance of practice in 
more fashionable circles. In 1533 the Triumphs of Wealth 
and Poverty were executed, then the portraits of Leland and. 
Wyatt (Longford), and (1534) the portrait of Thomas Crom- 
well. Through Cromwell Holbein probably became attached 
to the court, in the pay of which he appears permanently 
after 1537. From that time onwards he was connected 
with all that was highest in the society of London. Henry 
VIII. invited him to make a family picture of himself, his 
father, and family, which obtained a post of honour at 
Whitehall. The beautiful cartoon of a part of this fine 
piece at Hardwieke Hall enables us to gauge its beauty 
before the fire which destroyed it in the 17th century. 
Then Holbein painted Jane Seymour in state (Vienna), 
employing some English hand perhaps to make the replicas 
at the Hague, Sion House, and Woburn; he finished the 
Southwell of the Uffizi (copy at the Louvre), the jeweller 
Morett at Dresden, and last, not least, Christine of Denmark 
(Arundel and Windsor castles), who gave sittings at 
Brussels in 1538, During the journey which this work 
involved Holbein took the opportunity of revisiting Basel, 
where he made his appearance in silk and satin, and pro 
forma only accepted the office of town painter. He had 
been living long and continuously away from home, not 
indeed observing due fidelity to his wife, who still resided 
at Basel, but fairly performing the duties of keeping her 
in comfort. His return to London in autumn enabled him 
to do homage to the king in the way familiar to artists. 
He presented to Henry at Christmas a portrait of Prince 
Edward. Again abroad in the summer of 1539, he painted 
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■with great fidelity tie princess Anne of Oleves, at Diiren 
near Cologne, whose form we still see depicted in tie great 
picture of the Louvre. That he could render the features 
of Ms sitter without flattery is plain from this one example. 
Indeed, habitual flattery was contrary to his habits. 
His portraits up to this time all display that uncommon 
facility for seizing character which his father enjoyed before 
him, and which he had inherited in an expanded form. 
No amount of labour, no laboriousness of finish — and of 
both he was ever prodigal — betrayed him into loss of re- 
semblance or expression. No painter was ever quicker at 
noting peculiarities of physiognomy, and it may be observed 
that in none of his faces, as indeed in none of the faces 
one sees in nature, are the two sides alike. Yet he was 
not a child of the 16th century, as the Venetians were, in 
substituting touch for line. We must not look iu his works 
for modulations of surface or subtle contrasts of colour in 
juxtaposition. His method was to the very last delicate, 
finished, and smooth, as became a painter of the old school 

Amongst the more important creations of Holbein's later 
time we should note his Duke of Norfolk at Windsor, the 
hands of which are so perfectly preserved as to compensate 
for the shrivel that now disfigures the head. Two other 
portraits of 154-1 (Berlin and Vienna), the Falconer at the 
Hague, and John Chambers at Vienna (1542), are noble 
specimens of portrait art ; most interesting and of the same 
year are the likenesses of Holbein himself, of which several 
examples are extant — one particularly good at Fahna, the 
seat of the Sfcackelberg family near Riga, and another at 
the Uffizi in Florence. Here Holbein appears to us as a 
man of regular features, with hair just turning grey, but 
healthy in colour and shape, and evidently well to do in 
the world. Yet a few months only separated him then 
from his death-bed. He was busy painting a picture of 
Henry the VIII, confirming the Privileges of the Barber 
Surgeons (Lincoln's Inn Fields), when he sickened of the 
plague and died after making a will about November 
1543. His loss must have been seriously felt in England. 
Had lie lived his last years in Germany, he would not have 
changed the current which decided the fate of painting in 
that country ; he would but have shared the fate of Diirer 
and others who merely prolonged the agony of art amidst 
the troubles of the Reformation. (j. a. c.) 

HOLBERG, Ludvig- Holbekg, Barojv (1634-1754), the 
greatest of Scandinavian writers, was born at Bergen, in 
Norway, on the 3d of December 1684. .Both Holberg's 
parents died in his childhood, his father first, leaving a con- 
siderable property ; and in his tenth year he lost his mother 
also. Before the latter event, however, the family had been 
seriously impoverished by a great fire, which destroyed 
several valuable buildings, but notwithstanding this, the 
mother left to each of her six children some little fortune. 
In 1694 the boy Holberg was taken into the house of his 
uncle, who sent him to the Latin school, and prepared him 
for the profession of a soldier ; but soon after this he was 
adopted by his cousin Otto Munthe, and went to him up 
in the mountains. His great desire for instruction, however, 
at last induced his family to send him back to Bergen, to 
his uncle, and there he remained, eagerly studying, until the 
destruction of that city by fire in 1702, when he was sent 
to the university of Copenhagen. But he soon exhausted 
his resources, and, having nothing to live upon, was glad to 
hurry back to Norway, where he accepted the position of 
tutor in the house of a rural dean at Voss. He soon 
returned to Copenhagen, where in 1704 he took his degree, 
and worked hard at French, English, and Italian. But he 
had to gain his living, and accordingly he accepted the post 
of tutor once more, this time in the house of Dr Smidt, 
vice-bishop of Bergen, The good doctor had travelled 
-much, and the reading of his itineraries and note-books 
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awakened such a longing for travel in the young Holberg 
that at last, in 1706, having scraped together 60 dollars, 
he went on board a ship bound for Holland. He proceeded 
as far as Aix-la-Chapelle, where he fell sick of a fever, 
and suffered so much from weakness and poverty, that he 
made his way to Amsterdam, and came back to Norway. 
Ashamed to be seen so soon in Bergen, he stopped at 
Christianssand, where he lived through the winter, support- 
ing himself by giving lessons in French. In the spring lie 
travelled, in company with a studeut named Brix, through 
London to Oxford, where he studied for two years, gaining 
his livelihood by giving lessons on the violin and the flute. 
He mentions, with gratitude, the valuable libraries of 
Oxford, and it is pleasant to record that it was while he 
was there that it first occurred to him, as he says, tc how 
splendid and glorious a thing it would be to take a place 
among the authors." Through London and Elsinore lie 
reached Copenhagen a third time, and began to lecture at 
the university ; his lectures were attended, but he got no 
money. He was asked in 1709 to conduct a rich young 
gentleman to Dresden, and on his return journey he lectured 
at Leipsic, Halle, and Hamburg. Once more in Copen- 
hagen, he undertook to teach the children of Admiral 
Gedde. Weary with this work, he took a post at Borch 
College in 1710, where he wrote, but did nob print, his first 
work, A Universal History , and was permitted to present 
to King Frederick IV. two manuscript essays on Christian 
IV. and Frederick III. The king soon after presented him 
with the Rosenkrantz grant of 100 dollars for four years, 
the holder of which was expected to travel Holberg 
accordingly started in 1715, and visited, chiefly on foot, a 
great portion of Europe. From Amsterdam he walked 
through Rotterdam to Antwerp, took a boat to Brussels, and 
on foot again reached Paris. Walking and skating, he pro- 
ceeded in the depth of winter to Marseilles, and on by sea 
to Genoa. On the last-mentioned voyage he caught a fever, 
and nearly died in that city. On his recovery he pushed 
on to Civita Vecchia and Rome. When the spring had 
come, being still very poor and in feeble health, he started 
homewards on foot by Florence, across the Apennines, 
through Bologna, Parma, Piacenza, Turin, over the Alps, 
through Savoy and Dauphin^ to Lyons, and finally to Paris, 
where he arrived in excellent health. After spending a 
month in Paris, he walked on to Amsterdam, took sail to 
Hamburg, and so went back to Denmark in 1 7 1 6. He .spent 
the next two years in extreme poverty, and published his 
Introduction to Natural and Popular Law . But at last, 
in 1718, his talents were recognized by his appointment as 
professor of metaphysics at the university of Copenhagen ; 
and in 1720 he was promoted to the lucrative chair of 
public eloquence, which gave him a seat in the consistory. 
His pecuniary troubles were now at an end. Hitherto he 
had written only on law, history, and philology, although 
in a Latin controversy with the jurist Andreas Hover of 
Flensborg his satirical genius had flashed out. But now, 
and until 1728, he created an entirely new class of 
humorous literature under the pseudonym of Ilans Mik- 
kelsen. The serio-comic epic of Peder Paars , one of the 
great classics of the Danish language, appeared in 1719. 
This poem was a brilliant satire on contemporary manners, 
and enjoyed an extraordinary success. But the author had 
offended in it several powerful persons who threatened his 
life, and if Count Danneskjold had not personally interested 
the king in him, Holberg's career might have had an un- 
timely close. During the next two years he published five 
shorter satires, all of which were well received by the 
public. The great event of 1721 was the erection of the 
first Danish theatre in Gronnegade, Copenhagen ; Holberg 
took the direction of this house, in which was played, in 
September 1722, a Danish translation of L'Avare, Until 
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tli is time no plays liacl been acted in Denmark except in 
French and German, but Holberg now determined to use 
bis talent in the construction of Danish comedy. The first 
of his original pieces performed was Den 2~>olitis1ce Kand- 
stober (The Pewterer turned Politician) ; he wrote other 
comedies with miraculous rapidity, and before 1722 was 
closed, there had been performed in succession, and with 
immense success, Ben Ycegelsindecle (The Waverer), Jean de 
France , Jeppe pact Bjerget, and Gert the Westphalian. Of 
these five plays, four at least are masterpieces ; and they 
were almost immediately followed by others. Holberg 
took no rest, and before the end of 1723 the comedies of 
Barselstuen (The Lying-in Doom), The Fleventh of July , 
Jakob von Thyboe , Ben Buncleslose (The Fidget), Erasmus 
Montanas , Bon Ranudo , Ulysses of Ithaca , Without Head 
or Tail , Witchcraft , and Melampe had all been written, and 
some of them acted. In 1724 the most famous comedy 
that Holberg produced was Henrik and Pernille. But 
in spite of this unprecedented blaze of dramatic genius 
the theatre fell into pecuniary difficulties, and had to be 
closed, Holberg composing for the last night’s perform- 
ance a Funeral of Dcmish Comedy . All this excessive 
labour for the stage had undermined the great poet’s health, 
and in 1725 he determined to take the baths at Aix-la- 
Chapelle ; but instead of going thither he wandered through 
Belgium to Paris, and spent the winter there. In the 
spring he returned to Copenhagen with recovered health 
and spirits, and worked quietly at his protean literary 
labours until the great fire of 1728. In the period of 
national poverty and depression that followed this event, 
a puritanical spirit came into vogue which was little in 
sympathy with Holberg’s dramatic or satiric genius. He 
therefore closed his career as a dramatic poet by publishing 
in 1731 his acted comedies, with the addition of five which 
lie had no opportunity of putting on the stage. With 
characteristic versatility, he adopted the serious tone of the 
new age, and busied himself for the next twenty years with 
historical, philosophical, and statistical writings. During 
this period he published his Bescription of Benmark arid 
Norway (1729), History of * ‘Benmark, Universal Church 
History , Biographies of Famous Men. Moral Reflections , 
Bescription of Bergen (1737), A History of the Jews , and 
other learned and laborious compilations. The only poem 
he published at this time was the famous Nicolai Klimii 
Iter Subterraneum , 1741, afterwards translated into Danish 
by Baggesen. When Christian VI. died in 1748, the 
theatre was reopened and Holberg was appointed director, 
but he soon resigned this arduous post. His last published 
work was his Epistles, in 5 vols. In 1747 he was made 
Baron af Holberg. In August 1753 he took to his bed, 
and he died at Copenhagen on the 28th of January 1754, 
in the seventieth year of his age. He was buried at Soro, 
in Zealand. He had never married, and he bequeathed 
all his property, which was considerable, to Soro College. 

Holberg was not only the founder of Danish literature 
and the greatest of Danish authors, but he w r as, with the 
exception of Voltaire, the first writer in Europe during his 
own generation. Neither Pope nor Swift, w T ho perhaps 
excelled him in particular branches of literary production, 
approached him in range of genius, or in encyclopaedic 
versatility. Holberg found Denmark provided with no 
books, and he wrote a library for her. When he arrived 
in the country, the Danish language was never heard in a 
gentleman’s house. Polite Danes were wont to say that a 
man wrote Latin to his friends, talked French to the ladies, 
called his dogs in German, and only used Danish to swear 
ah his servants. The single genius of Holberg revolutioniz ed 
this system. He wrote poems of all kinds in a language 
hitherto employed only for ballads and hymns ; he instituted 
a theatre, and composed a rich collection of comedies for it ; 
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he filled the shelves of the citizens with works in their own 
tongue on history, law, politics, science, philology, and 
philosophy, all written in a trae and manly style, and 
representing the extreme attainment of European culture 
at the moment. Perhaps no author who ever lived has 
had so vast an influence over his countrymen, an influence 
that is still at work after 200 years. 

The editions of Holberg' s works are legion During the last 
twenty-five years five complete editions of the Comedies have 
appeared, of vliich the Lest is that brought out m 3 vols. by F. L. 
Liehtenherg, in IS 70. Of Pcder Pours there exist at least tventy- 
tliree editions, besides translations in Dutch, German, and Swedish. 
The Iter S alter caneum has been three several times translated into 
Danish, ten times into German, thrice into Swedish, thrice into 
Dutch, thrice into English, twice into Fieneh, twice into Prussian, 
and once into Hungarian The life of Holberg was written by 
AVelhaven in 1858. Among works on his genius by foreigners may 
be mentioned an exhaustive study by Robert klutz, 1S57, and 
Holberg cons hie re comrne ioiitciteur de Molierc, by A. Legrelle, Paris, 
1364. (E. \Y. Cl.) 

HOLCPOFT, Thomas (1745-1809), dramatist and 
miscellaneous writer, was born 10th December 1745 (old 
style) in Orange Court, Leicester Fields, London. His 
father, besides having a shoemaker’s shop, kept riding 
horses for hire; but he fell into difficulties some six 
years later, and was reduced ultimately to the necessity 
of hawking pedlery from village to village. The son 
accompanied his parents in their tramps, and besides the 
hardships incident to such a life had often to endure the 
consequences of his father’s passionate outbreaks of temper, 
which were, however, succeeded by equally violent trans- 
ports of affection. In such circumstances he was disposed 
to regard it as an extraordinary piece of good fortune when 
he succeeded in procuring the situation of stable boy at 
Newmarket, an employment in which he manifested great 
coolness and courage, and acquired high proficiency. 
Previous to this he had received a pretty good education, 
and at Newmarket lie spent his evenings chiefly in miscel- 
laneous reading and the study of music. Gradually he 
also succeeded iu obtaining a competent knowledge of 
French, German, and Italian. On the expiry of his term 
of engagement as stable boy he returned to assist bis father, 
who had again resumed his trade of shoemaker in London ; 
but after marrying in 1765, he procured the office of 
teacher in a small school in Liverpool His subsequent 
career, like his earlier life, was hard and chequered, but 
it must suffice to state that, after failing in an attempt to 
set up a private school, he followed for several years the 
profession of an actor, often at a very meagre salary, and that 
he was more successful as a dramatist and novelist, but 
suffered much and frequent anxiety from pecuniary em- 
barrassments and repeated disappointments. He died 23d 
March 1809 from enlargement of the heart, brought on, it 
is supposed, by the failure of several of his dramatic 
pieces. He was a member of the Society for Constitutional 
Preform, and on that account was, in 1794, indicted of high 
treason, but acquitted. The best known dramas of Holcroft 
are Duplicity , The School for Arrogance , The Road to Ruin , 
and The Deserted Daughter . Among his novels may be 
mentioned Alwyn and Hugh Trevor. He was also the 
author of Travels from Hamburg through Westphalia , 
Holland , and the Netherlands to Paris , and of some volumes 
of verse, and translated several works from the French 
and German with considerable elegance. The interest 
which still attaches to his career is, however, less on account 
of the intrinsic merit of his literary performances than his 
peculiarly chequered life and his persevering struggle to- 
elevate himself above the ignorant and sordid condition 
of his early years. His Memoirs written by himself and 
continued doion to the time of his Death, from Ms Diary s 
Notes, and other Papers , by William Hazlitt, appeared in 
1815, and has gone into several editions. 

XII. — S 



58 H 0 L- 

HOLDERLIN, Johann Christian Friedrich (1770- 
1843), German poet, was born March 29, 1770, at Lauffen 
on the Heckar. His mother removing, after a second 
marriage, to Niirtingen, he began his education at the 
classical school there, where Sckelliug was his schoolfellow 
and playmate. He was destined by his relations for the 
-church, and with this view was later admitted to the free 
schools of Denkendorf and Maulbronn. At the age of 
eighteen, already an excellent classical scholar, he was sent 
to the university of Tubingen, where, however, he showed 
no inclination to the study of theology. He was already 
the writer of occasional verses, and had begun to sketch 
Jiis first version of Hyperion , when he was introduced in 
1793 to Schiller, and obtained through him the post of 
tutor to the young son of Frau von Kalb. A year later 
lie left this situation to attend Fichte’s lectures, and to 
become a disciple of Schiller in Jena. Schiller recognized 
in the young poet something of his own style of genius, 
.and encouraged his early literary attempts by sending 
some of them to Goethe, and by superintending the 
publication of others in the Thalia and Horen. Iu 
1796 Holderlin obtained the post of tutor to the three 
young children of a banker named Gontard in Frank- 
fort* Goulard’s beautiful and gifted wife is the Diotima 
of Hdlderlin’s Hyperion. For this lady he conceived a 
foolish and hopeless passion ; and she became at once his 
inspiration and his min. At the end of two years, during 
wlii ch time the first volume of Hyperion was published 
(1797), some kind of crisis appears to have occurred in 
their friendship, for the unhappy young poet suddenly 
left Frankfort and the Gontard family ; but whether he 
was dismissed by the indignant husband of Diotima, or 
was impelled by his own better resolutions, has not been 
explained, In spite of ill health, he now completed 
Hyperion , the second volume of which appeared in 1799, 
and he began a tragedy, Ter Tod des Empedokles , which 
is published in an unfinished condition among his works. 
Some of his verses appeared in the Taschenhuch fur Frauen - 
zimmer in 1799 and 1S00; and he contemplated starting 
anew literary journal, of which he was to be the editor, 
but the scheme was a failure. His friends now became 
alarmed at the alternate depression and nervous irritability 
from which he suffered, and he was induced to go to 
Switzerland, as tutor in a family at HauptwilL There his 
health improved ; and several of his poems, among which 
are “Der blinde Sanger/’ “ An Die Hoffnung,” and “Dichter- 
mufch,” were written at this time. In 1801 lie returned 
home to arrange for the publication of a volume of his 
poems ; but, on the failure of this enterprise, he was obliged 
lo accept another tutorship in the family of the Hamburg 
consul in Bordeaux. Diotima died a year later, in June 
1802, and the news is supposed to have reached Hblderlin 
-shortly afterwards, for in the following month he suddenly 
left Bordeaux, and travelled homewards on foot through 
France, arriving at Niirfcingen destitute and insane. Kind 
treatment gradually alleviated his condition, and in lucid 
intervals he occupied himself by writing verses and transla- 
ting Greek plays. Two of these translations — the Antigone 
iand (E dipus Hex of Sophocles — appeared in 1804, and 
several of his short poems were published by Seckendorf 
in his Mmenalmanaeh , 1 807 and 1 808. Iu 1 804 Hblderlin 
obtained the post of librarian to the landgrave of Homburg, 
and went to live in Homburg under the supervision of 
friends ; but the post was abandoned two years later, and 
he was taken to Tubingen, where he remained, irremediably 
but harmlessly insane, till his death, June 7, 1843. 

Holderliu’s writings are the production of a beautiful and 
•sensitive mind, a mind of high ideals and noble impulses \ 
but they are intensely, almost morbidly, subjective, and 
they lack real human strength. Perhaps his strongest 
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characteristic was his passion for Greek subjects, and the 
natural result of this was that he almost entirely discarded 
rhyme in favour of the ancient verse measures. His poems 
are all short pieces ; of his tragedy only a fragment was 
written. Hyperion , oder der Eremit in Griechenland, is thus 
his one important work ; and even to this a sequel is 
wanting. It may be called a prose poem, and is written in 
the form of letters. Its exquisite language, the purity of 
its tone, the sad philosophical vein which permeates it, 
together with its autobiographic character, claim for it a 
unique position among German classics. 

An edition of Holderlin’s complete works, with his letters and 
biography, appeared in 1846 ; and there is a cheap edition of his 
selected works, with a biography by Christoph Theodor Schwab, 
published in 1874. 

HOLESCHAU, Holleschatt, or Holesov, chief town 
of a government district in Moravia, Austria, circle of 
Hradisch, is situated on the Russawa, 20 miles N.N.E. of 
Hradisch. It has a large castle in the Italian style (with a 
fine garden), a beautiful decanal church, and a synagogue. 
Linen and cloth-weaving are carried on, and there is some 
trade in honey, wax, hides, and wool. The population in 
1869 was 5282, more than a third being Jews. 

HOLIBUT, or Halibut (Hfypoglossus vulgaris ), is the 
largest of all Flat-fishes, specimens of 5 feet in length and 
of 100 B> in weight being frequently exposed for sale in the 
markets. Indeed, specimens under 2 feet in length are very 
rarely caught, and singularly enough, no instance is known of 
a very young specimen having been obtained. The holibut 
is much more frequent in the higher latitudes of the 
temperate zone than in its southern portion ; it is a 
circumpolar species, being found on the northern coasts of 
America, Europe, and Asia, extending in the Pacific south- 
wards to California. On the British coasts it keeps at some 
distance from the shore, and is generally caught in from 50 
to 150 fathoms. Its flesh is considered coarse, though 
white and firm. 

HOLINSHED, or Hollinshed, Raphael, author of 
Chronicles of England , Scotland , and Ireland , flourished 
in the 16th century. He belonged to a family settled at 
Bosley, in Cheshire, and according to Anthony Wood ho 
was educated at one of the universities and took orders in 
the church. In the compilation of the Chronicles called 
by his name he bore a leading part, but he received exten- 
sive and important aid from Stow the antiquary, Harrison, 
chaplain to Lord •Cobham, Hooker (alias Vo well), an undo 
of the divine of that name, and Francis Botcville (alias 
Thin), a learned antiquary. Holinshed’s share in the work 
comprised the history of England down to the year 1577, 
the date of the first edition. His will — printed in Iicarne's 
preface to Camden’s Anncdes — shows that in the latter 
part of his life he was in the service of Thomas Bcndet 
of Bromcote, in Warwickshire. He died between 1580 
and 1584. The notice of Elizabeth’s reign contained 
matter so offensive to her and her court that in the second 
edition, which appeared in 1587, some of the sheets were 
cancelled altogether. The castrations were published 
separately by' Dr Drake in 1728, and in subsequent 
reprints have been restored. The history of Scotland, in- 
corporated by Holinshed in his Chronicles , is for the most 
part a translation from the Latin of Hector Boece, and is in- 
teresting as having furnished Shakespeare with the ground- 
work of his tragedy of Macbeth . The Chronicles , being the 
work of so many different hands, present great varieties of 
literary quality ; but the learning and research they show 
have made them an invaluable aid in the illustration of the 
early annals of England. An edition in accordance with 
the original text was published in 1808, 6 vols. 

HOLKAR, the title of the mahAr&jd of Indore (g.v.) } 
whose territories are often designated Holkar’s Dominions. 
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HOLLAND 

PART L— GEOGRAPHY AND STATISTICS. 


H OLLAND is the most usual English name of the 
country which is nationally designated the Kingdom 
of the Netherlands ( Koningrijh der N ederlandeu ). The 
word, which is popularly explained as if it were Hollow- 
land, and referred to the same physical fact which has 
given rise to the terms Netherlands and the Low Countries, 
appears in an older form as Holtland, and is thus evidently 
equivalent to Wood-land. In French the usual expression 
is Pays-B is, and in German Niederlande. 

There is no country in Europe in which the character of 
the territory has exercised so great an influence on the 
inhabitants as in the Netherlands ; and, on the other hand, 
no people has so extensively modified the condition of its 
territory as the Dutch. In a description of Holland, con- 
sequently, the greatest importance must be attached to the 
physical conformation of the country as it was and is ; and 
most of the peculiarities of the political and social condition 
of the people must be considered in connexion with this con- 
formation. 

The size of Holland, being subject to perpetual diminu- 
tion and increase, cannot be indicated by a definite figure 
except as at some definite period; on the one hand, 
there is loss of area still going on in consequence of the 
erosion of the coasts, and, on the other hand, this is more 
than counterbalanced by a continual acquisition of new 
'ground due more especially to “ impoldering ” and draining 
' operations. In 1833 the surface of the Netherlands was only 
2,270,939 hectares (5,011,860 acres, 8768 square miles); 
on the 20th Oct. 1877, at the time of the conclusion of the 
cadastral survey, it was 3,207,268 hectares (8,148,020 
acres, 12,731 square miles). 

The kingdom extends from 53° 32' 2 V (Groningen Cape 
on Rottum Island) to 50' 45' 49" N. lat. (Mescli in the 
province of Limburg), and from 3° 23' 27" (Sluis in the 
province of Zealand) to 7° 12' 20" E. long. (Langak- 
kerschans in the province of Grouingen). The greatest 
length from north to south, viz., that from Rottum Island 
to Eysdon near Maestricht is estimated at 164 miles, and 
the greatest breadth from south-west to north-east, or from 
Zwin near Sluis to Losser in Overyssel at 144 miles. If 
the Znyder Zee, the parts of Prussia which encroach on the 
eastern side, and the projecting portions of Limburg and 
Zealand are disregarded, the general form is almost an ob- 
long. With the exception of Greece and Great Britain, no 
country of Europe has so many inlets of the sea as Holland. 

The Netherlands are bounded on the E. by the Prussian 
provinces of Hanover, Westphalia, and the province of the 
Rhine, and on the S. by the Belgian provinces of Li4ge, 
Limburg, Antwerp, and East and West Flanders. A purely 
geographical boundary is formed to the W. and the N. by 
'the North Sea, at the N.E. corner by the Dollart, and from 
Stevensweert southward to the extreme corner of Limburg 
(near Eysden) by the Maas or Meuse. 1 Natural ethno- 
graphic frontiers, such as occur where two neighbouring 
peoples of different origin, race, character, customs, and 
language are sharply marked off from each other, do not 
exist in the case of the Netherlands. The Low German 
element, indeed, of which the Netherlands form as it were 
the kernel, spreads beyond Dutch limits both north-east 
along the coast of the German Ocean and south-west into 
Belgium. 

1 At Maestricht, however, a portion lies on the left bank of the 
river, measured, according to the treaty with Belgium, 19th April 

1839, art, 4, by an average radius of 1200 Butch fathoms (7874 feet) 
from the outer glacis of the fortress. 


As regards the seaward boundary — the coasts, river- Coast- 
mouths, and islands — it is necessary, for a just comprehen- liEe * 
sion of its character and of its influence on the formation 
of the soil, to bear in mind that the coasts of the Nether- 
lands shared in the general vicissitudes of the southern 
shores of the German Ocean at the time when the English 
Channel was still closed. Three periods may be distin- 
guished in the history of these changes. During the first 
a row of dunes was formed on the sandy tongue of land 
which, beginning at Ostend, cut off and formed into an 
inland lake a portion of the German Ocean, at that time 
washing the diluvial strata; these are still indicated 
along the Dutch and the German coasts by a series of 
dune-formations, sandbanks, and islands. In the second 
period the separation between ocean and lake was still 
maintained, the river- water gained the upper hand over 
the sea-water in the lake, the matter brought down by 
the river began to settle, and the morasses and beds of 
marsh-plants, reeds, and rushes (derrie) were formed which 
are now found above the old sand beds and below the 
present clay beds. When in the third period the coasts 
subsided, the dunes were here and there carried away by 
the rise of the waters, portions of the land were submerged, 
and, mud being extensively piled up by the sea, the fertile 
clay ( zeeklei ) of the maritime provinces was formed, and at 
the same time the mouths of the rivers were changed in 
position. And all this took place on a still greater scale 
when the limestone rocks winch united Calais and Dover 
at last gave way and the great ocean with its heavier 
incidence of billows and tides drove into the smaller sea. 
According to Dr Hartogh Heys van Zouteveen, 2 150,000 
hectares (370,670 acres) of land were lost on the coast of 
the German Ocean, 385,000 hectares (951,390 acres) on 
the Zuyder Zee and the Wadden, 8432 hectares (20,836 
acres) in the Dollart, 10,000 hectares (24,711 acres) in the 
Biesbosch, and about 27,000 hectares (66,720 acres) more 
in other parts. According to Dr Staring, the province of 
Groningen, even during the 18th and 1 9th centuries, has 
been harassed with inundations once in every 155 years, 
Utrecht and North Holland south of the Y once in S3 
years, South Holland once in 55 years, Friesland, Overyssel, 

North Holland north of the Y, and the coast of North 
Brabant every 40 years; while the Netherlands in general 
have been visited by such disasters in 1702, 1715, 1717, 

1741, 1755, 1756, 1791, 1808, 1S09, and 1825, or on an 
average once in every eleven years. In this last period, 
however, of the history of the land the lordship of man 
ultimately began to make itself felt. The formation of the 
first dykes to prevent inundations was quickly followed 
by the construction of a connected system of earthen ram- 
parts, behind which the country lies secure, while at 
the same time hundreds of thousands of acres of fertile 
land have been recovered from the sea. The area gamed 
from 1833 to 1877 has been already stated. The follow- 
ing table shows the amount reclaimed by endyking clown 
to the dates given : — 

In North Holland, to 1864 72,283 acres. 

„ South Holland Islands, to 1S50 16*8,302 „ 

,, Friesland, „ 36,368 „ 

,, Groningen, „ 86,838 „ 

,, North Brabant, to 1843 ........ 95,391 ,, 

„ Zealand, to 1859 220,411 „ 

To return to the present condition of the seaboard 
of the Netherlands, — it follows from what has been said 

2 Algemeene Statist ieh mn Kederland, p. 61. 
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that it consists (1) of coasts still piutected by flunes or so far as they aie not protected by dunes. Only m a few 
fimgerl with sandbanks anrl islands indicating the direc- places, it will be seen, are the sea-dykes unnecessaiy , as 
tLon of ancient lines of dunes , (2) of low coasts of sea- for example, m Fuesland between Stavoren and Okie 
clay provided with dykes which m moie than one quaitei Mndum (the bold and steep Roode and Mnduin cliffs) 
have been repeatedly extended so as to enclose land cun- and near Doornspijk, 3 miles south of Elbmg, wlieie theie 
quered from the sea (the sea polders), and finally (3) of are high giounds which stretch 6 miles to the south-west 
some high diluvial stiata which use fai enough above the of Hardeiuijb The earthen dykes aie protected by stone- 
level of the sea to make dykes unnecessaiy The dunes fol- slopes and by piles, and at the more dangeious points also 
low the west and noith-west coast almost without a bieak, by “ zmk&tukken ” (sinking pieces), aitificial stiuctuies of 
except m a few quarters wlieie they have been removed bulrushes, leeds, and branches, laden with stones, and 
anrl their place supplied by dykes or mbble, as m North measuung some 4.00 yaids m cncuit, by means of which 
Holland between Huisduinen and Nieuwe Diep and be- the cunent is to some extent turned aside. The West- 
tween Kamp and Petten, m South Holland on Voorne, kappel dyke already mentioned is 12,468 ft long and 23 
and m Zealand on Schonwen anrl Walcheren, where the high, lias a seaward slope of 300 ft,, and is protected by 
famous Westkappel dyke unites the village of Westkappel rows of piles and basalt blocks On its ndge, 39 ft. broad, 
with the watering-place of Domburg The breadth of the there is not only a loadway but a service lailway. When 
line of dunes naturally varies greatly — fiom 600 to 7000 it is remembeied that the w T oodwoik is infested by the pile 
feet; and there is a similar variety m the height of the w 7 oim {Teiedo navahs), the lavages of which weie discoveied 
individual dunes proper, call el dune-hills (dmnheuveh) m 1731, the enormous expense incurred m the construction 
as compared with the dune pans ( dumpannen ) or depres- and maintenance of the 1550 miles of sea-dykes now exist- 
sions. The elevation of the High Blmkeit near Haailem mg may be imagined The cost of con&tiuclion is not over- 
(196 feet) is an extreme exception, for the average is not estimated at 150,000,000 guilders or £12,500,000. 
more than 50 oi 60 feet even m the case of the high dunes The Dutch islands maybe divided into two mam classes Islands 
which lie nearest the shore and aie known as IC sea-runneis” —(1) those suriounded on all sides by the Geiman Ocean 
(zeeloopei) or the “ shore-ndge ” (st) and? cels) The dunes or its inlets, and (2) those surrounded eutnely oi m gieat 
show a tendency, except where the Dutch prevent it by part by river arms, and sepaiated by these fiom the mam- 
planting wood or sand oats, to wear away on the side land or from each other The fust division again comprises 
towards the sea, and to “oveistuiven ” oi drift off on the two gioups — (a) the islands Texel, Vlieland, Terschelhng, 
landward side. Theie is, indeed, a geneial degradation of Ameland, Schieimonmkoog, and Iiobtum, which stretch in a 
the coast, and a recession towards the east, corresponding longaic from the north point of North Holland to the mouth 
to the subsidence which may be observed along the German of the Ems, and indicate the old coast line, so that they 
seaboard, and probably traceable also, in part at least, to the belong to the same physico-geographical group with the 
Channel current, which at mean tide has a velocity of 14 islands along the German coast; and (b) the islands 
or 15 inches per second, and especially dui mg strong west Wiermgen, Marken, Urk, and Schokland, winch aie the 
or north-west winds carries off large quantities of material relics of the stretch of country formerly comprising the 
This alteration of coast-line appears at Loosdumen, wlieie present bed of the Zuyder Zee. In the second class aie 
the moor or fenland foimerly developed behind the dunes to be reckoned the delta of the river Y&sel (Camper 
now crops out on the shore amid the sand, being pressed Island) and the islands belonging to the contiguous deltas 
to the compactness of lignite by tlie weight of the sand of the Rhine, the Meuse, and the Scheldt, including the 
drifted over it. Again, the remains of the Roman camp island of Betuwe between the Rhine and the Waal and the 
at Bufctenburg or Huis te Britten, which originally lay archipelago of South Holland and Zealand, 
within the dunes and, after being covered by them, As the river mouths of Holland must also be regaided as River 
emerged again in 1520, were, m 1694, 1600 paces out to gulfs or inlets of the sea, they may be noticed here. TIiq niouths^ 
sea, opposite Katwyk, while, besides Katwijk itself, average breadth of the Haringvliet at Helvoetsluys is 8860 
several other villages of the west coast, as Domburg, ft and at Goedereede 18,045, that of the West Scheldt 
Sckeveningen, Egrnond, have continually to be removed at Ter Neuzen 15,420 ft, and at Blushing (Vlis&iugen) 
further inland. Two things special to Holland are worthy 13,730, that of the East Scheldt at the harbour of Goes 
of particular notice, the artificial formation of dunes, as 13,780, and at the harbour of Zxerikzee 13,450 , and 
at Roegras, Callantsoog, Petten, Katwijk, Seheveningen, that of the Roompot 21,650 to 29,530 ft. 
and Zandvoort, and the carrying away of the sand (afzan- The varying characteristics of the coasts m different places Influ- 
denj, “offsanding”) by ship or rail, as m the “Westland,” give rise to correspondingly different indu&tiies As ie- e * lce °f 
for example, to the south of the Hague, to serve elsewhere gards trade and navigation, the west coasts with their slial- Qn 
for engineering operations and the improving of the soil lows and sandbanks can be approached only by small vessels 111( i uv 
Mingled with marsh-earth tlie sand forms a soil suited to of light draught (visscherspmkeu) unless where access is try. 
the culture of flower-bulbs, with clay it produces that afforded by the inlets of the sea, especially the mouth of 
excellent soil for vegetable gardens for which the Westland the West Scheldt at Flushing, that of the East Scheldt at 
is so famous. It must be further remarked that both the Zierikzee, the Brouwei shaven inlet between the islands of 
“ dune pans,” which are naturally marshy through their Schouwen and Qoeree, the Goeree inlet at Helvoetsluys, 
defective drainage, and the “ geest giounds — that is, the the Marsdiep at the Helder, and the mouth of the Ems at 
grounds along the foot of the downs — have been in various Delfzijl, oi where a way has been opened up by engineering 
places either planted with vood oi turned into arable and woiks as at Rotterdam and Amsteidam (by tlie new water- 
pasture land, while the numerous springs at the base of way to the sea and the canal to Ymuiden). As we proceed 
the dunes rise at such a height above the ordinary level of from south-west to north-east the places along the coast 
the country that the water is conveyed by canals to the become less and less important y in the provinces of 
great cities, and an improvement is thus effected at once Groningen and Friesland the approach to the mainland is 
m the agricultural condition of the coast-land and m the obstructed by the Wadden or Shallows; and on the coast 
sanitary condition of the cities. of the Zuyder Zee are those harbours, for the most paifc 

The sea-dykes are found along the northern coasts, the rendered useless by alluvial accretions, which have been 
coasts of the provinces which border on the Zuyder Zee, so well described by Havaid m his Villes Marks du 
and the coasts of the islands of Zealand and South Holland Zuyderzee Along the greatei part of these coasts the 
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population is engaged in tlie fisheries rather than in trade, j 
especially when the neighbourhood of a great town (as 
Alkmaar for Egmond, Haarlem for Zandvoort, Leyden fur 
Kafcwijk, the Hague for Scheveningen) secures a good 
market or a ready means of exportation. Many fishing 
villages on the west coast, e.g Scheveningen, Domburg, 
and Zandvoort, have in recent years acquired repute as 
watering-places with both natives and foreigners. 

The availability of the fiat coasts for trade and naviga- 
tion is to a large extent dependent on the range of the rise 
and fall of the tides. As shown in the following table, 
this steadily decreases from south-west to north-east. In 
the Zuyder Zee it is naturally very small. 


Places. 

Range of 
Tides. 

Places. 

Range <-f 
Tides. 

Off Sluis 

Feet. 

11’9 

12 T 
11-2 

9'S 

6-9 

6 7 

4 9 

5*7 

5*5 

Petten 

Feet 

5*1 

41 

3 7 

5*2 

6*4 

7 *6 

1*2 
i IT 

1'2 

Flushing 

IVestkapelle 

Brouwershaven 

Croedoreede 

Helvoetsluys 

Uriel 

Kijkduin 

Nieuwediep 

Terschelling 

Ameland 

Rottum 

Amsterdam 1 

Coast of Delfland 

Katwijk 

Zwanenburg 1 

j Spaarndanr. 


The Shallows (Wadden) of the German Ocean between 
Groningen and Friesland and the islands Rofctum, Schier- 


liioiiniknog, and Am eland are usually left in great measure 
dry at ebb-tide. 

Tlie elevation of the surface of the country ranges from Relief, 
about 650 ft. above to 16 or 20 ft. below the Amsterdam 
zero, which marks the mean high-water level in the Y in 
front of the city. The circumstance that so much of it is 
below the sea-level necessarily exercises a very important 
influence on the drainage, the climate, and the sanitary 
condition of the country, as well as on its defence by means 
of inundation. From the history of the formation of the soil 
already given, and from the course of the rivers, it may be 
gathered that the low grounds are in the west, and the higher 
in the south ancl east. According to the relief map published 
by the minister of war (scale 1 ; 600,000), the provinces of 
North and South Holland, the western portion of Utrecht 
as far as the Yaart Pihine, Zealand, except the southern 
part of Zealand-Flanders, and also the north west corner of 
North Brabant, all lie, with the exception of the dunes, 
below the Amsterdam zero ; while the eastern portion of 
the country, except a small strip along the Zuyder Zee 
in the provinces of Guelderland, Overyssel, and Friesland, 
as well as the lands in the neighbourhood of the Dollart, 
is situated above it. The regular slope of the ground from 
south-east to north west, and the position of the highest 
and the lowest points, are indicated by the same authority. 

At Yaals, in the extreme south-east, the altitude is 656 
ft., at Yalkenberg 525, at St Pietersberg near Maesfcrieht 



Relief and Geological Ctarr-^ of Holland. 

The positions of tlie chief towns are indicated hy the initials of then- romos, i n tlm left-hand chart the undivided horizontal lines 
show the tracts that lie below the Amsterdam zero, tin: broken horizontal lines those under 1 metre, &e. 


403, at the Imbosch near Dieren and the Hettenheuvei j In the Tduwe 118 and 98, at Gkoenlo 78, in the “high 
near Heerenberg respectively 360 and 345, at Meerwijk j iVav’ of Drenthe near Barge 85, at Lochen and Almelo 
near Nimeguen 318, at Apeldoorn 233, at Zeist 164, at I 3i», at Uoovorrlen 31, at Steenwijk and Boertange 19, at 
Oldenzaal 154, at Wageningschenberg and Grebschenberg J Groningen 18 , at Heerenveen O' 65. Below tjie Amsterdam 
respectively 151 and 131, at Hoenderloo and Kootwijk j zero lie naturally many impoldered districts, especially the 

— - - — - - j marshes and meres which have been drained dry, as for 

1 Before the construction of the canal to Ymuiden. i example the Schemer and Funner polders and the 
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Haarlem lake, which are respectively - 10 66, - 12 46, 

~ 13*61, tli© Schieveen polder near Schiedam - 16 27, 
the polders at Wo Brugge, the Bergschenhoek, and the 
Zuidplas - 16 86, - 17 58, and - 18 49 
Geology Of equal importance with the relief of the country is 
and soil the geological composition of the soil It is evident from, 
the liistoiy of the origin of the land that Quaternary forma- 
tions— alluvium and diluvium— must he well represented. 
In fact they constitute no less than 99 9 per cent of the 
surface of the Nefchei lands, only *1 per cent thus remaining 
for all the older formations— the Teitiary and the Secondary, 
including the extremely limited Jurassic 
fens. To the alluvial stiata belong, m the fust place, the fen (veen) 
stiata, which are subdivided into low fens, high fens, marsh fens, 
and the “dalgtonden” oi “reclaimed high fens The low fens, 
which are found m Groningen, Friesland, Overyssel, dSToi th and 
South Holland, and .North Brabant (about the Langstiaat), have 
been formed of aquatic plants, and, m the uppei layers, of moss, 
then elevation is that of the mean sea-level , from them the “ short 
turf, 11 the best quality of peat, is obtained by di edging, and, vlren 
the standing water which collects after the peat has been dug out 
has been drained oh, they may he tinned into veiy pioductrve arable 
land The subsoil, on which the fertility then depends, consists 
usually of clavs and allimal sand or dune strata, xaiely of diluvial 
Stand strata These low fens extend to no less than 904,597 acies, 
or about 11 per cent of the surface The high fens, of which the 
greater paifc have been <f disfenned” oi stuppod of peat, aie found 
m Giomngen, Pnesland, Drenthe, Oveiyssel, and the “Peel” oi 
Marsh of North Brabant, in the more elevated plains oi valleys 
They have been funned of trees, heath-plant^ and moss, and fui- 
msh the softer, infenoi Lind of peat, the “long tiuf v As the 
removal of the peat has been followed by the consti action of 
canals to cany off the standing watei, the high fens aie of eoume 
fiee from marshes, but, resting as they do almost eveiywheie 
on diluvial gravel anil sand, they do not furnish so feitile a 
sod as the low fens They comprise 226,107 acies, oi only about 

2 8 per cent of the surface of the country The marsh lens are 
composed almost exclusively of a few species of sedge or car ex, and 
constitute, not only m then method of foimation, hut also in their 
character and situation, the transition between the high and the low 
fens They are w idely scattered, especially along small streams which 
cairy off water mingled with fennv materials, and aie nowhere more 
numerously represented than m Drenthe, wlieie all the diamage is 
of this chaiacter The marsh fens occupy 168,551 acres, consider- 
ably less than the high fens The “ dalgtonden” are formed where 
regular peat-fields are laid out along specially constructed canals, 
and the denuded surface is usually gmbbeil up foi aiahle oi pasture 
land, or on rare occasions planted with wood They compnse about 
207,576 acres, and naturally mexease m piopoition to the deciease 
of the high fens We shall return to these “ dalgionden” m con- 
nexion with the canals Besides the fens, the clay lands and cer- 

Clays* tain of the sand-strata belong to the alluvium The clays— which 

furnish the richest arable soils, the most luxuriant meadowland, 
and m some places the material for bucks and earthenware— may 
be divided into the sea-clay, the river- day, the stream-clay or 
gieen earth, and the old sea-clay of the districts recovered from the 
water. The exceptionally fertile sea-clay in the provinces of 
Groningen, Friesland, North and South Holland, and Zealand 
occupies no less than 1,676,860, or about 20 per eent of the sur- 
face, while the river-clay, naturally situated along the banks of the 
larger nvers, takes up 854,284 acres, or about 10 per cent. The 
boundary between the sea-clay and the river-clay is formed in the 
case of these nvers by the maximum high-water line The stream- 
clay or green earth, which is found, as the former name implies, on 
the banks of the smaller nvers or streams, is formed of course on a 
much smaller scale, and consists of a stratum on an average from 

3 to 5 feet thick, lesting almost exclusively on the sand diluvium, 
from which it is occasionally separated by a fenny stratum. It 
occurs in the east of Drenthe, Overyssel, and Guelderland, along 
the small tributaries of the Yecht, along the Yechf, Regge, and 
Selnpbeek m Overyssel, and m like manner m Noith Brabant dong 
the Dommel, Aa, Mark, and other unimportant streams. The 
green earth not unfrequently contains iron ore, from this the 
metal is extracted m Overyssel and Guelderland, and it is asserted 
that in thuty years the natural processes replace the excavated 
mineral. The stream deposits occupy about 2 per cent of the 
smface— 157,187 acres Finally the old sea-clay of the reclaimed 
districts covers 127,518 acies, or 1J per cent, of the surface As 
already stated, the subsoil of the low fens is not everywhere day 
It is so m the main in the provinces of North and South Holland, 
where the diamage operations weie consequently much more 
remunerative than m Fnesiand, and m the east of Utrecht, where 
the fens rested upon sand Estimating the total area of the 
recovered districts at 197,690 acres, about five-eighths of this con- 
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sists of old sea-clay, and these poitions, such as the Haailem lake 
giounds, the Beemster and Puimer poldeis m North Holland, and 
the Nieuwkoop and Zuidplas poldeis in South Holland, aie reckoned 
among the nchest and most feitile How these low-lying aieas 
have been endyked and diamecl, surrounded by canals and kept diy 
by gigantic steam-pumps, has been explained undei the heading 
Haarlem Lake 

The alluvial sand-strata (to be distinguished fiom the diluvial Alluvial 
sand) may be divided into (1) sand-dnlts, (2) nvei-sand, n\ci- sand, 
downs, and “lieibanen,” and (3) old sea-sand and the sea-dnnes 
with the geest-grounds The last of these classes has already been 
considered an dealing with the sea-coast, The iivpis bung down 
their sand as well as their giavel, not so much hom tire moie 
elevated distucts as from the diluvial valleys in which they have 
excavated then channels The beds of the nvois themselves 
consist likewise of sand, mingled lieie and them with giavd or 
lolled and polished pebbles, and, where the eiuient is not too 
strong, coveied vuth a layer of clay If sand has been accumulated 
on the shoie, the wmd soon transforms it after the i cheat ot the 
nvei into hillocks oi liver-dunes When these contain a piopoi- 
tion of clay they aie moie feitile than the sea-dunes They occur 
on both sides of the GueldeiLmd Yssel (between Zallt and Otst), 
and on the Waal below Hulhmzen and opposite Rossum , and 
vauous eminences m othei paits of the countiy, such as Agmutenberg 
neai Zwolle, and the heights near Deventer, neai Guithoist opposite 
Kampen, and along the Meuse between Yenlo and Block, must be 
considered as of similar ongm “Heibanen,” ^ c , lieath-tucks, 
so called on account of then sterility, aie beds of nvei gravel easily 
distinguished fiom the diluvial gravel by the smooth, worn, and 
umfoim appeal once pioduccd ages ago by the action oi the eiuient, 

They aie found, foi example, m the Betuwe, about Avomt, and 
between Lienden and Waddenoijen Sand-dnlts aie dune ioi mo- 
tions ongmated by the action oi the wmd on the diluvial sand, 
wheie m one way oi other it lias been slnpped of the liealh-ciust 
They extend to 179,220 acres, oi about 2\ per cent of the suiiace 
The fen stiata occupy m all 1,508,300 dues, oi 18J pci rent ; the 
clay stiata 2,815,850 acies, oi about 35 per cent , the alluvial sand 
stiata 475,477 acres, or about 6 pei cent , and tire whole alluvium 
4,799,627 acres, oi 59 per cent 

The diluvial oi sand and giavel stiata of the Netherlands aie Diluvial 
far from being of such economic importance as the alluvial strata stiata. 
The agricultural pi oducts— mainly buckwheat and lyo— are neither 
so abundant nor so valuable as the wheat and lape-seed of the clay 
soils, andneithei stoek-bieedei nor daiiy-iarmer obtains so satis- 
factory i esults The boundai y of the diluvial sti ata may be i oughly 
indicated by a line lunmng thiongh Wmschoten, Giomngen, I)ok- 
3mm, Leeuwaiden, Heeienveen, Steenwijk, Zwolle, Elbmg, the coast 
of the Zuyder Zee, Naarden, Utrecht, Rhcnen, Bois-le-Duc, Breda, 
Bergen-op-Zoom, and Antweip South and east oi this line lies the 
diluvium, for the most pait on the surface, except m tire places 
alieady mentioned wheie the fens, the nvei -clay, the stream deposits, 
and the sand-dnfis are situated, or m the extieme south and cast 
wheie the older strata make their appearance To the noitli and 
west of the line the only diluvial stiata are those of the Zuydei Zee 
islands , in Texel, Wieungen, and Dik the soil is oi diluvial 
oirgm, and this pi ohably holds tiue also m whole or m partm 
Ylieland, Amcland, and Teisclielhng 

The diluvial formations aie subdivided into gravcl-siiata and 
sand-strata To the foimer belong (1) the Scandinavian diluvium, 
m which occur granites and chalk flints derived fiom Scandinavia, 
situated to the noilhof the Overyssel Yecht (that is, in Giomngen, 

Drenthe, the southwest of Friesland, and the islands), (2) the 
mixed diluvium, which besides the Scandinavian gravel contains 
stone-grit from Munster, the Teutoburger Y r ald, and the distucts 
along the Rhine (it is situated between the Yecht and tho Rhine, 
m Oveiyssel, Utrecht, the Gooxland, 1 and Guelderland); (3) the 
Rhine diluvium, destitute of granite, but with many fragments of 
white quartz, basalt, and other kinds of stone from the mountains 
along the river between Bonn and Coblentz (it lies between the 
Y r aal and the Meuse) , (4) the Mouse diluvium, containing materials 
brought fiom the mountains higher up the stream; and finally 
(5) the Limburg flint diluvium, like the preceding variety desti- 
tute of any plutonic or volcanic rocks, but nevertheless consist- 
ing almost exclusively of flmts occurring m the neighbouring chalk 
foimation. 

The sand-diluvium, which is of later date than tho gravel, is 
found m great level stretches at the foot of the lulls of diluvial 
gravel, and contains no pebbles or coarse gravel It also occms in 
the maritime provinces under all the marine and fluvial formations. 
According to some authorities it owes its origin to the influence of 
rain, or frost, or wind; avoiding to others it has been formed by 
tbe sea like the Hempen sand and that of the dunes, and tlien 
transported by the south-westerly currents. 

1 A district formerly called Naardmgeiland, on the southern shores 
of the Zuyder Zee, including Naarden, Busstim, Huizen, Blaricum, 

Laien, Hilyersum, and Muiderbeig 
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In tlie diluvium must also be included tlie loess, which occupies 
a laige piopoition of tlie province of Limbing Tlie whole diluvium 
compnses B, 308, 330 acres, 01 about 40^ per cent of the countiy, 
distnbuted thus —Scandinavian 4J per cent , mixed diluvium 4}, 
Khine and Meuse diluvium and Limburg flint diluvium 1, loess 14, 
and lastly the sand diluvium, which includes the diluvial uvei- 
banks, 2,376,770 acies, or about 29 pei cent 

The older formations, which occupy a veiy limited aiea, occur in 
tlie east of Guelderland and Oveiyssel, m the south of Limbing, 
and in Zealand-Blanders That they also form the substiatnm 
elsevvlieie, eg, in Zealand and Biabant, is not impiobable The 
aiea of the Teitiary stiata is 3425, and of the Secondaiy 3746 
acies 

As legal ds tlie capabilities of the soil, Holland does not 
hold an exceptionally favourable position, — 3d per cent of 
the country consisting of good and about 2 per cent of 
inferior clay land, while more than 45 per cent is poor and 
paitially reclaimed sand, and fully 18 5 pei cent, is covered 
with fens The following figuies show the account to 
which the soil is actually turned — 64 3 per cent, consists 
of aiahle and pasture land, gardens, hay-fields, and oichaids, 
6 per cent is occupied by water and roads , 7 pei cent is 
woodland , 0 7 is covered with buildings , and the rest, or 
22 pei cent , must consequently be assigned to the waste 
lands, shores, and dunes, the reed-beds, heaths, and fens 
The extent of this uncultivated area is of course being 
giadually diminished by the moie geneial employment of 
improved methods of drainage, bypieventxon of the pro- 
gi ess of the sand-drifts, by leclamation of the fens, by 
the extension of facilities for the carnage of manures, and 
by the parcelling out of tlie maik-lands or commons which 
aie now used only as public pastiues or for the digging of 
turf (plctggen) The distubution of the cultivated lands m 
the several provinces is considered below m connexion 
with the density of the population 

The Netherlands aie watered by tlnee mam nveis — the 
Rhine, the Meuse or Maas, and the Scheldt oi Schelde, 
besides a great number of smaller streams. How the Rhine 
breaks up into Rhine and Waal, Rhine and Yssel, Crooked 
Rhine and Lek, Old Rhine and Vecht, and finally reaches 
the sea at Katwijk, may be seen fiom the map , and also 
how the Meuse at Goicum forms a junction with the Waal, 
flowing on to Dorfc under the name of the Merwede, and 
thence continuing to the sea between the South Holland 
Islands aud South Holland, under the names of the North, 
the Old, and the New Meuse. There too may he traced the 
course of the Scheldt, with its broad mouths bounding the 
Zealand Islands and separating them from the mainland of 
Flanders, or that of the Yssel by Deventer, Zutphen, and 
Kanipen to the Zuyder Zee These great nveis render very 
important service as water-ways, as the follow ing statistics 
may show 
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The depths aie those of the fairwajx The mean velocity 
seldom exceeds 4*9 feet, but rises to 6 4 feet when the river 
is high. In the lower reaches of the streams the velocity 
and slope are of course affected by the tides. In the Waal 

1 These figures have reference to the Lovvei not to the Uppei Rhine 
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ordinary high watei is perceptible as far up as Bomrnel; 
in the Lek the maximum limits of ordinal y and spung 
tides ate at Yianen and at Kuilenbuig lespeetively, m the 
Yssel above the Katerveer and past Wijhe, and m the 
Meuse neai Heusden and at Well The following table 
shows the fall at ebb and flood tide lebpectively m the 
uveis named • — 

Ft Ft 

Lover Rhine and Lek, fiom Paimenlen to 
Innnpen 33 827 and 32 038 

Waal aud Merwede, fiom Panneidtn to Haid- 
mxveld 33 479 „ 31 585 

Gueldciland Yssel, fiom AVesteivooit to Mond 
Ganzediep 31 06 „ 31 00 

Mtibe, fiom G lave to WoudnJicm 13 97 ,, 12 56 

The fall m the Meuse fiom Maestncht to Yenlo 
is 107 05 feet 

Tlio total length of the navigable channels is 1135 miles, hut m 
ceitam places sand-hanks and shallovs not unfieguently impede 
the shipping traffic at low watei dm mg tlie sum mu As a draw- 
back to the sen ices rendered by the n\ eis must he mentioned the 
damage inflicted hy then inundations and ice-didts, fui pioteetion 
against which nvu-djkes vveie lonstiuoted as eaily as the days of 
the Romans, and, m the lovvei reaches, moie especially m the touise 
of the 11th, 12th, and 13tli centimes It is only m a tew places— for 
example, on the ught-liand side of the Rhine— that elevated hanks 
ai e found Elsewhere bolv eon the dj kes and the stieam lie “ fore- 
lands” oi “ outweideiS,” which aie usually suhmaged in wintei 
That the liveis cannot at all tunes, any moie than the sea, he kept 
undei contiol hy the dykes is shown by the floods of 1775, 1776, 

1784, 1799, 1809, 1820,' 1861, Ac 
The smallei stieams aie often of gieat unpoitance Except 
vheie they use m the fens, they call into life a ship of fiuitful 
vciduic in the midst of the hanen sand, and thus lead to the 
existence of many v lllages The low -1} mg spaces at tlie confluences, 
being icadily laid undu vatu, have been not unfiecjuently chosen 
as sites foi foitiesses As a mattei of couise, the shrams aie 
also turned to account m connexion with the canal system — the 
Holland Yssel, the Gouwc, the Rotte, the Seine, the Spaame, the 
Zaan, the Amstel, the Dnze, the Ainei, the Mail:, the Yedit, the 
Zwaite Water (Black-watei), the ICumdei, and the mimcions A as 
in Dicnthe and Gioiniigen being the most lmpoitant m tins 
lespect Largely hy means of these natmal watei wajs the Dutch Canals* 
have foimed for themsehes a netvoik of canals, small and gieat, 
the united length of which amounts to 1522 miles The canals 
differ gieatly m charaetei m tlie difleient piovmces In Noith 
Biabmt and Limburg the Znid Willemsvaait (South William’s 
canal) unites Maestucht i ia Weeit and Helmond with Bois le Due 
(’s Heitogenboseh), communicates by aside bianchwith Eindhoven, 
and has a connexion w ith the canal fjom Maestneht to Liege In 
Zealand the canals give the towns of the interior communication 
with the sea oi the nv er mouths ; for example, canals lead lespect- 
ively from Temcuzen to Sas van Gent and to Ghent, fiom Middle- 
burg to Ycerc and from Middleburg to Flushing, fiom Goes to the 
Eastern Scheldt, and from Zienkzee also to the Eastern Scheldt The 
canal fiom Hanswecit to Wcniehhnge Las been cut to allow ships 
to pass between the East and the AY est Scheldt In South Holland 
many canals save the hke puipose , thus the A r oom canal unites 
the Haungvliet with the New Meuse, which docs not allow the 
passage of laige vessels above Bnel , and similaily on account of 
the many hanks and shallows in fiont of Helvoetslnjs a new water- 
way has been opened up to Rotteulam by widening tlie channel of 
the Scheur noith of Rorenbuig, and cutting acioss the Hock van 
Holland The Goeree inlet unites that place with the Haungvliet 
Of a diffeient chaiacter is the Zedenk canal, which mutes the pun- 
cipal liver of central Holland— the Lek— (at Ahanen) by means of 
the Lmge with the Meiwede (at Goieum) As Rotteidam has its 
new w r atei-way, so m Noith Holland Amstei dam is connected with 
Nieuwe Diep hy the canal ua Pmmeiend and Alkmaai , and, this 
canal being too shallow for the largest class of vessels in caigo, the 
canal to Ymtnden has been consti noted acioss Holland-op-z}n- 
smalst ( i c , Holland at its nanowest) Amsterdam is further con- 
nected with the A r echt by the Iveulsche Yaait, and walk the Lek 
and the Zedenk canal na Utrecht hy the ALait Rhine. In the 
piovmee of Guelderland Nijkeik inlet unites that town with the 
sea, and Apeldoom communicates with Hattem noith-east though 
the Gnffc canal and south-east with the Yssel though the Dieien 
canal A totally different chaiacter belongs to the canals m the 
east and north-east of the country, where, m the absence of great 
uveis, they form tlie only w r ater-ways which lender possible the 
drainage of the fens and the export of peat, and unite the lesser 
streams with each other Thus m Oveijssel the AYillemsvaart 
I connects Zwolle and the Zwarte AYater with the Yssel, the Dedems- 
vaart connects the Veehtwith the Zwarte Watei near Hasselt, and 
i a canal connects Alnielo with Zwolle In Drenthe the Smildeivaait 
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01 Drenther Hoofdvaait mutes A&sen with Meppel, and leceives on 
the eastern side the diamage canals of the Dienthe fens (the Change 
canal, the Beilei&troom, and the Hoogeveen Yaait), while the 
North Willemsvaait unites Assen. with Groningen In the pio- 
Yince of Giomngen the chief town communicates with Delfzijl and 
the Dollait both by the Dainsteidiep and by the new ship canal, 
while the canal to 'Winschoten bungs it into connexion with the 
fiounslung fen colonies, such as Wdeirank and Yeendam, which 
hare sprung up in the east of the piovmee and in Drenthe In 
Friesland, finally, tlieie aie thiee ship canals — that fiora Harlingen 
to the Lauwei Zee via Fianeker, Leeuwaiden, and Dokkum , that 
fiom Leenwarden to the Lemmei, whence there is a busy traffic 
with Amsteidam , and that fiom Stioobos in the east of the pio- 
ymce (m connexion with Giomngen) to Stavoien m the south- 
west It would he supetfhious to enumerate the baige canals by 
winch almost all the huge towns communicate with each othei , 
and it is equally unnecessai y to mention all the lakes, which exist 
m great numbeis, especially in Fnesland and Giomngen, and are 
connected with nveis or stieamlets Those of Fnesland are of note 
foi the abundance of their fish and their beauty of situation, on 
which last account the Uddelermeer m Guelderland is also cele- 
brated The Roekanje Lake neai Buel is remaikable foi the 
stiong chalky solution which coreis even the glowing reeds with a 
haid must Many of the lakes aie nothing more than deep pits or 
maishes fiom which the peat has been ext 1 acted 

The climate of Holland 1 is such as might be conjeefcmed 
from its geographical position and its generally low level 
Situated in the temperate zone between 50° and 53° N 
lat , it shows a difference in the lengths of day and night 
extending in the north to nine hours, and there is a corre- 
spondingly wide range of temperature , it also belongs to 
the region of variable winds. The following table, from the 
observations of Professor 0. D. Buys Ballot, the well-known 
director of the Meteorological Institute at Utrecht, shows 
the average temperatures and the barometnc heights re 
corded there dunng 1849-1878 •- 


Month 

Thermo- 

metei 

Barometer 

Month 

TUeimo- 

metei 

Baiometer 

Jan 

Feh 
Mauh 
Apul 
May . 
June 

c 

194 
2 99 
4 96 

9 39 
13 10 
16 99 

Fahi 
35 49 
37 38 
40 92 
48 90 
55 58 
62 58 

Mill 
759 88 
761 20 

758 95 

759 71 

759 90 

760 90 

Inches 
29 916 
29 968 
29 879 
29 909 
29 917 
. 29 956 

July . 
August 
Sept 

Oct 

Nor 

Dec 

0 

18 52 
17 96 
14 99 
10 39 
4 98 

2 65 

Fahr 
65 33 
62 32 
58 98 
50 70 
40 96 
36 77! 

Mill 
760 53 
760 11 
760 70 
758 83 
758 97 
760 03 

Inches 
29 943 
29 925 
29 948 
29 870 
29 880 
29 923 


The mean annual temperature was 9*91° 0, or 
49 83° Fahr. 

How largely the westerly winds predominate is shown 
by the following statistics. On an average of ten years 
5 per cent of the winds were FT., 5 7 N W, 6 

M.W,n7, 10 WS.W„ 12 S.W., 7 SSW. (total 59 
per cent), and 7 8., 5 S.S.E, 5S.E, 2ESE,3E,6 
E.3STE., 8 N.E, 5 N.NE (total 41 per cent). The 
west winds of course increase the moisture, and model ate 
both the winter cold and the summer heat, while the east 
winds blowing over the Continent have an opposite 
influence The following table, derived from observations 
taken at Utrecht, shows that, as might be expected, the 
rainfall is large : — 


Months 

Aveiage 

EyjpOi alien 
(1855-64) 

IhUllJ 

n.i) s 
(1SJ8-78) 

A\u igc 

luinilull (1818-78) 


Milhin 

Indies 


Mil Inn 

Indus 

Januaiy . 

12 S 

0 51 

401 

50 3 

1 98 

February 

23 3 

0 91 

380 

46 2 

1 81 

March 

50 5 

1 99 

375 

43 9 

1 72 

Apul 

87 3 

3 43 

310 

40 5 

1 59 

May 

124 3 

4 89 

338 

49 7 

1 95 

June 

134 2 

5 28 

306 ! 

50 6 

1 99 

July 

125 5 

4 94 

358 : 

74 4 

2 93 

August 

117 3 

4 62 

392 1 

85 9 

3 38 

September 

69 5 

2 74 

381 

69 1 

2 72 

Octobei 

38 1 

1 50 

390 

68 7 

2 70 

November 

15 3 

0 60 

409 

58 3 

2 29 

Decembei 

12 1 

0 47 

406 

58 8 

2 31 

Yearly aveiage 

810 2 31 8S 

148 

605 4 27 37 


It cannot be said that the climate is particularly good, 
indeed to strangers it is rather the reverse of pleasant 
Fevers, colds, and, when propel precautions aie not taken, 
chest disease and consumption, are results of the chango- 
ableness of the weather, which may alter completely witlim 
a single clay. The heavy atmosphere likewise, and the neces- 
sity of living within doors or m confined localities, cannot 
but exercise an influence on the character and temperament 
of the inhabitants. Only of certain districts, however, can 
it be said that they are positively unhealthy , to tins cato 
gory belong some parts of Holland, Zealand, and Friesland, 
where the inhabitants are exposed to the exhalations from 
the marshy ground, and the atmosphere is burdened with the 
sea-fogs. To what extent the healthiness of the different pro- 
vinces varies may be seen from the following table of the an- 
nual cleath-ratefor the twenty-five years from 1 8 40 to 18(55 : — - 


Pi evinces 

Males 

Females 

Both Sexes 

Gueltleiland 

North Biabant 

Limburg , 

Drenthe 

Fnesland 

Groningen 

Overyssel 

Utrecht 

North Holland 

Zealand 

South Holland . . 

1 in 42 10 
„ 41 69 
„ 42 82 
„ 4198 
„ 40 84 
„ 40 00 
„ 39 01 { 
„ 33 68 
„ 30 33 
„ 29 51 
„ 29 04 

1 m 44 00 
„ 43 03 
„ 42 61 
„ 43 62 
„ 43 67 
„ 42 94 
„ 40 54 
„ 3G14 
„ 34 32 
„ 32 21 
„ 32’81 

1 in 42 95 
„ 42 69 
„ 42 68 
„ 42 54 
„ 42-07 
H24 
„ 39 75 
„ 3190 
„ 32 35 
„ 30 84 
„ 30 60 


For the whole kingdom the annual death-rate was 
1 m 36 73— that for the males being I m 35 49, and for 
the females 1 in 38 14 


That the density of the population must, apart from Density 
other causes, increase through the acquisition and cultiva- of popu- 
tion of new land, and that it visibly differs very greatly latl0U * 
according to the difference of the soil m the different 
provinces, may be seen from the following table, whoiom 
the increase of the percentage of cultivable land and of 
the population is indicated • — 


Piovmces 

Waste Lands 

Buildings and 
Pleasure Giounds 

Aiahle Land. 

Undei Glass 

Oichaids and 
Nutseucs 

Population 

Mean 
Density 
pet Sq 
Mile 

1833 

1876 

1833 

1876 

1833 

1876 

1833 

1876 

1833 

1876 

1829. 

1878. 

Groningen 

Fnesland . 

Drenthe , * 

Overyssel. 
Guelderland. 
Utrecht < , , , 

North Holland 
South Holland . 
Zealand 

North Brabant 
Limburg , 

1 Cl,. „ T71 TTT 

16 

112 

67 5 

44 5 

32 4 

11 9 

15 7 

6 

95 ; 
35 3 
317 , 

14 7 

10 6 

57 5 

35 6 

24 7 
94 

10 2 
45 

6 9 

35 4 

22 9 , 

09 

08 

03 

05 

07 

15 

1*5 

15 

1*1 

07 

0*5 

09 

07 
03 

08 
0*8 
1*8 

15 

16 

1 2 
06 

0 6 

49 3 

15 6 
87 

15 6 

22 6 
211 
44 

23 7 

54 

261 

38 6 

514 

16 

12 3 

17 5 

25 2 

20 7 

13 1 

23 4 

58 

26 2 

41 

24 9 

59 2 
20*5 

30 4 

26 9 

46 0 

56 8 

47 3 
218 

26 1 

96 

26 7 

59 3 

24 5 

32 2 

27 7 

46 5 

56 0 

53 2 
212 
210 

IQ 9 

0 3 

008 

1 

15 

04 

1 

11 

02 

29 

0 3 
02 

01 
09 
16 
04 
08 
09 
02 
31 

157,504 

204,909 

63,868 

178,595 

309,793 

132,359 

413,988 

479,737 

137,762 

348,891 

186,281 

249,124 

323,872 

117,026 

273,770 

463,810 

391,370 

667,946 

796,109 

189.666 

468.667 
240,479 

271 

219 

111 

208 

231 

349 

609 

653 

274 

230 

276 

27 9 | 

/n rr 

23 3 

08 

0 9 

23 9 

25 7 

32 5 

34*1 

06 

0*7 

2,613,487" 

8,981,877 

302 


1 See Dr F. W. G Kiecke, Met Klimaat mn Merlcmd, Haarlem, 1863-64, and the Jaarhek of the Kon, Neil. MeteoTiiist 
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Tho greater density nf population m tlio Holland provinces 
as compared with Dienthe cannot bo explained, however, 
merely by the character of the soil , the variety of in- 
dustries and the great number of large towns contribute 
to the inequality All the towns with 100,000 inhabitants 
and upwards (Amsterdam, Rotterdam, and the Hague) are 
situated m the provinces of Holland, of the 36 communes 
with more than 10,000, 9 arem Holland, none in Drenthe , 
of the 35 communes between 10,000 and 4000, 9 are in 
Holland and 2 m Drenthe, The reason why m the west, 
and especially m the district between Amsteidam and 
Rotteidam, there is such a clustering of large towns, 
only surpassed in a few paits of England and Belgium, 
is to be found m the facilities there affoided for earning 
a subsistence Holland is emphatically a country of large 
towns Aceoidmg to the census of 1869 there were 
forty-four which had a population of upwards of 5000. 
The gieatest of all was Amsterdam, with 256,154 in- 
habitants, and next m order came Rotterdam, with 
113,734 Two others had upwards of 50,000, the Hague 
and Utrecht, respectively 81,881 and 57,085, Arnheim, 
Leyden, Haarlem, Groningen, and Maestncht weie all 
above 25,000, and Bois-le-duc, Delft, Dorfc, and Leeu- 
waiden above 20,00(1 The five towns of Nimeguen, 
Gouda, Holder, Deventer, and Zwolle had each between 
15,000 and 20,000; and Breda, Zutphen, Zaandam, Amer3- 
foort, and Kempen were all above 10,000, though less than 
15,000 Since that date many of these have considerably 
mci eased in size In 1879 Amsterdam had about 300,000 
inhabitants, Rotterdam 140,000, the Hague 100,000, and 
Utrecht 70,000 

As the density of the population \ anes within the nar- 
row lmnts*of the Netherlands, so varies likewise the origin 
of the people Although ethnographically the whole popu- 
lation belongs to the Indo-Gei manic family, or moie defi- 
nitely to the Teutonic branch of it, the descendants of the 
Frisians may be clearly distinguished m the north-west. 
The mouths of the Meuse separate these from the descend- 
ants of the Franks, who pushed eastward across the Meuse 
but never settled beyond the Waal, while the territory of 
the Saxons, who came latei from the east, extends no 
further than to the Utiecht Vechfc, The descendants of the 
Saxons consequently he between those of the two first- 
named peoples, although naturally much commingling has 
taken place between Frisians and Saxons, and Saxons and 
Franks, especially m the towns and on the newly-acquired 
lands. The representatives of the Semitic stock (Portuguese 
or Geiman Jews), though their influence is not unimportant, 
number only 50,000 or 60,000, of whom about 40,000 re- 
side at Amsterdam. The descendants of the three Teutonic 
peoples above named are very slightly distinguished from 
each other by then physical, intellectual, and moral char- 
acteristics, and all the less so because the Dutch type is 
not itself strongly maiked and bears the traces of foreign 
commixture , for many Flemings and Brabanters settled in 
the country at the time of the revolt agam&t Spam, many 
Germans, Englishmen, and Scandinavians during the pros- 
perity of the republic, and many Frenchmen after the 
revocation of the edict of Nantes The differences most 
clearly discernible are in the old local laws, m the pecu- 
liar customs, and above all in the dialects Among these 
last must be distinguished the Holland dialect (Hollandsch) 
spoken m the provinces of Holland and part of Utrecht, 
the Zealand dialect (Zeeuwsch, m Sfcaats Flanders inclin- 
ing towards Flemish), the Biabantme (modified), also 
spoken in a part of Limbing and the south of Guelder- 
land; the Lower Rhenish, which is again subdivided 
into the Guelderland, the Overyssel, and the Drenthe 
dialects , and, finally, the Groningen dialect. The peasant 
or country Frisian forms a completely separate language 
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with a literature of its own It has not been at all satis- 
factorily deteimxned m what paits of the Netherlands the 
remains of a pre-German population are to be found, nor 
to what extent they are to be distinguished from the Ger- 
mans by the form of the skull , but investigations are being 
carried on in this department of inquiry, and a map is 
being prepared to indicate the boundaries of the various 
dialects 

The government of the Netherlands is regulated by the comtitu- Govern- 
tion of 1815, revised m 1848, under which the king’s person is in- ment 
violable and the ministers are responsible The crown is hereditary 
in both the male and the female line aceoidmg to primogeniture , but 
it is only on the complete extinction of the male line that females 
can come to the tin one The ciown prince or heir apparent is 
the fiist subject of the king, and beais the title of the Prince of 
Orange The king alone has executive authority To him belong 
the ultimate dnection of foieign affairs, tie power to declaie war 
and peace and to make treaties and alliances, the supreme command 
of the aimy and navy, the supreme administration of the finances 
and of the colonies and other possessions of the kingdom, and the 
pierogative of meicy By the provisions of the same constitution 
he establishes the mmi&teual departments, and shares the legisla- 
tive powei with the fiist and second chambeis The heads of the 
departments to whom the especial executive functions are entrusted 
aie eight in number,— ministers respectively of the interior, of 
public works (the “wateistaat,” including trade and industiy, 
mlways, post-office, &c ), of justice, of finance, of war, of manne, 
of the colonies, and of foieign affairs They aie appointed and 
dismissed at the pleasuie of the kmg, usually detei mined, however, 
as in all constitutional states, by the will of the nation as indi- 
cated by its representatives The members of the first chamber arc 
chosen by the provincial states fiom among those who bear the 
gieatest burden of dnect taxation m each province, the piopor- 
tion of persons thus eligible being 1 to eveiy 3000 of the popu- 
lation Noith Biabant sends 5, Guelderland 5, South Holland 7, 

Noith Holland 6, Zealand 2, Utrecht 2, Puesland 3, Overyssel 3, 
Giomngen 2, Dienthe 1, Limbuig 3— oi altogether 39. The 
duiation of parliament is nine yeais, a thud of the members 
retiring eveiy tin ee yeais The retiimg membeis are eligible for 
re-election The members of the second chamber aie chosen in 
the electoral distnets by all citizens of full age who pay dnect 
taxes varying aceoidmg to local cucumstances fiom 20 to 160 
gmldeis One member is elected for eveiy 45,000 of the popula- 
tion. At present (1880) there are eighty-six, they must be at least 
thirty years old, and they cease to be members if they take a 
salaried Government appointment They discuss all laws, and 
have the right of pioposmg amendments Then term is fouT 
yeais, but they are le-ehgible All communications from the kmg 
to the states-geneial and fiom the states to the kmg, as well as 
all geneial measuies relating to internal administration or to foreign 
possessions, are first submitted to the consideration of the coun- 
cil of state, which also has the light of making suggestions to 
the king in regaid to subjects of legislation and adnnni&tiation. 

The kmg appoints the vice-president of the council, which con- 
sists of fomteen membeis, he is himself the piesident, and can 
namecouncillois, to thenumbei of not more than fifteen, for special 
service. 

The provincial admimstiation is entrusted to the provincial Piovm- 
states, which are returned by direct election by the same electois ml ad- 
as vote foi the second chamber The teim is for six years, but nnmstra- 
pait of the membeis retire eveiy three yeais Tho president of the turn 
assembly is the royal commissioner foi the piovmce As the pro- 
vincial states only meet a few times m the year, they name a com- 
mittee of deputy-states to winch the management of current geneial 
business is entrusted, and which at the same time admimsteis the 
affans of the communes. At the head of every commune stands a 
communal council, whose members aie chosen by the inhabitants for 
a definite numbei of years The president of the communal council, 
the burgomaster, is named by the king m eveiy instance foi six 
yeais, and along with the magistrate to be chosen by and from the 
membeis of the council is chaiged with the ordinal y admimstiation 
The piovmces, as alieady stated, are eleven m number (the giand- 
duehy of Luxembourg, over which the kmg has control, is not 
incorporated with the kingdom), the number of communes at 81&t 
December 1878 was 1128 

The administration of justice is entrusted (1) to the high council, Justice, 
the supreme court of the whole kingdom, which holds its sessions 
at the Hague, and is the tribunal foi all high Government officials 
and for the members of the states general , (2) to the five courts of 
justice for criminal cases, and lor appeal m more important police 
and civil cases , (3) to courts established m each arrondissement, (4) 
to cantonal judges appointed over a group of communes, whose 
jurisdiction is restricted to claims of small amount (under 200 
guildeis), and to breaches of police regulations, and who at the 
same time look after the interests of minors 
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Tlie following statement of the 1’evemiG for the year ending the 
middle of 1878, and of the expenclituio for 1877, is taken from the 
Stoats Cmirant for 1879, No 6 — 


Revenue 
Ducat taxation 
Export and import duties 
Excise . . .. 

Gold and silver waies 
Indirect taxation 
State domains 
Post-office 

Government telegraphs 
State lottoiies 
Game and fisheries 
Pilot dues .. 


£2,000,748 

381,943 

3,248,293 

30,440 

1,703,304 

131,231 

302,583 

69,290 

36,146 

12,534 

76,746 


Expenditure 

Royal household £72,916 

aupeiioi authorities of the state 49,112 
Depai tment of foreign affans 50,311 

. justice .. 349,201 

„ interim 496,391 

,, manne . 1,176,317 
National debt 2,187,651 

Depai tment of finance 1,411,162 

„ w 1,895,563 

„ yaterstaat 2,043,588 

„ colonies 124,724 

Unanticipated expenses 3,163 


Total . . £7,992,430 t Total £9,871,792 

The following table shows the levenue and expen dituie foi the 
provinces and communes, and the contributions received fiom the 
Dutch Indies — 


Yeais 

Provincial 

Communal 

Contn- 
tmtions of 
Dutch 
Indies 

Revenue 

Expendituic 

Re\ enue 

L\peiulituio 

1SC7 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

£279,090 
273,464 
261,205 
322,909 
314,760 
278, 9S3 
312,193 
322,256 
390,647 

£261,646 

244,325 

242,998 

315.477 

290,127 

261,537 

297,250 

322,256 

385,963 

£3,502,610 

3,758,827 

3,547,573 

5, ISO, 414 

£3,169,554 
3,479,869 
, 3,277,634 ■ 
! 3,565,700 

£897,613 

1,122,916 

1.083.973 
899,307 

1,8.12,100 

868,971 

878,711 

1.925.973 


"We append the total leceipts of the ten years 1868-77, including 
the oi inary revenue, the Indian contnbutions, balances fiom pie- 
vious budgets, proceeds of sale of domains, &c , and the total ex- 
penditure for the same yeais, including, besides the oidmaiy 
budget, the outlays in payment of annuities, m funding and dis- 
charging debt, in lailway extension, &c 



1863 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

Revenue . . .1 

Expendituic . .. *1 

fl 95,669,484 
£7,972,457 
1196,131,448 
£8,010,954 

96,257,333 

8,021,444 

94,424,869 

7,952,080 

94,144,872 

7,953,739 

99,107,750 

8,242,312 

94,001,483 

7,833,456 

94,460,038 

7,873,336 

108,932,184 

9,077,673 

108,932,183 

9,077,673 

109,507,189 

9,125,599 

108,033,523 

9,002,793 

105,263,637 

8,772,469 

99,362,356 

8,279,363 

119,837,573 

9,986,464 

118,911,278 

9,909,273 

105,733,172 

8,811,097 

112,635,219 

9,386,268 

102,238,081 

8,519,756 

118,161,511 

9,871,709 


The amount expended on thewai and manne departments is given 
above. The standing army consists of infantry, cavalry, artillery, 
engineers, and gendaimene, forming together a force of 60,000 
men, with 3000 horses. Less than half, however, is kept m aims 
the whole year The soldiers are raised partly by voluntary enlist- 
ment, and partly by conscription In 1876, 1877, and 1878 the 
conscripts amounted to 10,808, 10,878, and 10,772 lespectively. 
They aie selected fiom the males who have entered then twentieth, 
year and aie not exempted foi special reasons The term of service 
m time of peace is five yeais, hut may be extended m time of war, 
the conscript reeiuits, however, so far as the number of volunteers 
permits, are kept under aims for a few months only A portion of 
the annual contingent is appropnated to the maune service In 
the communes there are “ schutteujeu/ militia “ trainbands, 1 ” 
winch in time of war serve for the defence of the countiy, and at 
all times for the maintenance of order Their actual term of ser- 
vice lasts only five years, but eveiy male inhabitant from his 
twenty-fifth to his thirty-fomth year is liable to be called out. 
On the 1st of January 1879 there were of these on duty, m 88 com- 
munes, 212 companies, or 41,714 men, including 573 officers 

The strength of the navy m 1879 was— home service, 17 ships 
with 3162 men , Indian military manne, 23 ships with 1793 hands , 
auxiliary squadron, 4 ships with 900 hauds, m the West Indies, 
2 ships with 206 men. The fleet for the piotection of the u sea- 
gates, 51 or estuaries, coasts, roadsteads, and rivers on the 1st August 
1878 amounted to 61 ships, of which 23 were aimour-plated , 21 
ships for general seivice, of which 2 were armour-plated, besides 
7 guardsMps and tendeis and 7 training vessels Tlie strength of 
the marine corps was m July 1878 returned at 2055, and the number 
of guns carried by the navy at about 500. 

In accordance with the law of April 18, 1874, the mihtaiy and 
naval defences are supported by a system of fortification which em- 
braces the following lines —the Sieuwc Hollandsche water-line 
from the Zuyder Zee by Utiecht, the Lek, and the Meiwede, though 
the district of Altena to the New Merwede , the line of the Gueldeis 
valley and the Lower Betuwe; the lines of the Hollandsche Diep and 
the Tolkerak, of the mouth of the Meuse and the Hanngvliet, and 
of the Holder ; the works for the protection of the liver-crossings 
and the reception of troops on the Yssel, the "Waal, and the Meuse, 


the Amsterdam line fiom the German Ocean, neai Yumulen, to the 
Zuyder Zee and the Nieuwe Hollandsche waler-hne , the southern 
water-line from the Meuse above St Antilles to the Amei below 
Geeitruidenberg ; and the woiks on the Western Scheldt. As 
already mentioned, m many cases the fortifications can bo supple- 
mented by extensive inundations 

The inhabitants of Holland enjoy full leligious as well as political Ecligion. 
liberty Not only is the free pi o Cession of his religious opinions 
guaranteedjto every one "by the constitution; the same piotection 
is accorded to all the vauous ecclesiastical bodies ; all the adheionts 
of the different creeds have equal civil and political lights, and equal 
claims to public offices, dignities, and appointments ; and all de- 
nominations possess perfect freedom of administration m everything 
relating to their religion and its exercise. 

At the census of 1869 the population was classified thus as lcgauls 
leligion — 

Low-Dutch Deformed . 

Walloons 


Congregations 

1,956,852 with 1,343 


Remonstrants , 
Christian Deformed . , 


Evangelical Lutheians 
OldLutheians ... 
Moravians ... 

English Episcopalians . 

Scotch Church, 

English Presbyterians, 

Total Protestants 
Koman Catholics . 
Old Catholics ... . 
Greek Chinch , 
Low-Dutch Jews , 
Poitugueso Jews 
Unknown 


10,258 

5,486 

107,123 

44,227 

57,545 

10,525 

311 

456 

84 

417 


17 

20 

390 

126 

50 

8 

2 

2 

1 

4 


2,193,284 with 1963 
1,30 7,765 


5,287 

Qo 

64,748 

3,525 

5,161 


1G 

2 

167 

2 


Altogethei theie are about 2800 cliuiclica and chapels The fol- 
lowing table shows the percentage of Protestants, Catholics, and 
Jews in the several provinces — 



Groningen 

Friesland 

Drcntlie 

Ovei yssel, 

Gueldei- 

land 

t Utiecht 

Noitli 

Holland 

South 

Ilolland 

Zealand 

North 

Brabant 

Limbuig, 

Holland 

Protestants .. . 

90 5 

90 

93 5 

66 5 

61 

62 

67 5 

73 5 | 

73 5 

115 

25 

59 

Roman Catholics 

7*5 

9 

40 

32 0 

38 

37 

27 5 

24 5 I 

26 0 

83 0 

97‘0 

39 

Jews . , 

20 

1 

25 ; 

1 5 

l 

1 

50 

20 

05 

05 

0*5 

2 


From tins it appears that m the noith-east the Piotestant creed 
greatly pieponderates, and that the majority of the Roman Catholics 
aie found m the south, while both are fairly represented m the 
central provinces, That in the last fifty years there has been over 
the whole population a steady increase m the proportion of Protest- 
ants and Jews, and a corresponding decrease of Roman Catholics, 
is evident from the following table,— 


IS 

Protestants. 

Roman Catholics 

Jews, 

Unknown 

1829 

3839 

1849 

1859 

1869 

Number Perct 
1 644,887 5911 
1,704,275 59 58 
1,824,860 5969 
2,007,026 6065 
2,193,281 6127 

Number Per ct 
1,019,109 38 99 
1,100,616 3848 
1,171,924 3834 
1,284,486 3730 
1,313,052 36 68 

Number Perct. 
46,408 178 

52,245 1*83 

58,626 1 92 

63,790 1 93 

68,003 190 

Numb. Perct, 
3,083 032 

3,314 011 

1,460 0G5 

3,826 *012 

5,193 015 


The government of each of the Protestant bodies (with the excep- 
tion of the Baptists, who have no central authority) is xn the hands 
of an assembly or “ synod ” of deputies fiom the provincial -judi- 
catures, In the case of the Deformed Church the affairs oi‘ the 
community are entrusted to the provincial synods. The provinces 
are subdivided into (< classes/ and the classes again into “ circles” 
(rmgen), each circle comprising from 5 to 25 congregations, and 
each congregation being governed by a “cliuieh council” or session 
The provincial synods are composed of ministers and elders deputed 
by the classes ; and these are composed of the ministers belonging 
to the particular class and an equal number of elders appointed by 
the local sessions. The meetings of the circles have no administra- 
tive character, but are mere brotbeily conferences. The financial 
management in each congregation is entrusted to a special court 
(kerk-voogdij) composed of f< notables” and church wardens 
In eveiy province there is besides, m the case of the Defoimrd 
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Chinch, a provincial committee of supervision foi the ecclesiastical 
administration Foi the whole kingdom this supei vision is entiusted 
to a common ( ‘collegium ” 01 committee of supei vision, which meets 
at the Hague, and consists of 11 members named by the provincial 
committee and 3 named by the synod Some congregations have 
within recent yeais withdiawn bom provincial supervision, and 
have thus free control of their own financial affairs As a Roman 
Catholic piovmce Holland is divided into 5 dioceses — the aicli- 
bishopnc of Utiecht, and the suffiagan bishoprics of Haarlem, Bois 
le Hue, Breda, and Roeimund, which are severally divided into 
deaneries (dekanaten) 

The various denominations are subsidized by the state The 
total thus expended m 1877 was £65,654 
Ednca- Pumaiy education is being moie widely diffused year after yeai, 
tion and at the same time lecemng mcieased support from the state. 
"While m 1868 there weie 3675 sehools, attended by 437,311 pupils, 
and conducted by 10,375 teacheis, the corresponding figures foi 1877 
were respectively 3813, 522,861, and 12,292, and while m 1858 the 
state, the provinces, and the communes expended only 1,278,894 
guildeis (-Is 8d stalling) on the sehools, the expendituie for edu- 
cation m 1877 was 7,271,484 guildeis In 1875, 1876, and 1877 
theie weie 841, 848, and 847 m every thousand boys between six 
and eight yeais of age at school, and 786, 796, and 803 out of eveiy 
thousand girls, and fiom nine to eleven yeais of age 881, 890, and 
910 out of eveiy thousand boys, and 812, 815, and 827 out of eveiy 
thousand gills Theie is thus a steady deeiease of non-attendance 
The impiovement of primary education is shown by the growing 
deeiease m the piopoition of conscripts who could neitbei lead 
nor wnte from 1846 to 1858 this was 22 82 per cent , 1859-62, 
19 79, 1863-67, 17 74, 1868-71, 15 46 j 1872-76, 13 13, and m 
1876 only 11 99 pei cent Theie aie no bilingual schools m 
Holland, and teacheis discomage the use of the dialects 1 

Foi secondaiy education there weie in 1877 39 “burgher schools” 
(partly day schools, partly night schools), with 372 teachers and 
4319 pupils, 43 industrial art and technical schools, with 203 
teacheis and 4145 pupils, 53 higher class “brngher schools, 1 
having couises of 5 oi 6, of 4, and of 3 yeais, with 620 teacheis 
and 4000 pupils ; the polytechnic school, with 12 piofessors and 13 
teachers, ana attended by 319 pupils , and the national school of 
agiicultuie at Wagemngen, with 100 pupils Schools of navigation 
weie maintained at Rotterdam, Amsteidam, Heldei, Teischellmg, 
Vlieland, Hailingen, Sehieimonmkoog, Gionmgen, Delfzyl, anil 
Veendam, with a total of 536 pupils and 26 instructors The 
secondaiy school foi girls (with courses of 5 and of 4 or 3 years) 
weie 12 m numbei, and had about 900 pupils and a teaching staff 
of 140 Bor secondaiy education in 1876 the state expended 933,721 
guildeis, the piovmces 24,329, and the communes 906,618, making 
a total of 1,864,668, or £155,389 sterling. 

The highei education is piovidedfoi m the foul unrveisities of 
Leyden (founded m 1575), Utiecht (1636), Groningen (1614), and 
Amsteidam (1877), with 45, 84, 31, and 41 piofessois, and 627, 401, 
189, and 389 students lespectively, Instmction is also given by 
about 100 teachers to 1400 pupils m vauons seminaries and theo- 
logical schools , the number ot Latm or grammar schools and gym- 
nasia m 1877-78 was 51, with 240 teacheis and 1503 pupils The 
total cost of the highei education amounted to 1,057,694 guilders 

A national institution at Leyden for the study of the languages, 
geography, and ethnology of the Hutch Indies has given place to 
communal institutions of the same nature at Delft and at Leyden, 
founded m 1864 and 1877 Military and naval instruction are pro- 
vided for by coips schools, by a tiamiug battalion at Kampen, an 
aitillery tiaimng company at Sclmonhoven, and scientific couises for 
the seveial corps, by the loyal military academy (founded 1828), 
the “school of wai ” foi ofheeis, the loyal navy institute at Wil- 
lemsooul (1856), and by training ships at Amsteidam, Rotterdam, 
and Helvoetsluys foi appientice boatswains, sailors, cabm-boys, 
pilots, and engineers For the education of medical piactitioneis, 
civil and militaiy, the moio important institutions are the national 
obstatncal college at Amsterdam, the national veterinary school at 
Utrecht, the national college for military physicians at Amsteidam, 
and the establishment at Utiecht foi the framing of military 
apothecaries foi the East and West Indies 
Scientific Of the numeious institutions m Holland foi the encouragement 
and ait of the sciences and the fine aits, the following aie strictly national 
mstitu- —the loyal academy of sciences (1855), the loyal Netherlands 
turns, meteorological institute (1854), the national academy of the plastic 
aits, the loyal school of music, the national ai chives, the loyal 
picture gallery at the Hague, and the national gallery of modem 
masteis m the Pavilion at Haailem, the national museum of an- 
tiquities, the national museum of ethnography at Leyden, the 
royal collection of cuiiosities at the Hague, &c. Piovmcial scien- 

1 See GcscJnedLwidig ovet&igt um het lager ondemijs in Nederland, 
Leyden, 1849 , Be net op het lager ondeowys, met aanteekemngm dom 
& Maupot ten Cate en A Moons, Gion , 1879 j and Dr 3 Stem 
Parvc, Organisation de t instruction pnmaiie, smndawe, et mpermre 
dim U roy. des Pays-Bas, Leyden, 1878. 


tifie societies exist at Middelbuig, Utiecht, Bois le Due, and 
Leeuwarden, and there aie pnvate and municipal associations, 
institutions, and collections m a laige numba of the smaller towns 
Among otheis of geneial utility aie the society foi the seivice of 
the community (Maatsckappy tot nut unit cdijttiieui, 1784), and 
the geogiaplncal society at Amsteidam (1873), Teylei’s Sticlitmg 
or foundation, and the society of industry at Haailem, the loyal 
institute of languages, geogiaphy, and ethnology of the Dutch 
Indies (1S51) and the Indian society at the Hague, the royal 
institute of engmeeis at Delft (1848), the association for the 
encouragement of music at Amsterdam, &c 

The agncultuial methods vaiyaccoi ding as the soils aie sandy oi AgiicuR 
clay In the first tlie 4 ‘ thiee-ci op ” s) stem (tw o ei ops of i ye and one ture 
of buckwheat) diffeis widely fiom the caieful Flemish method of cul- 
tivation, m which even the pastui es aie manured On the clay theie 
is still gi eater variety both m the modes of tieatment and m the 
amount of eaie bestowed on weeding and diaimng The produce of 
the land is thus very difieient m the vauons piovmces foi the 
same soil The geneial value of the crops is gradually using, as 
may be seen fiom the following statistics, in which the highei figures 
eannot he altogethei ascubed to the gieatei extent of land brought 
under cultivation impioved education and the influence of local 
associations foi the advancement of the intei ests of agncultme have 
contubuted to the lesult In 1851-60 theie was under cultivation 
m gram and othei maiketable crops 1,637,512 acies, m 1861-70 
1,770,890 acies, and m 1871-75 1,860,850 acies The total value of 
the ciops was £8,311,666 ml851, £13,445,672 m 1862, £15,870,586 
m 1871, and £19,001,598 m 1875 Of the total acieage just men- 
tioned about 25 9 pei cent was devoted to lye, 17 3 to potatoes, 

13 5 to oats, 8 6 to buckwheat, 7 to beans and pease, 7 1 to bailey, 

5 to lape seed, 3 to flax and hemp, 0 8 to madder, 0'6 to garden 
seeds, 0 2 to tobacco , while the rest is set apart foi the special cul- 
tivation of chicoiy, hops, beetioot, mangold wuizel, maiket-garden 
pioduce, fioweis, pharmaceutical plants, giapes, &c The w r oods 
oi lather the plantations, covenng 6 per cent , consist— of (1) the 
so-called finest timber (opgaandhout, Fiencli, arhies de haute 
fntaie),— including the beech, oak, elm, poplar, buch, ash, willow, 
and comfcious tiees, and (2) tlie copse wood (akkeimaal oi hak- 
hont),— emhiacing the alder, willow, beech, oak, &c This forms 
no ummpoitant bianch of the national wealth 

Stock-bieeding vanes m the different provinces Foi cattle, Live 
Fuesland and Noith and South Holland take the lead as legal ds stock* 
both quality and numbeis , sheep aie best m Texel and Noith 
Holland, and most numeious in Drenthe, whcie then prepondeiance 
is due to the number of commons which still remain unbroken up 
Pigs, foi which tlie low lands are peculiarly favourable, axe reared 
m all the provinces Goats, mainly kept foi their milk, are most 
numerous in Gueldeiland and North Brabant Gueldeiland, Fries- 
land, Zealand, and Gionmgen possess the greatest numbei of horses 
Poultiy, especially fowls, are generally kept. Bee cnltui e is mainly 
earned on m buckwheat and heath districts (Guelderland, Overyssel, 

Dienthe, the Goorland, and Utiecht) A bee market is held at 
Veenendaal m Utrecht Stock-breeding is mainly earned on along 
with dairy-fanning and hay-making on the alluvial soils , and there 
the cereal crops give way to fodder plants. The permanent pastuio 
in leeent yeais extends to some 24 millions of acies, and clovei, 
artificial meadows, &c , occupy about 400,000 The production of 
milk, butter, and cheese amounts to the value of 90 millions of 
guilders (Is 8d each) , butcher meat produces 35 millions, and 
wool, hides, fowls, and game 10 millions , while hoise-breeding also 
yields a total of 10 millions In 1870 the numbei of homes was 
252,200, cattle, 1,410,800, slieep, 900,200 , goats, 156,900 , and 
pigs, 329,100 , whereas m 1876 the hoises numbered 268,000 , 
cattle, 1,439,257, sheep, 891,090, goats, 150,000, and pigs, 352,000 
The value of this live stock m 1870 was £22,087,375, and m 1876 
£29,799,905 

In the densely peopled Netherlands, with no extensive foi ests, Game, 
hunting forms rather an amusement than a means of subsistence, 
the only exception being the pursuit of wild-fowl (ducks, geese, and 
snipes) Hares, partridges, wood- snipes, finches, and thiushes aie 
the only foim of game , a few roebucks and cleei aie found m 
Overys&el and Gueldeiland. , rabbits are numerous m the dunes, and 
sea-gulls’ eggs aie gathered m the north of Texel, which conse- 
quently beais the name of Eijoiland (i e , Eggland) 

Much moie important as a means of subsistence are the fisheries, Fisheries, 
which, howcvei, are not at present in a flemishing state. They 
are divided into the f c deep-sea fishery ” (buitengaatscli) m the Ger- 
man Ocean, and the “inner’ 5 fisheries (bmnengaatseh) in the Zuyder 
Zee, the rivers of Zealand, and the inland waters, The deep-sea 
fishery maybe furthei divided into the great (the so-called “salt- 
herring”) fishery, mainly earned on from Vlaaidmgen and Maasslms, 
and the “fresh-herring” fishery, chiefly pursued at Scheveningen, 

Katwijk, and Nooidwijk The deep-sea fisheries also yield cod and 
flat fisli. In the Zuyder Zee fiat fish, hemngs, anchovies, and 
shrimps are caught off the islands of Urk and Marken and the coast 
towns of Yoilenhove, Dampen, Haider wijk, Hmzcn, and Yollendam; 
and there are oyster hanks neai Texel. In the Zealand rivers oysters 
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and mussels are obtained at Brumisse, Philippine, and Graauw, and 
anchovies at Bergen-op-Zoom , while salmon, perch, and pike ate 
caught in the Meuse, the Lek, and the Meiwede, and eels m the 
Frisian lakes The fisheues not only supply the gi eat local demand, 
but allow exports to the value of .£250,000 
The numbers of men and vessels employed are as follows — 



Vessels 

Men 

Great i( salt lieinng ” fishery 

114 

1678 

German Ocean fishery 

410 

2965 

Zuyder Zee fishery 

1282 

3269 

Groningen and Friesland fishery 

183 

524 

Zealand fisheiy . 

472 

1026 

Total 

2461 

9462 

In 1877 the pioduce (m cwts ) amounted to— 



Home 

Consumption 

Expoifced 

Hex lings, ctued and salted 

10,648 

274,670 

Red hci rings 

291 

97,757 

Vauons fresh sea-fish 

72,941 

83,546 

Salt cod 

. 2,020 

19,957 

Shrimps 


15,174 

Other smoked, salted, or di ted fish . 

1,231 

102,522 

Oysters, lobsters, and ciabs 

, 405 

13,694 

Mussels 

. 2,015 

161,813 

Stock fish 

, 56,160 

31,790 

River-fish 

2,518 

29,471 

Anchovies 

. 384 

21,253 


143^613 

851,657 


To obtain a correct idea of the trade of the Netherlands greater 
attention than would be requisite m the case of other countries must 
be paid to the inland traffic It is impossible to state the value of 
this m definite figures, hut an estimate may be formed of its extent 
from the number of ships which it employs m the nvers aud canals, 
and from the quantity of produce brought to the public markets 
or daily transported by thousands of carts and delivered by the 
peasant dii eot to the salesman Of the market traffic, even m places 
of secondary rank, the following facts may give some idea There 
are yearly brought to market at Gorcum and Hoorn from 10,000 to 
13,000 head of cattle , at Bameveld, moie than 20,000 sheep , at 
Alkmaar about 10 million and at Hoorn 5J million 3b cheese , at 
Delft 11 million lb butter and 2 million ro cheese , at Meppel 3 
milhon f> butter , at Leeuwarden 9 to 11 million lb butter, 2 mil- 
lion lb cheese, and 7 i million lb of gram and seeds, at the 
Overyssel markets Zwolle, Deventei, and Kampen, and at Steenwijk 
and Almelo, 7J million lb butter , at Utrecht 770,000 and at 
Groningen 330,000 bushels of gram and seeds The turn-ovei at 
the cattle market at Leyden m 1877 was £639,278. In 1877 there 
were 700 steamboats afloat on the rivers and canals m the semes of 
the inland traffic 

The foreign trade, although less than it was fonnerly, still con- 
tinues to be considerable m proportion to the size of the country In 
1878 the merchant marine consisted of 1277 vessels of 958,652 
cubic metres (the register ton is equal to 2 83 cubic metres) , 
of which 79 were steamships of about 200,000 cubic metres In 
1877 there entered 8166 vessels with 3,000,00 0 tons, and cleared 
4936 vessels with 1,800,000 tons , to which must be added 20,500 
vessels with 2,400,000 tons, which came down the nveis m cargo 
from foreign countries, and 11,850 vessels, with 1,500,000 tons, 
which passed the frontier upward bound. 

The extent of the trade and its increase or deciease from year to 
year is shown approximately m the following table A— 


Tears 

Total 

Imports. 

Imports for 
Home Use 

Total 

Exports 

Tiansit 

Trade 

1846-1850 

1851-1855 

1856-1860 

1861-1865 

1866-1870 

1871 

1872 

1873 

1874 

1875 

1878 

1877 

£ 

17.183.000 

27.458.000 

34.918.000 

40.542.000 

48.183.000 

65.418.000 
Tons 

3.200.000 

3.450.000 

3.132.000 

3.290.000 1 

3.780.000 ! 

3.949.000 

£ 

18.418.000 

25.208.000 
30,000,000 

38.375.000 

48.918.000 
£ 

51.500.000 

56.813.000 

55.918.000 

59.918.000 

59.418.000 

62.583.000 

£ 

18,660,000 

23.500.000 

29.292.000 

33.883.000 

40.125.000 

54 083,000 

Tons 

1.467.000 

1.742.000 

1.572.000 

1.614.000 

1.717.000 

1.712.000 

£ 

9.083.000 

9.583.000 

8.750.000 

9.500.000 
15,750,000 

Tons 

439.000 

592.000 

627.000 

569.000 

705.000 

594.000 


The six ports which take the largest share m the foreign trade 
are Amsterdam, Kotterdam, Helder, Dort, Schiedam, and Hailrn- 
gen; at a considerable distance follow Groningen, Middelburg 
Ylaardmgen, Purmerend, Zaandam, Edam, Zwolle, Kampen, and 
DelfzijL The returns of recent years show best in the case of the 
South Holland towns ; but it must be kept m view that the direct 
imports, the so-called, “proper trade,” are most important at Amster- 
dam, while a great part of the commercial business at Rotterdam 


ft J. S * U0 Q* the total imports, exports, and transit trade cannot fee ciyi 

“Stfi 8 * 18 , 6 of im > * ToyA S A*® simplified 

of to virtue of which the quantities are 
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belongs to the commission and tiansit tiade For exports Hotter- 
dam is by far the most impoitant, sending out nearly thnce as 
much as Amsterdam 

An examination of its lists of expoits and imports will show that 
Holland receives from its colonies its spieenes, coffee, sugar, tobacco, 
indigo, cinnamon ; from England, Piussia, and Belgium its manu- 
factured goods and coals , giamfiom the Baltic piovmces, Aichangel, 
and the poits of the Black Sea , pease and beans fiom Tiu&sia, timber 
from Norway and the basm of the Rhine, yarn from England, wine 
fiom Fiance, hops fiom Bavaiia and Alsace , while m its turn it 
sends its colonial wares to Germany, its agricultural produce to the 
London market, its fish to Belgium and Germany, and its cheese 
to France, Belgium, and Hamburg, as well as England. The 
bnskest trade is earned on with Germany and England , then 
follow Java, Fiance, Russia, the United States, &c 

The mmeial resources of Holland give no encomagemont to in- Indus- 
dnstiial activity, with the exception of the coal mining m Lrmbuig, tries, 
the smelting of iron ore iu foui furnaces m Oveiysscl and Guelder- 
land, the use of stone and gravel m the making of dykes and roads 
and of claym brick woiks and potteries, the quarrying of stone 
at St Pietersbeig, &e Still the industry of the country has de- 
veloped itself m a lemarlcable manner since the sepal ation of 
Belgium, and that m spite of the lack of iron and coal, and the 
nvahy of other productive forms of labour. The greatest activity 
is shown m the cotton industry, winch especially flourishes m 
Twenthe (m Overyssel) and also at Haailem and Veoiioudaal In 
the manufacture of woollen goods Tilburg ranks fust, followed by 
Leyden, Utrecht, and Eindhoven , that of half woollens is best de- 
veloped at Roermond and Helmond The cotton and woollen manu- 
factures together furnish employment to 20,000 hands The linen 
manufacture is earned on especially m Meieuj van den Bosch, 
Helmond, Boxtel, Woensel, &c Even non works and machine 
factories have gieatly increased since the free importation of the 
raw material was permitted— for example, at Amsterdam and at 
Fijenoord opposite Rotterdam , and in this department more than 
6000 woiker s are employed thi oughout the country It need hardly 
be said that shipbuilding is of no small importance m the Nether- 
lands, not only m the greater but also m the smaller towns along 
the nveis and canals , and it is naturally associated with ropo- 
spmnmg and other auxiliary ciafts Among the less noteworthy 
branches of mdustiy are the making of cigars and snuff, especially 
at Eindhoven, Amsterdam, Utrecht, and Kampen , diamond-cutting 
at Amsterdam ; heetroot-sugai refining at Amsterdam , paper - 
making m the Yeluwe, on the Zaan, and m Limbuig , shoemaking 
and leather-tanning m Brabant (Langstraat), mat-plaitnig and 
broom-malung at Genemuiden and Blokzijl , the manufacture! ot 
glass, crystal, and earthenware at Maestneht , carpet- weaving at 
Deventer , working m gold and silvei m Noith and South Holland 
and on a smaller scale at Schoonhoven , and the distillation of 
biandy, gm, and liqueius at Schiedam, Rotterdam, and Amsterdam. 

The number of hands occupied m the manufactories thi oughout the 
whole of the Netherlands is estimated at about 100,000, of whom 
thiee-fouiths aie settled m North and South Holland, North 
Brabant, and Overyssel. The following table shows how gloat lias 
been the mdustnal development of the last thirty years 
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As the development of trade and industry and agriculture was Commun- 
promoted by the improvement of education and the abolition of ication. 
transit and export dues and the lessening of import dues, so also has 
it been advanced by the improvement of the means of communi- 
cation, and of the postal and telegraph systems The waterways of 
the country have been already considered. The loads are divided 
into national or royal roads, placed directly under the control of 
the “waterstaat” and supported by the state, provincial roads, 
undei the direct control of the states of the provinces, and almost 
all supported by the provincial treasuries ; communal and polder 
roads, maintained by the communal authorities and the polder 
boards, and finally, puvate roads The system of national roads, 
mainly constructed between 1821 and 1827, but still m process of 
extension, brings into connexion nearly all the towns. The con- 
struction of railways was long deferred and slowly accomplished : 
the “Holland Railway” was laid down m 1839-47, the Rhine Rail- 
way m 1843-56, the Aix-Maestncht-Landen lmo m 1853-56, and 
the Dutch-Belgian m 1853-54 All the other lines, e g ,, that from 
Maestneht to Liige, the Central Railway, the Nimoguen line, the 
Almelo-Salzberg line, the State Railway system, &c>, have been con- 
structed since 1861, a large number of them having been opened 
about 1863 and 1864 A great improvement has m consequence 
been effected m the communication. The town of Utrecht, which 
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is tlie centre both of the eountiy and of the railway system, may be 
appioached by six different lines From Amersfooxt, Zntphen, 
Zwolle, Hengelo, Boxtel, Rosendaal, Yenlo, and Maestricht lines 
sketch out m four directions, while Groningen, Leeuwarden, 
Meppel, Enschede, Hilversum, Amsterdam, Haarlem, XJitgeest, the 
Hague, Rotterdam, Moeidijk, Bieda, Tilbuig, and Eindhoven die 
each the meeting place of three lines With foreign countries the 
Netherlands communicate from Groningen by the Wmschoten and 
Nieuwe Schans hne , from Oveiyssel by the Aknelo-Salzberg lme , 
from Guelderland by the Arnhem-Emmenk and Nimeguen-Cleves 
lines, from Limburg by the Gennep-Goch, Yenlo-Gladbach, and 
Maestricht- Aix-la-Chapelle lines , and m the south with Belgium 
by the Terneuzen-Ghent, Hulst-St- Nikolaas, Rosendaal- Antwerp, 
Tilburg- Turnhout, Eindhoven -Hasselt, Maestricht -Liege, &c 
Among the lines at present projected 01 in construction may be 
mentioned the works at Amsteidam hy which the Holland Railway 
along the Y is to be biought into connexion with the Eastern Rail- 
way and the Rhine Railway , the lme between Zaandam and 
Enldimzen via, Purmeiend and Hooin , the Gionmgen-Delfzyl line , 
and those from Zwolle to Almelo, and fiom Kotteidam 01 Schiedam 
by Ylaardmgen to Maassluis and the mouth of the New Waterway 
Post- The extent of the mail service routes was 26,898 miles in 1873, 
office aiid 29,773 miles m 1877, and m the same years the post-office 
and tele- staff numbered 3026 and 3525 respectively The number of letteis 
giaphs (exclusive of newspapers, printed matter, and official letters), which 
m 1850 was only 7,000,000, had increased by 1877 to 50,000,000 
The numbei of inland post-caids lose fiom 4,000,000 m 1871 to 
about 10,000,000 m 1877 , the number of inland newspapeis was 
m 1860 about 5, 000,000, and m 1877 about 27,000,000 The follow- 
ing are the statistics for 1853 and 1877 of the national telegiaph 
system, originated m 1852 — 
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Colonies The Dutch colonies, originally mere trading communities, have 
so much increased m importance, through the cultivation of their 
vanous vegetable products, the reclaiming of then waste lands, and 
the working of their mines, that they cannot he left altogethei out 
of view m considering the trade and finances of the mother eountiy 
The Dutch colonies m the East Indies, situated between 30° N lat 
and 6° S lat , and between 95° and 141° E long , comprise an area 
of 600,000 spate miles, with a population or about 23,000,000, 
among which aie 35,000 Europeans, 319,000 Chinese, 15,000 Arabs, 
and 10,000 other immigrant Asiatics. For convenience of super- 
vision they are divided into the Great Sunda (Soenda) Islands, the 
Smallei Sunda Islands, and the Moluccas— a division which is based 
neither on political nor on ethnological considerations, nor on the 
phenomena of animal or vegetable distubution The Great Sunda 
Islands are Java, Sumatra, Celebes, and Borneo, all with subsidiary 
islands , the Smaller Sunda Islands compnse Bali, Lombok, Soeni- 
bawa, Flores, Sandalwood Island, and Timor , the Moluccas include 
Halmaheira, Ceram, Burn (Boeroe), Aniboyna, Banda, and the 
south-eastern groups, besides Western New Guinea The West 
Indian possessions of Holland include Dutch Guiana or the govern- 
ment of Suimam, and the Dutch Antilles or the government of 
Cuiagoa and its dependencies (St Eustatms, Saba, tbe southern half 
of St Martin, Curagoa, Bonane, and Aruba), a total area of 60,000 
square miles, with 90,000 inhabitants, of whom a small poition aie 
Europeans, and the rest negroes and other people of colour, Chinese, 
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and other emigrants The East Indian possessions yield an annual 
aveiage contribution, as already stated, of over £800,000 , the West 
Indian, on the other hand, require aid to the amount of £500,000 
or £600,000 yeaily 

The chaiactei of the Dutch people may be largely explained National 
by their history, the conformation of the country, then means of chaTac- 
subsistence, their strife with the sea, and their struggles to maintain ter. 
their independence against Spam and against hostile neighbours 
The love of fieedom and independence is xhe leading element m 
their character , the peculiarity of their soil has constrained them 
to be mdustuous and economical 5 their contest against the sea, 
their wars, and their distant expeditions, have trained them to 
bravery and self-possession , and their liberality has been stimulated 
by the disasters which, falling upon one to-day, might be the lot of 
any other to-moirow Of course the virtues of the Dutch are apt 
to he distoited to vices then composure not seldom becomes in- 
difference , their tendency to leflexion makes them laggard m action, 
and deficient m entei prise , their love of liberty degenerates into an 
extiavagant sense of independence that is more concerned about 
lights than about duties Sociability is by no means a dominant 
characteristic of the Dutch , they speak little and laugh less But 
their appearance and expression give a poox indication of their ster- 
ling qualities Their general sincerity and uprightness aie evident to 
eveiy one whose own lespectability gams him admission, on terms 
of familiar intercourse, to the respectable circles of Dutch society 

Biohogt aphy —The fiist place in a bibliography of Holland is due to the Alge- 
meeneStatistiek van Nederland (Leyden, 1st part, 1870, 2dparfc,1873), awoik of much 
vaster compass than is indicated by its title,— consisting, aa it does, of separate 
articles on eveiy scientific aspect of the country, contributed by specialists of 
high authority The geodetic portion, for example, is furnished byJ H A. 

Kuiipei ; Dr H Hartogh Hej s van Zouteveen treats of the soil, nveis, islands, &c , 
the geology, and the fauna, the flora is described by Professor Hugo de Vues, 

DrC M van dei feande Lacosta, and Professor W F K Surmgar, the meteoro- 
logy is hy Professor C H D Buys Ballot, the account, of the provinces and 
communes by Professoi S Vissenng, and the vital statistics by M von Baum- 
hauer As supplements to this, theii greatest woik, the Government Society for 
Statistics also publish Bijdragen en Mededeelingen vco) dm 8tai van het Km far 
Nederlanden , StaatLundig en. Staathuishoudkundig Jaarboetye , and Slat Jaar- 
lod voo? het Kon fa) Nedei landtn The following are convenient manuals — 

Dr A A van Hcusden, Handboek der Aardrijkskunde Ac, van het Kon der 
Nedei landed Haarlem, I860 , J Kuijpei , Nedei land, zijne Provincial en Kolo nun, 
Leeuwarden, 1878, Eijkens, Aai drijUlunde van Nedei land, Gioniugen, 1879; 

M H J Plantenga, Mihtairc Aardi ijkslunde van Nederland , new ed , 1880, 

J Ciaandijk and P A Schipperus, Schetien met pen en potlood, Haarlem, 

1874 The excellent woiks of W C A Staling— He Bodem van Nederland , Haar- 
lem, 1856-60, Natuuikunde. en Volksihjt van Nedei land, Amsterdam, 1870; 
and Voormaals en thans , Haarlem, 1877— are of a more descriptive cast For 
the fauna and flora of the country the readei may consult Piofessor Schlegel, 

De dieren van Nedei land , Haarlem, 1862, C A J A Oudemam, He Flora van Nedei - 
land, Haarlem, 1871-74 , Van Hulls, Neerlands Plantenschat , Grom, 1855 Among 
the more recent of foreigu publications m regaid to Holland the following 
rank lngh — Alph Esquuos La Neeilande et la vie ffollandaise. Pans, 1859 
(English translation, Butch at Nome London, 1863) 4 J G Kohl, Ilmen in den 
Niefai landen, Leipsic, 3850 Dr A Wild, Die Niederlande ihre Vergangenheit 
und Gegenmit, Leipsic, 1862 , Henry Eavard, La Hollande Pittoresgue Voyage 
aux miles mortes du Zuidei zee, Pans, 1874, Les Fiontieres Menaces, Pans, 

1876, and An cosw du Pays , Pails, 3878, and Edmondo de Amicis, Olanda 
(Dutch translation by D Lodeesen, Nederland en zijne betconers, Leyden, 1876) 

The most Important maps and atlases are the topographic maps of the kingdom 
of the Netherlands, issued by the War Department, the Hague, 62 sheets, 
kthogr scale 1 50,000, the Waleistaats Kaart van Nederland (1 50,000), issued 
by the Ministry of the Interior under the supervision of P Caland and H Both 
de Loo, W C H Staimg’s Geologischa Kaart , executed by the topographical 
office of the War Department (1200,000), Kami vooi de Natuurkunfa en 
Volksvtytb and Landbomckaarl van het Kon dei Nedei landen (1 200,000) , J 
Kuijpei, Gemeenie Atlas van Nedei land, naar ojficieele bumnen on twoi pen (1205 
communal maps and onelaige geneial map), and Natuur en Staathuishoudlundige 
Atlas van Nederland Theie aie three good gazetteers —A J van der Aa, 
Aardrijksk Woordenboel, Gouda 1S55 S Gille Hermga, IlandmordenboeL van 
Nedei land, Sd ed , Utrecht, 1874, and P H Witkamp Aai di yksk Wooiden- 
lock van Nedei land , Tlnel, 1871-76 (CHE) 


PART II. —HISTORY 


Early The oldest inhabitants of Holland of whom anything is 
inhabit- known were of Celtic origin ; so much may be gathered 
ants. from, scanty remains found in cairns, from a few proper 
names, such as Nimeguen (Nimwegen) and Walcheren, and 
from the Druid altars found in that island In Cesar’s day 
the whole district between the Rhine and the Scheldt was 
occupied by Belgss, the bravest of Celts, while the Betaw, 
the “good meadow,” the Insula Batavorum, was peopled 
by a portion of the Germanic tribe of the Chatti, and pro- 
vided first the stoutest foes and then the most serviceable 
allies of the Roman empire. But if the Batavi were the 
most distinguished of the Germanic tribes m the country, 
the “free Frisians” (see Frisians), who filled the whole 
northern portion of it, were by far the most important ; 
in addition to them, and mostly on the borderland, were 
others, Usipetes, Bructeri, Sicambn, Chamavi, Eburones, 
and the like, of whom we know little but the names. 


From 28 to 47 a d. a struggle went on between the Their 
Romans and the Frisians, which ended in the latter year in straggles 
the complete reduction of the tribe by the vigour of 
Domitius Corbulo , the Batavi and Frisians were probably, 
in the earlier days of their connexion with Rome, admitted, 
if not to the more honourable position of “ socii,” at least 
to the lower grade of “auxilia ” their relation to the empire 
doubtless varying fiom time to time. This friendly state 
of things did not last long; for m 70 A.D. Rome had dis- 
missed her Batavian cohorts, and had turned Claudius 
Civiks, the “Mithridates of the West,” into a bitter foe. 

This remarkable patriot had served for many years in the 
armies of Rome, and had learnt the secrets of the imperial 
strength and weakness. Taking advantage of the wrongs 
of Germans and Gauls, and skilfully using the divisions 
within the empire, he displayed high statesmanlike ability, 
while his energy and success in war placed him m the 
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rank of great captains, He declared for Vespasian against 
Vitellius, and grouped together Celt and Teuton m an 
effort to sweep the tyrant Koman out of Gaul, At first 
all went well with them, and the Romans were driven out 
of all modern Holland, Belgium, and from the left bank 
of the Rhine as far as Alsace Then the Roman power 
began to asseit itself once more An able general, Cere- 
ahs, was sent mto the north -west, and after a chequered 
and exhausting struggle, in which, both suffered greatly, 
the Batavian hero gave way. Peace was made on easy 
terms; Civilis laid down arms, and the Batavians sub- 
mitted and resumed their old position towards Rome. The 
Batavian island was lined with forts, and became for the 
Romans the frontier between Gaul and German ; much 
as in far later days the Spanish Netherlands were the 
barrier between the Dutch and the Trench 
^he Tor a time all was quiet on this north-western fron- 
Franks tier, till late m the 3d century the Franks appeared (see 
Franks) In the course of the 5th century the Salian 
Franks had occupied a great part of the Netherlands, and 
when Hlodowig (Clovis) was lifted (481) on his waniors’ 
shields, they were possessors of South Holland, the Veluwe, 
Utrecht, Brabant, Antwerp, Limburg, Li4ge, Hainault, 
Namur, and Luxembourg. After his death (511) these 
districts for the most pait belonged to the Austrasian 
kingdom Behind the Salians came the Saxons, who had 
made themselves felt in the Batavian island by the middle 
of the 4th century, in the course of the 5th and 6th 
centuries they had settled firmly in Overyssel and Drenthe, 
lying between the Frisians to the north and the Franks 
to the south. There they shared, in alliance with the 
Frisians, the varying fortunes of that struggle against the 
Frankish power which lasted 400 years, and was ended 
only by the genius and persistency of Charles the Great. 
Spread of The first Christian church in the Netherlands was founded 
Chnsti- ^ the time of Dagoberfc I, who had reduced the Frisians 
and Saxons at the town of Wittenberg, afterwards Utrecht, 
between 622 and 632. But the true apostle of the Nether- 
lands was Wilhbrord the Northumbrian, first bishop of 
that see (695). He made Utrecht the centre from which 
Christian light spread across a wide circle of heathendom, 
and under the protection of Pippin of Heristal, the new 
faith was so firmly planted in those parts, that when 
Willibrord died Limburg, North Brabant, Utrecht, and 
other districts had accepted the faith of the Franks After 
Willibrord, Christianity had in that part of Europe another 
stout champion, Wolfram of Sens, who had nearly persuaded 
the Frisian knag, Radbod, to be a Christian ; and lastly 
m 755, St Boniface, “the apostle of the Germans,” was 
martyred at Dokkum in Friesland while preaching among 
the heathen. Towards the end of the century the stern 
methods of Charles the Great completed the conversion of 
the Netherlands. 

Govern- As an integral part of the Frankish empire, the land 
ment and under Charles and his immediate successors was divided 
m^ons j ntG “] an dsclmfte ” and “gaus,” ruled over by dukes and 
country cou *ds, by the side of whom the church also asserted her 
territorial rights. Hence sprang the dukedom of Brabant, 
the countships of Flanders, Holland, Guelderlaad, and the 
bishopric of Utrecht, and these, under the later CaroKngs, 
were independent in all but the name. Ecclesiastically the 
northern portion of the Netherlands, with South Holland 
and part of Zealand, was under the bishop of Utrecht; 
while the eastern districts were under the Saxon bishops 
of Munster and Osnabruck, and the southern parts under 
the Frankish bishops of Cologne, LitSge, and Doornick. 
The original dukedoms were subdivided politically mto 
countships, and geographically into gaus ; each gau had 
a chief town, gut with a wall, wherein count and judges 
administered justice , such towns wore also market-places 
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These districts were again subdivided into minks or villages, 
each with its headman, who acted as judge m lesser and 
local cases. These gaus were Frisian m the north, Saxon 
in the middle (about Drenthe, &e.), and Frankish m the 
south. 

In the great partition of Verdun (843), Lothai, eldest Changes 
son of Louis the Pious, became lord of North Brabant (as 
it is now called), Guelderland, Limburg, and all modern ^ 
Belgium; Charles the Bald got Flanders and part ofcenluiy. 
Zealand, while Louis the German had whatever lay on tlio 
light bank of the Rhine • this district (called Lolharmgia 
m the days of his son Lothar XL) thus became a border- 
land between Gaul and Germany. When Lothar IL died 
without heirs m 869, his uncle Charles the Bald got all tho 
northern Netherlands, with Friesland, but the Mursen 
agreement (870) redistributed these lands,— to Louis the 
German the districts south of the present Zuydor Zee, 
including Utrecht and the Veluwe ; to Charles the Bald, 
Holland, Zealand, and modem Belgium, Eventually m 
879 Louis, son of Louis the Geiman, got these districts 
also. In 912 they accepted Charles the Simple of France 
as overlord; in 924 Henry L brought them again under 
German lordship; afterwards Otto the Great granted them 
as a fief to his brother Bruno, archbishop of Cologne, who, 
dividing the land into Upper and Lower Lothanngia, set 
Gottfried, count of Verdun, over the latter as duke, and 
himself took the title of aichduke, Thus, during this 
period, the Netherlands from 843 to 869 wore a part of 
Lotharingia (as it came to be called), from 869 to 870 
they were under French lordship, from 870 to 879 partly 
French partly German, from 879 to 912 altogether Ger- 
man, from 912 to 924 French again, and finally after 
924 German. 

Throughout this time the country was swamp below and The 
woodland above; and though much forest was cleared ^th. 
from time to time, it was still a difficult tangle, with little mm ' 
communication except down the rivers and by the old 
Roman roads. Yet, backward as they were, the Nether- 
lands were rich enough to attract the Northmen, who 
ravaged the shores and river sides, and carried with them 
southward many a willing Saxon and Frisian warrior. 

Under Louis the Pious they got firm footing on the coast, 
and received the district from Walcheren up to the Weser 
as a group of fiefs under the emperors , they even took 
and sacked Utrecht. In 873 Rolf, founder of Normandy, 
seized Walcheren ; in 880 the Northmen took Nimegucn, 
and spread up the left bank of the Rhine as far as Cologne ; 
in the chapel of the Great Charles at Aix they stabled horses 
and held heathen revel, till bribed to withdraw by Charles 
the Fat, Their great leader Siegfried had the emperor’s 
daughter to wife, with lands m Friesland ; he was willing 
to become a Christian, though this put no stop to hie 
demands ; <£ as the lands granted him hitherto produced no 
wine,” he demanded also Rhine towns and districts for the 
sake of their vintages His father-in-law, however, sent 
instead men to murder him, and, this being done, the lord 
ship of the Northmen in the Netherlands came to an end. 

The effect of these vikmg incursions on Frankish feudal 
ism was great. “ Eighty years of plunder and murder,” 
says Gerlache (JSsm sur les grandes Epoque^ p. 94), 

“had turned the fields into a wilderness; the towns rose 
like oases in the desert, the wealth of the monasteries 
perished ; the people were either slain with the sword or 
had taken to the sword as robbers , all the elements of 
political life, kingship, nobility, clergy, were confounded 
together, and every tie of civil society relaxed.” The im- 
poverished natives took refuge under the nobles, whose 
power made great advance. Now arose, too, a now title 
of nobility, that of margrave,— each margrave being bound 
to defend a piece of frontier, receiving m return an almost 
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complete independence . such was the marquis of Antwerp, 
who guarded the mouth of the Scheldt The towns also 
became as sanctuaries against the ravager ; the serf who 
took lefuge there presently became free, the burghers 
began to trade, and found encouragement m their traffic 
even from the Northmen themselves, 

Counts Thus the whole district came to be covered with pros- 
rf perous towns , it was also divided into independent lord- 
ftolland am0 ng which the countship of Holland, as it soon after- 

wards was called, was the most prominent and important, 
The title “count of Holland ” does not appear m history 
till the 11th century, In the latter part of the 9th cen- 
Dnk I tury there was a certain Count Dirk, to whom, early in the 
10th, Charles the Simple granted the abbey of Egmond 
near Alkmaar. Of his history almost nothing is known ; 
he was dead before 942, as there exists still a document 
Dnk II of that year signed by Dirk II. Dirk II. was a man 
of weight , he got for his younger son the archbishopric of 
Treves, and Arnulf his elder son married a kinswoman of 
the emperor Otto II. He himself received in 983 a broad 
district, that now covered by the Zuyder Zee, from Texel to 
the north, and the mainland southward down to Nimeguen 
He died in 988 ; and Arnulf was count till 993. His son, 
Dnk HI. Dirk III, a boy, on his accession found things m great 
confusion, the fiefs held under France were gone, and 
much besides But the young count was full of vigour, 
and grew at last so strong that in 1018 the emperor 
ordered the duke of Nether Lotharingia to crush him. 
Dirk, however, completely defeated his assailant, and not 
only retained the disputed lauds and powers, but added 
thereto Bodegrave, the Merwede, and Swammerdam, as 
fiefs of the church at Utrecht. It is here that the true 
history of Holland begins ; for Dirk HE. now firmly settled 
himself m this disinct, and became lord of the rich wood- 
land (“ Holt-land,” t,e , Holland) on the Rhine and Meuse. 
Having also subdued the Frisians and set his brother over 
them, he next went on pilgrimage to Jerusalem, and after 
his return m 1034 ruled m peace till his death m 1039. 
Dirk IV His son, Dirk IV,, was also a man of vigour; he began the 
long strife with the counts of Flanders as to the lordship 
over Walcheren and the other islands of Zealand; the 
quarrel was important, as dealing with the borderland 
between French and German overlordship This strife, 
which lasted 400 years, did not at first break out into 
actual warfare, because both Dirk and Baldwin V. of 
Flanders had a common danger m the emperor Henry HI., 
who m 1046 occupied the lands in dispute; but while 
other opponents gave m, Dirk, after the manner of his 
house, stood out, and in the winter of 1047 with his 
light boats took the imperial fleet, ruined the imperial 
aimy, and dictated his own terms. In 1049, m a fresh 
contest with the bishop of Utrecht and his allies, Dirk 
Pious I met with his death at Dort. His brother, Floris I , suc- 
ceeded, and carried on the quarrel; m 1061 he was slam 
on the battlefield, after having won a decisive victory 
Dirk V over the bishop, His son, Dirk Y., was a child, and the 
neighbouring prmces thought the end of the house of 
Holland at hand , and though the hoy had stout friends, 
especially Robert “the Frisian,” who had married his 
widowed mother, his prospects were at first very gloomy, 
The battle of Oassel, however, in 1072, in which Robert 
the Fiisian defeated Philip of France and Richdda of 
Flanders, secured Ins possessions for Dirk, who henceforth 
saw better days, and ruled m peace till his death m 1091. 
Floris il His son, Floris II., the Fat, had also peace, and at his 
death m 1 1 22 left Holland in great prosperity His widow, 
Dirk VI Petromlla of Saxony, governed for her young son Dirk VI., 
and continued the joint resistance of Holland and Saxony 
to the Franconian emperors. But when, on the death of 
Henry V , Loihair of Saxony became emperor, this quarrel 
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came to an end, and the fortunes of the house of Holland 
rose greatly, the Frisian Gstergow and JVestergow weie 
transferred from the bishop of Utrecht to Count Dirk m 
1125. The Hohenstaufen, on the contrary, favoured the 
bishop, and gave back the two “ gows ” , and thus, with 
gam and loss, Dnk VI, ruled till he died m 1157 It 
was m his time that Holland sent out her fiist colonists; 
invited by Adolf of Holstein and Albert the Bear of Bran- 
denburg, Hollanders settled on the Elbe and the Havel, 
and by their skill m reclaiming marshlands, and their 
thrift and vigour, created a flourishing district out of a 
waste of wood and water. 

Floris IIL, the next count, allied himself with Frederick Fiom 
Barbarossa, thus reversing the traditional policy of Ins HI* 
house He was less fortunate than ins fathers , the count 
of Flanders earned off a slice of his territory , he scarcely 
held his own against West Friesland and Groningen , his 
reign was marked by the great flood of 1170, which swept 
over Holland, Fnesiand, and Utrecht, and helped to form 
the Zuyder Zee Later m life Floris followed the emperoi 
on crusade, and soon after the death of the latter, perished 
m 1190 of pestilence at Antioch. His son, Dirk VII , Dirk 
had a stormy time, losing rather than gaming m the long- VII. 
run. He died in 1203, leaving an only daugbtei, Ada, 
with whom came up the question as to female succession 
to a male fief Zealand mainly declared for William, the 
late count's brother, while Holland went with Ada, by 
1206, however, William had beaten down all opposition, 
and was undisputed count. He sided with the emperor William 
Otto IV., and was present at Bouvmes (1214), wheie 1 
Philip Augustus crushed the allied forces of Otto, John of 
England, Flanders, Holland, and Brabant. Soon after this 
William changed sides, and, attaching himself to Philip 
Augustus, accompanied Louis to England. After King 
John’s death he joined the fourth crusade, m which his 
men distinguished themselves greatly at the siege of 
Daimetta m 1219 Returning thence lie reigned in peace 
till his death m 1 224. His reign is notable by reason of the 
civic charters he granted,— one to Geerfcruidenberg in 1213, 
another celebrated one to Middelburg in Zealand m 1217. 

These charters were the models on which later ones were 
framed , they secured the existing liberties of towns, gave 
the burghers the right of being ruled by law, and estab- 
lished equal justice within the walls 

William was succeeded by Floris IV, murdered at Corbie Elans 
in 1235 ; his son, William II , was a man of mark Pope 
Innocent IV. having deposed Fre&enck II , and wanting a ^ ^ 
prince to setup against the Hohenstaufen, thought that the 
young count of Holland might serve, and accordingly had 
him elected king of the Romans by an assembly composed 
chiefly of German ecclesiastics. He took Aix-la-Chapelle, 
and was there crowned king in 1248 ; and after Frederick’s 
death in 1250 he had a considerable party m Germany. 

His foreign ambitions were, however, crossed by troubles 
at home, and before he received the imperial crown he 
perished in West Friesland, going down, horse and armour, 
through the ice. It was he who fixed the seat of govern- 
ment at the Hague. His successor was Floris V , a babe. Fiona V 
The father had been a young man of unusual promise, 
ruined by German politics, the son was destined to play a 
considerable part in Netherland history. Hitherto Holland 
had dealt only with smaller neighbours, Flanders, Fries- 
land, Utrecht, or Guelderland ; henceforward she takes part 
m European questions, interfering m the great strife be- 
tween Edward I of England and France. For when he 
came of age Fiona allied himself closely with the English 
king, and secured great trading advantages for his people, 
the staple of wool was placed at Dort, and the Hollanders 
and Zealanders got fishing rights on the English coast 
To balance the power of the nobles, which more and more 
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took the form of oppression, lie also granted charters to 
towns (notably to Amsterdam), and forwarded their 
growth. In 1296, finding that Edward of England was 
dealing with his rival of Flanders, Fions joined Philip 
the Fair of France , but this act and his seventies towards 
the nobles led to a conspiracy, to which he fell a victim, 
the burghers and people, who knew him to be their best 
friend, took such vengeance on his slayers as permanently 
reduced the power of the nobles 

Jolm I John I , his son, was in England when his father was 
murdered, he was a feeble boy in body and mind, mamed 
to the daughter of Edward I His reign was a struggle 
between Zealand, led by Wolf art van Borselen, and Holland, 
guided by John of Avennes, the young count’s guardian 
and nest heir. In 1299 Yan Borselen was killed by the 
Hollanders, and soon after Count John died, John of 
Avennes was at once recognized as count by the Hollanders, 
and with John I ended the first line of counts, after a rule 
of nearly 400 years, Europe has perhaps never seen an 
abler series of princes , excepting the last, there is not one 
weak man among them • they were ready fighters, biave 
crusaders, handsome well-built persons, with high chival- 
rous gifts tainted with corresponding chivalrous vices , they 
were all ready to advance the commerce of the country ; 
they were the friends of the people, the supporters of the 
growing towns, They made their marsh lands fertile, and 
raised Holland to be a companion of kings. 

Them- During this time Holland became independent of the 
depend- imperial authority, The fragments of Nether Lorraine, 
HoUand Guelderland, Utrecht, Brabant, and Flanders paid 

’ little heed to their nominal lord , Holland especially, so 
far from the centre of the empire, so nearly forgotten m 
the greater troubles of Italy or Switzerland, was left to 
herself She made her own laws, imposed river-dues (a 
recognized imperial right), named her own officers, held 
high court of justice, coined money, made peace or war 
at will Even the de jure authority of the empire over 
Holland is a matter of doubt, much debated by publicists 
Constitu* aud historians. The independent development of the 
tion of country took, as we have said, a municipal form ; and as 
erci 63 the constitutions of her cities have throughout affected her 
history, they demand some consideration. Before the 14th 
, century there were in Holland no estates, nor any general 
political life; the count was all powerful. Over the country 
districts he set his “baljews” or bailiffs, and in towns and 
villages his “ schouts ” or local judges. In the 13th cen- 
tury, when any greater matter had to be discussed in a 
city, all citizens were summoned by ring of the great bell 
to the public square, and there decided the question by 
democratic vote. Justice was administered “ by a man’s 
peers,” according to the Saxon code in the east, the Frisian 
in the north, and the Frankish or Salian in the south, — 
each district having also its several uses or customs. Taxa- 
tion for the count’s benefit was styled his “beden ” or 
prayer for supplies, and fell chiefly on the towns. And 
as the towns paid most, and were generally built on the 
count’s lands, they claimed Ms protection, receiving charters 
and liberties from him in return for their dues and levies of 
men. In time the vague civic democracy gave place to an 
oligarchical government, While the Flemish towns were 
opposed to their feudal lord, m the north it was the other 
way , the counts of Holland were with the cities against the 
other classes of society. Consequently, though the Dutch 
towns began later, they m the end enjoyed far more steady 
piospenty than their southern neighbours. Thus under 
William II and Floris Y., Dort and Delft, Haarlem, 
Alkmaar, Middelburg, Leyden, Schiedam, and others began 
their prosperous career, Each of these cities was at first 
ruled by the count’s “schepenen” or judges, supported by 
councillors, one from each quarter of the town, from whom 


sprang the title of burgomaster, by which they became 
known in latei days. The “ schepenen ” administered jus- 
tice, while the councillors or burgomasters attended to civil 
affairs, and by degrees threw the judges mto the back- 
ground. Peace and defence were entrusted to a local 
militia, armed with the cross-bow. Doit was the earliest 
of these prosperous towns , it enjoyed a veiy strict staple- 
right, the commerce of the noithern di&tucts was com- 
pelled to pass through its market. Two ccntunos later 
came the prosperity of Amsterdam, and with it the 
European fame of Dutch butter and cheese, then the 
wealth arising from the herring fishery, of which the centre 
was Enkhuysen In the 14th century the chief towns had 
joined the Hansa, and though that exclusive body m the 
15th century ejected them, they far more than recovered 
the loss of their trade through the newly opened worlds of 
India and America 

When John of Avennes succeeded m 1299 as first count John of 
of the house of Hainault, the Hollanders weie willing to Avennes. 
receive him, the Zealandeis not ; and a long struggle be- 
tween the provinces ensued. In 1301 he coerced Utrecht 
mto alliance, and got the bishopric for Ms bi other Guy 
In 1304 the Flemings were driven out of Holland, and 
John II. was for a few months real lord of the comity. 

He died that year, and was succeeded by his son William William 
III, “the Good” (1304-1337), who made peace with HI 
Flanders in 1323, settled the outstanding quariol between 
Holland and Zealand, united the Amstellanrl and its city 
Amsterdam to his territories, encouraged civic life, and 
developed the resources of his country, He also entered 
into close relations with the states of Europe, having 
married Johanna of Yalois, niece of the French king, m 
1323 the emperor Louis the Bavarian wedded his daughter 
Margaret, and m 1328 his third daughter, Philippa of 
Hamault, was given to Edward III of England. William 
III. was in all respects a great prince, and an acute states- 
man. In 1337 he died, and was succeeded by Ins son 
William IY., who was killed fighting against the Frisians William 
m 1345, He left no children, and the question as to the *V 
succession now brought on Holland a time of violent civil 
commotions The county was claimed by Margaret, 
William’s eldest sister, as well as by Philippa of Hamault, 
or, in other words, by Edward III of England. Margaret Margaret, 
eventually succeeded, siding with the older nobles, and 
being, therefore, not well received by the towns. These 
are the days in which came up the famous parties of 
“ Kabbeljaus ” and “ Hoeks,” the “Cods” and the 
“Hooks,” the fat burgher fish and the sharp steel-pointed 
nobles who wanted to catch and devour them, Aftei much 
buffeting and many changes of fortune, Margaret resigned 
her lordship in 1349 in favour of her second son William, William 
but again resumed it in 1350. Then the struggle between Y 
nobles and cities broke into open war. Edward III came 
to Margaret’s aid, winning a sea fight off Yeere m 1351 , 
a few weeks later the Hooks and the English wore defeated 
by William and the Cods at Ylaardmgen — an overthrow 
which ruined Margaret’s cause. She made peace with hex 
son m 1354, and died two years later, lie, however, 
shortly after fell mad ; so that m 1358 the Hooks had to 
call m his younger brother, Albert of Bavaria, to be stadt- Albeit of 
holder or “ruwaard” in his stead, he ruled well, aud re- Bavaria, 
stored some order to the laud. In the latter part of his 
life he went over to the Cods, a step which led to another 
outbreak of civil war which lasted until 1395, In 1404 
he died, aud was succeeded by his son William VI. who William 
upheld the Hooks \uth all his power, and secured tlieir YI 
ascendency. He died in 1417, leaving only a daughter, 

Jacoba (or Jacqueline), wife of John of France, who died Jacobs, 
that same year. Again was Holland rent with civil strife ; 
the Hooks, as before, readily accepting a female sovereign, 
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while the Coda declared for John ot Lidge Jacoba was 1 
granddaughter of Philip of Burgundy, who behaved very ill 
towards her , her romantic and sad life has rendered her 
the most picturesque figure m all the history of Holland ; 
she struggled long against her powerful kinsfolk, nor did 
she know happiness till near the end of her life, when 
she abandoned the unequal stufe, and found repose 
with Francis of Borselen, rnwaard of Holland, her fourth 
husband Him Philip the Good of Burgundy craftily 
seized, and thereby m 1433 Jacoba was compelled to 
cede her rights over the counties of Holland, Zealand, 
Friesland, and Hamaulfc Consequently, at her death 
Pblip of in 1436, as she left no children, Philip seized oil 
Bur * all her lands He already held much of the Nethei- 
gundy. j an( ^ g ^ j 1Q inherited Flanders and Artois, had bought 
Namur, had seized Brabant, with Limburg, Antwerp, and 
Mechlin; he now got Holland, Zealand, and Hamaulfc, with 
a titular lordship over Friesland , a few years later he be- 
came lord also of Luxembourg, By this incorporation with 
the possessions of the house of Burgundy, the commercial 
and artistic life of Holland was quickened, but political 
liberties suffered , for the rule of the sC good duke ” was 
far from being good It was a time of luxury and show, 
of pageants and display, of the new and brilliant Order 
of the Golden Fleece (1430), and of the later days of 
feudalism, with all its brilliancy, corruption, and decline m 
the presence of the new monarchical spirit of Europe. 
Duke Philip on his accession declared that the privileges 
and constitutions of Holland, to which he had taken oath 
as ruwaard for Jacoba, should be null, uuless he chose to 
confirm them as count From that moment till the latter 
part of the next century the liberties of the Netherlands 
were treated with contempt. Holland, however, at fiisb 
Material contented herself with growing material piosperity her 
P ro “ herring fishery, rendered more valuable than ever by the 
81,011 y curing process discovered or introduced by Beukelzoon, 
brought her fresh wealth, and her fishermen weie un- 
consciously laying the foundations of her maritime great- 
ness It was in the days of Duke Philip that Lorenz 
Koflter of Haarlem contributed his share to the discovery of 
printing; the arts and learning of the Renaissance began 
to flourish greatly. The Burgundian dukes rivalled their 
contemporaries the Medici, under them grew up the 
Flemish school of painters, headed by the Van Eycks and 
Memlmg, architecture advanced as stately churches and 
town-houses were built ; the dukes collected priceless manu- 
scripts, founded libraries, and encouraged authors. Bub 
this speedy growth m art and letters belonged more to 
Flanders and Brabant than to Holland or Zealand 
In short, throughout the Burgundian time Holland plays 
but an insignificant part , and it may merely be remarked 
that the friendship of the dukes foi the nobility did that 
class more harm than their hostility to civic liberties hurt the 
towns; for the lavish waste of Philip’s court impoverished 
the nobles, and the wars of Charles destroyed them 
After their days the Netherlands nobility were never again 
powerful The church also suffered . it was enriched and 
corrupted by Philip, and was consequently very loyal to 
him ; but his favour instead of strengthening it made the 
Reformation necessary. The cities, though oppressed and 
heavily taxed, grew stronger, and, when Duke Charles 
perished at Nancy, they at once stood out for their rights, 
Mary of and obliged his sole heir the duchess Mary, not unwillingly, 
' Sur “ to grant them the “ Great Privilege ” of March 1477, which 
affirmed the power of the cities and provinces to hold diets, 
and reserved to the estates a voice in the declaration of war, 
and authority to approve of the choice she might make of 
a husband. It was declared that natives alone might hold 
high office , no new taxes should be laid without the 
approval of the estates, one high court of justice was 
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established for Holland, Zealand, and Friesland , the Dutch 
language was made official Thus came to an end the 
centralizing despotism of the Burgundian dukes This 
period is also remarkable for a reconstruction of the 
civic government, and for the appearance of the States The 
General, first summoned by Philip the Good In the States 
states of Holland many nobles sat in person, though they GenelaL 
had but one collective vote At first all towns, larger and 
smaller, also sent representatives, but after a time the 
smaller ceased to appear, and only such larger cities as 
Dorfc, Haailem, Leyden, Amsterdam, Gouda, were repre- 
sented, each having one vote. The president was the 
“ advocatus,” or “ vogfc,” of the country, afterwards styled 
“the pensionary,” an officer regarded as the champion of 
the estates against the counts In Zealand and elsewhere, 
clergy, nobles, and cities sat separately, each order having a 
single vote The estates, under the Burgundians, had little 
power , they could not even control the taxation. Duke 
Philip m 1464 summoned them to meet him at Bruges 
and, though some of the more distant held aloof, the 
majority obeyed These States General, however, expressed 
no national feeling or union of the provmces that was a far 
later state of things. 

After Mary of Burgundy had granted the Great Privi- 
lege, the provmces warmly supported her against Louis 
X L, they approved her union with Maximilian of Austria in Maxi* 
August 1477, though it brought them no rest, for the old Lilian of 
parties still survived, and Hooks and Cods fought savagely Auatna 
in almost every town. Maximilian had allied himself with 
the Cods, and the Hooks were defeated at Leyden and 
Dort, and finally m their last stronghold, Utrecht, of which 
city the archduke was made temporal protector m 1483 
Before that time (March 1482) Mary of Burgundy had 
died, and Maximilian, acting for his son Philip, became 
governor of the Netherlands After fresh Hook and Cod 
troubles at Haailem, he finally made peace with France in 
December 1482, and after the death of Louis XL brought 
the Flemings to complete obedience by the peace of Frank- 
fort in 1489, The provinces were still very uneasy, partly 
through the turbulence of the Hooks, partly because of the 
automatic character of his rule, and partly through the so- 
called " Bread and Cheese” war, caused by famine m the 
northern provinces War with France also complicated 
matters, and the government over the Netherlands was 
entrusted to Albert of Saxony In 1494 Maximilian, 
having been elected emperor, laid down his office as guar- 
dian, and had Philip the Handsome declared of age He 
was at once accepted by Brabant, and the estates of Hol- 
land even let him sweep away the Great Pnvilege He 
ruled over them quietly, and got back their English trade 
In 1496 he married Joanna of Aragon, daughter of Fer- 
dinand and Isabella, and afterwards heiress to the new 
monarchy of Spam. On Philip’s death m 1506, leaving 
two sons, Charles and Ferdinand, and four daughters, 
Maximilian again became guardian for his grandson Charles, 
then hut six years old; he named Margaret of Savoy, 
his daughter, governess of the Netherlands m 1507 

In 1515 Charles was declared of age, and received the Count 
homage of Holland and Zealand, Brabant and Flanders, ^ arlea 
as Count Charles II. In consequence of his friendly tela- l rapeTor 
tions with Francis I of France, Henry of Nassau, lus Charles 
comrade and trusted follower, was wedded to Claude, sister V ) 
of Philibert, prince of Orange, and fiom this union springs 
the great house of Orange-Nassau. On his accession to 
the Spanish and imperial thrones successively, Charles 
continued Ins aunt Margaret of Savoy as governor of the 
Netherlands, with a privy council to assist her. 

He brought all the provinces under one hand, having 
m 1524 become lord of Friesland by purchase, and in 
1528 acquired the temporalities of Utrecht. He now ruled 
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over seventeen provinces: tliat is, over four duchies — 
Brabant, Guelderland, Limburg, and Luxembourg ; seven 
counties — Flanders, Artois, Hamault, Holland, Zealand, 
Namur, and Zutphen; the margraviate of Antwerp; and 
hve lordships— Friesland, Mechlin, TJtiecht, Overyssel, and 
Groningen, with the Ommeland 

After the death in 1530 of Margaret, who had con- 
tinued to act for him with her accustomed wisdom and 
prudence, Chailes Y. at first treated the provinces with 
studied moderation : he redressed some of their griefs, re- 
formed the administration and the coinage, issued sump- 
tuary edicts, regulated their commerce, while he also 
re-enacted the severe laws against heresy, and gave full 
powers to the supreme court of Holland — a body completely 
Maiy of under his control He then appointed his sister Mary, 
Hungary queen of Hungary, regent of the Netherlands She had at 
rfi S ent first no easy task; for the provinces had on hand a war 
with Denmark, and Anabaptist troubles at home , before 
long also she had to ask for increased supplies , and while 
the Hollanders granted a large annual subsidy, they refused 
her a hearth-tax which she demanded Similar monetary 
questions in 1539 produced that famous struggle between 
the court and Ghent which was only ended by the 
personal intervention of the emperor, after punishing 
severely the rebellious burghers, he passed on into Holland, 
and m 1510, m defiance of the acknowledged rights of the 
provinces, established a foreigner, Bend of Chalons, prince 
House of of Orange, as stadtholder of Holland, Zealand, and Utrecht* 
Orange- He thus forced on them that great family which has 
Nassau, lustre on the history of Holland, and defended 

there and elsewhere the liberties of Europe* Bend himself 
ruled but a short time; he perished in France m 1544, 
leaving his territories to a little cousin, William of Nassau. 

In 1545-46 the estates gave the emperor men and 
money for his war against the Protestant princes of 
Germany , after Muhlberg, the Netherlander hoped that 
they might now be fieed from the foreign troops Charles 
had quartered among them He, however, had other plans 
on hand, and determined to place permanently in the pro- 
vinces 4000 horse, entirely at his own ordeis ; he also laid 
before the estates in 1548 a scheme of incorporation, which 
aimed at making the Netherlands an integral portion of the 
empire, under the name of the circle of Burgundy, and which 
he abandoned only after the refusal of the seven electors to 
Philip of make Philip king of the Bomans, In 1 549 lie revisited the 
Spam provinces and called Philip thither also, that they might 
see their future master; the young prince swore to main- 
tain their nghts and customs , and so began between the 
Netherlands and Mm the formal relation which under cir- 
cumstances elsewhere related (vol. v. 416, 417) became so 
real on October 25, 1555, 

After appointing Margaret of Parma, a natural daughter 
of Charles Y, to be regent in the Netherlands, in 1559 
Philip set sail for Spain, leaving, in spite of the remon- 
strances of the estates, 4000 foreign troops, nominally 
to protect the frontiers, really to check the independ- 
ence of the people, and to support the policy of religious 
persecution which had been resolved on. The real direc- 
tion of ah affairs was in the hands of the Burgundian 
Gran- churchman Antony Perrenot, bishop of Arras (afterwards so 
veHa well known as Cardinal Granvella), who was chief of the 
“consulta” or secret council of three A sharp attack on 
the Beformers now began, The first step, the proposal 
(which, had originated with Charles) to reorganize the 
bishoprics of the Netherlands, was announced at once. 
Hitherto ecclesiastical affairs had been in the charge of 
four bishops,— Arras, Oambray, Tournay, Utrecht,— the 
last under the archbishop of Cologne, the others under 
Bheims. It was proposed now to establish a new and 
national hierarchy, independent of Germany and France, 
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with three archbishops and fifteen bishops '—Mechlin, The now 
the chief archbishopnc, having under it Antwerp, Heizo-bidwp- 
genbusch, Roermond, Ghent, Bruges, and Ypies, 0am- 10 
bray, with Tournay, Airas, St Omer, and Namm , Utrecht, 
with Haarlem, Middelburg, Leeuwarden, Giomngen, and 
Deventer Each bishop was to appoint nine new pie- 
bendanes to help him in his diocese , of the nine two 
should be inquisitors, specially told off to sniff out and 
hunt down heresy. Nor was this all ; it was behoved that 
not merely would these new bishopiics strengthen the 
old episcopal inquisition, but that a moie stringent form 
of inquisition was to be mtioduced, otganizod after tho 
Spanish system, which had been long known for its efficient 
seventy. The Netherlander regarded the change, m fact, 
as part of a general plan for the subjection of the provinces 
from abroad, by means of foreign t loops and ecclesiastics, 
with contempt of their feelings, rights, and liberties All 
classes— nobles, clergy, burghers, peasants— -disliked the 
new ecclesiastical system, and regarded Granvella, who 
became first archbishop of Mechlin, with detestation. 

Though the Spanish troops wore withdrawn m 1560, tho 
ferment was not quieted; the nobles were uneasy, and, 
finding their position uncertain between tho court and 
the populace, began to form confederacies and to head tho 
resistance. Even such leading men as William of Orange, 
who tried to mediate between Government and tho pro- 
vinces, were driven into opposition , m 1561 Granvella’s 
overbearing acts alienated them still more, and Orange and 
Horn withdrew from the council Even Margaret felt sho 
could no longer rule with Granvella at her side ; and he at 
last, seeing that a crisis was coming on, withdrew into 
Burgundy m 1563. Now things were easier ; party badgos 
were dropped, and men felt cooler. 

But at this moment the long labours of the Council of Tn- 
Trent were ending , and, when in 1565 it finally pro- dontme 
mulgated its decrees, Philip determined to enforce then ( * ecrcos ' 
acceptance throughout his dominions. Accordingly, ho 
now made a more vehement attack on the Reformers, 
and then it was that, m 1566, the Netheiland nobles, led 
by Count Brederode, signed the famous “ Compromise,” The 
with which the open rebellion of tho provinces begins. “Com- 
Orange, Egmont, and Horn stood aloof, When, m their V Tomm ” 
first interview with the regent, the nobles appeared on 
foot, m sedulously plain guise and without arms, Berlay- 
mont standing by her side begged her not to be alarmed, 

“for they were but a pack of beggars,” and the plnase 
being overheard, at BredeLode’s banquet that night it was 
gaily adopted by the young nobles as a party name, " loa 
gueux,” and it became the fashion for patuots to wear 
beggar’s garb, and a medal round tho neck, bearing Philip’s 
image on one side and a wallet on the otkci, with two 
hands crossed, and the legend “ FidUes ati roy jusqu’ a la 
besace ” Orange, Egmont, and Horn, who dioppod m on 
the revelry at Brederode’s house, joined the merry scene 
and drank the beggars’ health. 

To deprecate Philip’s anger at the “ Compromise,” the Dopula- 
council of state sent the marquis of Bergen and Horn’s 
brother, the lord of Montigny, Knights of the Golden Fleece 
and men of high repute, to Spain, where Philip received 
them kindly, but took good care that they should never 
again see their homes Meanwhile ho gathered forces 
with which to suppress the disturbances, which had become 
very serious, Open air preachings, guarded by armed men, 
were taking place throughout the provinces, and raised the 
excitement to such a height that it at last found vent in 
iconoclastic tumults, similar to those of Franco This 
gave the court party only too good an excuse, it could 
now interpose with authority on behalf of public order. 

Matters threatened war Margaret played with tho dis- 
contented nobles, having orders from Spain to decoy 
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and captuie the chief men, and so to break lip the con- 
federacy. Hereon Oiange withdiew into Holland , Horn, 
in moody opposition, conscious of his integrity, retired to 
his country house , while Egmont still hoveied, a bright 
flutterer, round the fatal taper of the court The con- 
Wai federacy was m fact broken up , and Margaret saw with 
begins satisfaction a considerable body of German mercenaries 
enter the piovinces to inflict punishment, m all its ghastliest 
and most biutal foims, on the iconoclasts. In 1567 it came 
to blows the undisciplined rabble of Calvinists, who tried 
to raise the siege of Valenciennes, were cut to pieces by the 
troops of Egmont and other loyal nobles. William of 
Orange withdiew to Nassau, after vainly warning Egmont 
of the imminent peril which he ran. 

The duke In spite of Maigaret, who assured Philip that the heietics 
of Alva were completely put down, and their woishrp abolished, 
and that consequently theie was no need of an army, and 
that on the contrary the time for mercy had come, the 
plan for the utter subjugation of the provinces was adhered 
to, and the duke of Alva, already famous for his harshness 
and bigotry, was named commander of the forces, with 
almost unlimited powers. He set forth in May 1567, 
and all hopes of peace or mercy fled befoie him. There 
was a great and desperate exodus of tire inhabitants, 
thousands took refuge in England, Germany, and Denmark, 
carrying with them, it was thought, the last relics of their 
faith and party The nobles’ confederacy had already 
been broken up , now the popular movement was dispersed, 
despair and helplessness alone remained to greet the cold 
Spaniard and his tram of orthodox executioners. He 
entered the Netherlands with about 20,000 men, all tried 
troops, ready foi any ciuelties. Their weakness lay in the 
fact that they were after all mere mercenaries,— Spaniards, 
Italians, Germans,— and as such ever ready for a mutiny, 
if pay fell shoit, or if there were none to plunder 
Arrest of Egmont and Horn weie arrested at once , the Council of 
Egmont Troubles— the “ Blood-tribunal”— 1 was established, Mar- 
gaiet, thrust aside by the imperious general, resigned her 
weary office, and carried away with her the last hopes of 
the wretched people. Alva was now appointed governor- 
genera], and the executions of his council filled the land 
William with blood. Orange was outlawed on his non-appearance , 
of Change ft was about this time that he declared his conversion to 
outlawed. Q a i vmigni} an £ g0 fitted himself in every respect to lead 
the people when the time came. The hostilities of 1568 
led to the execution of Egmont and Horn. Though the 
Gueux under Louis of Nassau won a considerable victory 
over the Spaniards at Heiligerlee, the arrival of Alva com- 
pelled him to raise the siege of Groningen, and to withdraw 
towaids the Ems At Jemmmgen Louis was at last utterly 
defeated, and though the prince of Orange did his utmost 
to raise the country, and skilfully avoided a fatal battle, 
the campaign ended m his being obliged to withdraw out 
of the country Alva was now at the highest point of his 
success ; his statue, cast from cannon taken at Jemmmgen, 
was set up at Antwerp; the exodus of the inhabitants 
continued incessantly, especially to England. The advice 
of Admiral Coligny, that the provinces should wage war 
fiom the sea, was haidly listened to at the first. In 1570, 
however, Orange turned his attention that way, and his 
little navy under William de la Marck annoyed Spanish 
commerce and took rich prizes. In 1572, being unable to 
find refuge m any ports, — for neither England, nor Den- 
mark, nor Sweden, would allow them harbourage, and they 
were treated not merely as rebels but as pirates, — William 
cle la Marck, with his “Water-Beggars, 3 ' suddenly seized 
Capture on Briel, at the mouth of the Meuse, and the face of the 
of Bnel. struggle began from that moment to change. Alva, partly 
from the general requirements of his position, partly from 
lack of funds and desire of his recently-imposed tenth 
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penny, had at this moment diiven the Netherlander to 
desperation He was engaged m a struggle with Brussels 
and Utrecht, m which city, to punish the inhabitants, he had 
collected his Spanish soldiery from all the neighbouring 
towns The news ofc the capture of Bnel woke him from 
his security Elu&hmg also fell into the hands of the 
“ Watei-Beggars,” who surpiised under its walls a nch 
convoy from Spam About the same time, Louis of 
Nassau, who had been at La Eoehelle with the Huguenots, 
and had received help and encouragement fiom Chailes IX. 
of France, suddenly seized Mons m Hamault, thus giving 
the French sympathizers with the revolt the means of 
entering safely into the Walloon provinces. Alva, now 
seriously alarmed, withdrew from Zealand the whole of the 
forces with which he had intended to check the movement 
of the “ Water-Beggars, 33 in order that he might repan the 
gieat bleach thus made m his southern system of defence, 
and so left the province free to develop its resistance 
Holland followed quickly, Enkhuizen setting the example, Revolt of 
so that, within three months of the capture of Briel, ttl6 P 10 - 
Amsterdam was the only town m Holland m the hands vmces 
of the Spaniards. In Fiiesland also the revolt spread 
far and wide The states of Holland met, and, acting 
under advice of Philip of Marmx, lord of St Aklegonde, the 
prince’s deputy, declared that William of Orange was, by 
Philip’s nomination, stadtholder of Holland, Zealand, and William 
Friesland, they also declared their intention to raise money of 0rilB S e 
for the costs of war and the relief of Mons, and affirmed 
again the liberties of the provinces ; finally they named the 1 1 e ' 
rough and ready William de la Marck captain-general — 
a man whose piompt and practical daring would supply the 
qualities which the caution and apparent uresolufcion and 
timidity of William of Orange seemed unlikely to provide 
for the emergency. 

Meanwhile Alva pressed the siege of Mons ; French help Alva’s 
failed utterly to relieve Louis of Nassau, nor could William successes, 
of Orange either force his way through the Spanish lines or 
induce Alva to fight At this moment came tidings of the 
massacre of St Bartholomew, and the prince, seeing that 
all hope of aid from France was utterly at an end, bade his 
brother make the best terms he could, and withdrew beyond 
the Rhine and thence into Holland Mons at once capitu- 
lated, and Alva, passing on to Mechlin, pitilessly sacked 
that wealthy city Thence lie pressed forward to the north ; 
Zutphen was taken, the towns of Guelderland and Friesland 
submitted, and for a while nothing seemed to stay his career 
of conquest and revenge The prince of Orange was power- 
less; but the despair caused by the cruel destruction of 
Naarden roused a spirit which even Alva could not tame, 
and the famous siege of Haarlem, lasting through the 
winter of 1572 till July 1573, cost 12,000 Spanish troops, 
and gave the insurgent provinces time to breathe A great 
mutiny among Alva’s troops still more hindered the work 
of subjugation. The repulse of Don Frederick of Toledo, 

Alva’s son, from Alkmaar, the capture of Geertruiclenberg 
by the Dutch, and Admiral Dirkson’s great victory over 
Alva’s fleet, entirely changed the aspect of affairs, and 
saved the towns of North Holland. Alva, who had come Alva 
as far as Amsterdam, returned to Brussels, and thence, called, 
obtaining his recall, bade farewell to his government. 

During the six years it had lasted, his executioners had 
put to death 18,000 persons, to say nothing of the victims 
in cities captured by his troops ; the Spaniards plundered 
where they could, and considered the whole wealth of the 
Netherlands their lawful prey, forfeited by rebellion. But 
his pitiless severity only served to raise up a stubbornness 
of civic resistance, against which the tried discipline of the 
Spanish soldiery, and the consummate skill of their com- 
mander, reckoned to be the first general in Europe, were 
powerless. 
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Don Louis of Requesens, grand-commander of Castile, 
was appointed Alva’s successor, and after a brief and 
deceptive lull tlie war went on In January 157 4^ by tbe 
fall of Middelburg, the Spaniards lost their last hold on 
Walckeren and on Zealand, while by the splendid defence 
of Leyden, unparalleled in the history of heroic endurance, 
their efforts m another direction were effectually frustrated 
After fruitless negotiations with Phihp, the estates of 
Holland, in November 1574, formally offered to William 
£( the Silent/’ prince of Orange, full authority by land and 
sea, with the title of governor or regent. Conferences were 
' also held, with a vlgw to peace, at Breda , and on their 
failure, m summer 1575, Holland and Zealand drew up 
articles of uuion, and an ordinance for their joint govern- 
ment under the prince of Orange. By it he received 
supieme command m war and absolute authority in all 
matters of defence, the control of all money voted by the 
estates, the maintenance of the laws as count, in the king’s 
name, the ultimate appointment (after nomination by the 
estates) of all judicial officers. He undertook to piotect 
Calvinism, and to suppress “ all leligion at variance with 
the gospel,” while he forbade all inquisition into private 
opinions These terms accepted, William became, in spite 
of their nominal recognition of Philip, the true prince of 
the two provinces Still this union, brought about by the 
prince’s personal character and ability, and by the popular 
faith m him, was distasteful to the larger cities Already 
we may note the beginnings of that party division which 
was afterwards so pi eminent, and divided Holland between 
the land-party, popular, quasi-monarchi cal, Calvmistic, 
headed by the Orange-Nassau family, and the sea-party, 
the town-party, headed by the burghers of Amsterdam, 
Arminian, civic, and aristocratic. 

Meanwhile the grand-commander made a successful 
attempt on the Zealand coast. His troops took Dmveland, 
and laid siege to Zierikzee, chief town of Schouwen, and 
key of the whole coast. The two provinces, unable to 
relieve the place, were driven to consider their position. 
So long as they paid any allegiance to Philip of Spam, 
against whom they were struggling for life, they could never 
get much help from any other prince, nor were they strong 
enough to assert their own sovereignty Three powers 
lay near them .—the empire, already connected with them 
by old relations, and by the family connexion of the house 
of Orange; France, with her restless Valois dukes, ready 
for any venture, whether in Poland, England, or Holland, 
and, lastly, England, whose queen knew well that Philip 
was her foe, and that the Low Countries might effectually 
hinder his efforts against her The provinces, though 
William had suggested it, refused to deal with the emperor, 
and turned to Elizabeth, she brought them little real 
help, and they seemed to be on the very brink of rum 
when fever carried Requesens off in March 1576. 

The breathing space thus gamed enabled them to 
strengthen their union under William, but before the 
question respecting the position of the duke of Anjou 
could be settled, the siege of Zierikzee drew to an end. 
Boisot perished in a too gallant attempt to break the 
leaguer, and the town yielded. Things looked ill for the 
patriots, and Zealand would have been at the mercy of the 
conqueror, had not another great mutiny neutralized the 
success of the victors ; the Spanish and Walloon troops left 
Zealand and, headed, as usual, by their “ eletto,” marched 
into the richer plains of Brabant, seizing Alost, whence they 
threatened both Brussels and Antwerp. One of the results 
of the panic ^ they caused in Brabant was the capture of 
Ghent by William. Brussels was only saved from being 
pillaged by them by the vigour of the inhabitants, who 
Burned in their own defence. Suffering under a powerless 
administrative, and smarting from the curse of the foreign 


soldiery, the southerners now began to wish for freedom 
and union with the other provinces The broad liberality 
of Orange, moderating the Calvinism of the people, enabled 
the two groups to draw together. In October 157 G aPa&fka- 
congress of the States General of the provinces mot at turn of 
Ghent j the council of state at Brussels was foicibly dis-^ 
solved, the frightful “Spanish Fury ” at Antwerp struck 
such terror into all hearts that a treaty was concluded 
m November 1576 under the title of the “Pacification 
of. Ghent.” It was received with great enthusiasm, m it 
the provinces agreed first to eject the foreigner, then to 
meet m States General and regulate all matters of leligion 
and defence , it was stipulated that nothing should be done 
against tbe Catholic religion , the Spanish king’s name was 
still used , the prince of Oiange was recognized only as 
stadtholder of Holland and Zealand. All the seventeen 
provinces accepted the Pacification , and for a brief space 
the “ United Provinces ” really did exist 

Early in January 1577 the “Union of Brussels” was Umon of 
put forth The document engaged all who joined to help Brussels, 
in ejecting the foreign troops, m carrying out the Pacifica- 
tion, m maintaining the Catholic faith, m recognizing 
Philip’s sovereignty, in defending the libeifcies and con- 
stitutions of the provinces. It was eagerly adopted , and 
even Holland and Zealand made no demur. When the 
paper, crowded with signatures, was laid befoio Don John 
of Austria, who meanwhile had ainvecl as regent, he also 
accepted it, and on the 17th February 1577 was signed 
the “Perpetual Edict/ 5 which ratified the Pacification of Per- 
Ghent Not till the troops were gone should Don John bo P otl ^ 
received as governoi -general Philip II ratified the Edict Mlot ‘ 
a few weeks later. 

Yet, after all, unity did not ensue from it. The natural 
divergency between north and south at once appeared , in 
character, in interests, above all, m religion, they had little 
in common , and when William of Orange refused to pub- 
lish the edict m Holland and Zealand he was warmly sup- 
ported by these provinces. This is perhaps the real point 
at which Dutch independence begins Don John entered 
Brussels in triumph, and, by conciliation and winning 
manners, had already broken up the union; the whole of 
the southern provinces withdrew from it at once, and that 
well-marked difference m political life, which, after so 
many changes, still distinguishes Belgian from Dutchman, 
was from that moment made clear Yet, though Don John 
had achieved so much, the result, after all, disappointed 
him ; he was surrounded by difficulties, suspicions, and 
plots; he saw the failure of his laiger schemes, and only 
the partial success of his effort to reduce the Netherlands , 
he recognized the dangers which the abilities and rivalry 
of William of Orange werB preparing for him This was 
soon shown in the seizure of Antwerp citadel by tho&izuro 
patriots, and in the destruction of the hated fortifications, ^ 
so long the sign and efficient cause of their subjection. WMI> ‘ 
Other castles, such as that of Ghent, were razed to the 
ground as soon as the fall of Antwerp citadel was known. 

Still less was Don John pleased by tbe election of his rival 
as ruwaard of Brabant, and by his enthusiastic reception at 
Brussels. The States General(7th December 1577) declared 
strongly against Don John’s authority. 

It was clear war must begin again ; and the patriots 
raised an army neatly 20,000 strong, which was utterly 
defeated by Don John and Alexander Farncse, at Gembloux 
near Namur. But their campaign was wasted on isolated 
movements and town-taking, while William of Orange 
fell back unmolested to Antwerp A sudden illness, so 
sudden as to arouse the common suspicion of poison, carried 
off the conqueror of Lepanto (1st October 1578), and 
Alexander of Parma succeeded him in the government. 

The struggle had now entirely passed into the southorn 
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provinces, Holland and Zealand were left to gather 
strength, the recovery ot Am&teidam (1578) removed the 
one hindrance to their prosperity, While the south trusted 
to foieign help, some John Casimir, or duke of Anjou, the 
noith quietly consolidated itself In January 1579 was 
Union of proclaimed the famous “Union of Utrecht” The docu- 
Utrecht moat professed to make no changes , it wonld but cairy out 
the Pacification of Ghent by a closer junction of Holland 
and Zealand with Friesland, Guelderland with Zutphen, 
Utrecht, Gveiyssel, Groningen, united as one, these pro- 
vinces should still retain their local uses and privileges 
So long as the archduke Matthias, who had been appointed 
goveraor-geneial in 1577, remained, his authority would 
be respected , on his withdrawal m 1580 the States General 
named as stadtholder William of Orange, who had already 
exercised the real authority over the provinces A con- 
The siderablo number of southern cities, Ghont, Antwerp, 
United Bruges, and otheis, as well as some of the nobles, also 
^° c " eg joined this union Thus did the United Provinces at last 
come definitely into being 

During the next five years Spam devoted her efforts to the 
southern provinces alone ; the union was unmolested. The 
Walloon provinces were reconciled to Spam, the others, with 
exception of Holland and Zealand, had accepted the duke of 
Anjou as their sovereign , Holland and Zealand had pro- 
claimed William of Orange as their chief, though he did not 
finally accept sovereign power and the title of count till 
August 1582, by a sort of cross division, the seven northern 
provinces, meeting at the Hague, had (26th July 1581) made 
Declaia- an “Act of Abjuration,” and had issued then “Declaration 
tion of of Independence,” the five naming Anjou, the two William, 
deuce 0n * as ^ eir aov ' erei g n 111 Philip’s stead. Then Holland anrl 
6ace Zealand framed an independent constitution, conservative 
of their ancient liberties, as expressed 111 the “Great 
Privilege of the Lady Mary,” they declared themselves a 
free country, severed alike from Spam and from the empire 
But Spam was not yet ready to take up tins challenge , 
and meanwhile she resorted to other weapons A scandalous 
proclamation, offering rewards and honours to any ruffian 
who would serve church and king by murdering William 
of Orange, was now issued, and, roused by the double 
inducement, after many unsuccessful attempts, a paltry 
wretch (10th July 1584) succeeded m assassinating the 
Murder greatest man of his age, the worthy “Father William ” of 
of the Dutch, and the only ruler m the world’s history who 
William ma y f alr ]y compared with Washington. 

Maurice. Fortunately for the Provinces, and for the world’s 
liberties, the spirit of William of Orange survived m 
his second son Maurice, who now, though he was only 
seventeen and a student at Leyden, and though he had 
an older brother living in Spain, was at once, chiefly 
through the influence of that great statesman John Olden 
Barneveldt, named governor of the United Provinces, 
with a council of state, and with Count Hohenlohe, 
his brother-m-law, as lieutenant-general. He was also, 
soon after, made stadtholder of Holland and Zealand, 
while Utrecht was placed under the lord of Villars as 
stadtholder, Guelderland and Overyssel under the count of 
Meurs, and Friesland under William of Nassau. Never 
was any one better fitted for his life’s task than was this 
boy, thus early called to rule in troubled times. For 
Maurice of Nassau had all the coldness and calculation of 
his family, all its ambition, all its firmness and tenacity of 
grasp, while he added thereto a quality wanting in the 
others, a genius for war, and those gifts which go to make 
what is commonly called a lucky commander — gifts which 
may be best described by saying that the lucky captain is 
he who in war leaves least to luck. For over forty years 
Maurice was the champion of the Provinces , and, if we 
except his treatment of Barneveldt, we may say that he 


comes next after his father as a founder of the Dutch 
republic 

At the outset lus antagonist was that foi amiable captain, Alex- 
Alexander Farnese, who had by this time nearly subdued ander 
all the southern piovmces, and whose arms proved success- ■ Farnese ‘ 
ful at Ghent (1584) and at Antwerp (1585) The northern 
provinces, thinking it necessary to call in foreign aid, 
appealed to Henry LEI of France, but the outburst of the 
“War of the three Henries,” caused by the anxiety of tlm 
Guises lest Henry should draw too much towards the 
heretics, put a stop to all hope of help fiom that side. 

Olden Barneveldt, therefore, next ciossed over to England 
j with offers to Queen Elizabeth, who, though declining for 
herself the proffered sovereignty over the Provinces, under- 
J took to appoint a governor-geneial, and to send over and 
j pay 5000 foot and 1000 horse, m return for which she 
was to be put m possession of certain cautionary towns 
Accordingly, Sir John Norris was at once sent over with the 
English forces ; Sir Philip Sidney was appointed governor 
of Flushing, and the earl of Leicester was named governor- Earl of 
general by the queen. At first Leicester was welcomed Leicester 
s with all the joy that his Calvimstic opinions, and his posi- 
tion as favourite and representative of Elizabeth, could 
elicit m the breasts of men who had now long been strag- 
gling for existence, and who, bereft of their great prince, 
weie yearning for some strong hand to guide them But 
it did not last his high pretensions, and his mistress’s 
haughty tone, joined with his foolish interference with 
Dutch commerce and with the religious difficulties now 
beginning to show themselves, soon offended the States 
General, and neutralized whatever good the active help of 
England might have promised them. In 1586 Sir Philip 
Sidney invaded Flanders, and the young stadtholder of 
Holland gladly served under him. In the same autumn 
Leicester himself took the field, and matched to meet Parma, 
who was threatening the provinces from the east Under 
the walls of Zutphen Sir Philip Sidney fell , and Leicester 
finding his efforts useless, soon raised the siege of that 
town, and withdrew to the Hague The rest of his time 
was spent m bitter quarrels with the estates, Olden 
Barneveldt and Maurice were united for a time by his 
marked ill-will towards them both , and so strong did the 
feeling against him grow, that in 1587 Queen Elizabeth 
was fam to order his recall For a while there was great 
soreness between the countries; the general interest, how- 
ever, was far stronger than any partial pique, and m the 
crisis of the Spanish Armada in 1588 the Dutch did veiy 
great service to England by resolutely blockading m their 
ports the transports and army with which Parma had 
meant to invade the English shores In the same year 
Maurice had the satisfaction of seeing the English and 
Dutch repulse the famous duke from the walls of Bergen- 
op-Zoom, In 1589, on the other hand, the English garri- 
son of Geertruidenberg betrayed that important place, the 
doorway out of Brabant into Holland, into Paima’s hands, 
and laid the United Provinces open to attack In other 
places also the English forces, not yet withdrawn, were an 
anxiety and danger to the states. Still, fiom this moment 
the fortunes of the Dutch began to rise No contrast Spanish 
could be more striking than that between the Spanish Uether- 
Netherlands and the United Provinces. In the fertile 
districts of Hamault and Brabant, where climate and soil Pr ^, 
are good and transit easy, utter ruin alone was seen : vinces 
wolves and wild dogs swarmed ; the land was overrun with con- 
weeds and briars; and even the wealthy cities of the paat foast8 ^ 
were almost deserted In the United Provinces, on the 
contrary, the wellbeing of the country was steadily increas- 
ing: every year its hardy seamen brought back fresh 
wealth, and thousands of ingenious workers, turning m 
despair from the hopelessness of their condition in the 
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Spanish Netherlands, brought) their skill and industry mto 
the noithj which soon became as famous for its manu- 
facturing excellence as for its eneigy in commerce, It was 
at this peuod that, just when the southern cities were 
languishing and losing ground, the northern burgher life 
made vigorous growth, and prepared the way for that 
supremacy of town aristocracy which characterized the 
history of Holland in the following centuiy 
W ar The year 1590 opened well for the United Provinces 
against Utrecht joined its fortunes with those of Holland and 
Spam Zealand , Guelderland and Overyssel made William Louis 
of Nassau their stadtholder, so strengthening the power of 
the family, and Breda was recovered by a daung stratagem. 
The duke of Parma also, with failing health, was called 
away to oppose the victorious progress of Henry IY, in 
northern Fiance, In 1591 Prince Maurice still further 
strengthened himself by taking Zutphen, Deventer, Hulst, 
and eventually Nimeguen, which seemed for him the com- 
plete submission of Guelderland. Parma was unable to 
oppose him effectually, for his troops were again mutinous , 
he was also once more called off into France The reputa- 
tion of Prince Maurice rose now to its highest point the 
greatest captain in Europe seemed unable to cope with him, 
and the vigorous help of Barneveldt still secured him firm 
support at home. In 1593 he took Geertuudenbeig; and m 
1594 Groningen, the only stionghold left to the Spaniards 
m all the Seven Provinces, was reduced 
Arclb The appointment of the cardinal archduke Albeit as 
duke governor of the Spanish Netherlands did not much change 
Albeit. current of affairs , the Dutch now tried to open up 
a trade with the East Indies, and made some vigorous 
explorations m Arctic seas. In 1590 the aichduke re- 
covered Hulst, which commanded the northernmost paits 
of Flanders , the Dutch on the other hand, with tlia Eng- 
lish, sacked Cadiz and destroyed the Spanish fleet , and m 
the next year Maurice inflicted a defeat on the Spaniards 
at Tnrnhout, transferred his sphere of action to the Rhine 
country, and took town after town, making the provinces 
secure on the side of Zutphen, Overyssel, and Friesland. 
The year 1598 gave a new aspect to affairs by the con- 
clusion of the Franco-Spanish war in the treaty of Yervms, 
and by the death of Philip II The Dutch, assisted only 
by the English, and that chiefly by volunteers, were now to 
bear the whole brunt of the efforts of Spain, In the 
autumn of 1599 Prince Maurice endeavoured to transfer 
the war into Germany , and after taking Emmerich in the 
Cleves country, delivered Bommel from the siege which 
Mendoza, the Spanish general, was laying to it. But dis- 
satisfaction at home, and the unreadiness of his German 
allies, forced Maurice to turn his eyes towards Flanders, 
Battle of which he invaded in the summer of 1600. Surprised by 
Nieuport, the Spaniards m the neighbourhood of Nieuport, Maurice 
was attacked by the arohduke Albert in a most critical 
position, but, after a long and well-balanced battle, inflicted 
on him (July 2) a disastrous defeat. Maurice could not, 
however, take the town, and winter put a stop to the 
campaign without any great change in the relative position 
Siege of of the belligerents In 1601 the archduke began the 
Ostend famous siege of Ostend, which lasted three years and two 
months ; the losses on both sides, more especially among 
the Spanish, were immense. While it continued, the cool- 
ness between the States General and Maurice steadily 
increased ; for they thought his cold ambitious nature 
capable of anything, and saw with fear the paramount 
influence he had over the army. Their instincts led them to 
rest on the ships, to prefer peace to war, and commerce 
to glory. It was during the siege of Ostend that they 
established the Dutch East India Company in 1602, though 
its basis had been laid down by a group of Amsterdam 
traders in 1595. 
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In 1604 Maurice took Sluis, and Ostend at last fell to 
Spraola. Thenceforwaid the mam lines of the struggle by 
land were simple enough: the Spanmids tucd to tiansfei 
the seat of war mto the United Provinces, and were steadily 
foiled by Maurice All the while the States Goneial 
aimed at peace, though the naval war became vigoious as 
that on land languished The sea fight off Gibraltai in 
1607 utterly ruined the Spanish fleet, and loft her com- 
merce powerless At last, after long negotiations, which 
seived to emphasize the vauance between the patriot party, 
headed by Barneveldt and Grotius, and the war party, 
which included the official classes, the aim y, navy, East 
India Company, the clergy, and the populace in the towns, 
a tiuce for twelve years was signed, on the nil possidetis 
ground, between Spam and Holland. In the war the Dutch 
Dutch had added Overyssel and Groningen to the unionism 
they held Sluis, Hulst, and otliei ports on the Flemish UieTO 
side, m what is called <f Dutch Flanders”, they had Bergen- 
op-Zoom, Breda, and Herzogcnbusch on the Brabant 
fiontier, and the forts which commanded the Scheldt and 
strangled Antwerp for the sake of Amsterdam, lastly, they 
were become loids of the sea, and the chief tiadors of the 
world. 

After a brief interference in the affairs of Germany, Thoolo- 
where the intimate question of the Cleves- Juhors succession gi«jL 
was already preparing the way for the Thirty Years’ War, cou 1C • 
Holland settled down into that hot and absoibmg theologi- 
cal struggle, which was closely mixed up with political 
questions, and which stained with a deplorable triumph tho 
last years of the career of Maurice of Nassau. In 1603 
Jacob van Hermansen, or, m Latm form, Arminius (see 
Auminius), had been appointed one of the two professors of 
theology at Leyden, Francis Gomar being the other. 

The two men took opposite sides with zeal, Arminius 
assailing and Gomaius defending the current popular 
theology The views of Arminius spread fast among tho 
upper classes, especially m the larger towns, and became 
the theology of the civic aristocracy, the established 
opinions were tenaciously supported by the bulk of the 
clergy, the peasantry, the town populace, the army, and 
the navy. At their head stood Maurice, icady to use 
the strength of Oalvimstic feeling to secure his own 
authority, however little he might care for tho tenets of 
his side; at the head of the other party, more philo- 
sophical, less in earnest perhaps, was Barneveldt, with the 
town traders King James of England as yet supported 
the Calvinists, and with Archbishop Abbot influenced 
greatly the proceedings of the famous synod of I)oH 
(1618) in favour of Prince Maurice and the anti-Remon- 
strants. The results of tho synod enabled the prince for 
his own political purposes to crush tho aristocratic party, 
Barneveldt and Grotius (another leading Remonstrant) 
were seized, and m spite of all his great services to Ins 
country, his venerable age, and his past support of Maurice, 
the pensionary was brought to an infamous trial and 
executed at the Hague in 1619. Grotius afterwards 
escaped from prison and look refuge in France, The 
silenced Remonstrants, finding that there was no hope of 
toleration for them, left the country in great numbers, 
and formed a prosperous settlement in Holstein in 1621, 
where they founded tho town of Fredeiickstadt on tho 
Eider, 

Iu 1621 the trace with Spain came to an end, and the Thirty 
Dutch were at once involved in tho vortex of tho Thirty Yeais’ 
Years’ War, which had now been going on for a couplo of ™ ar * 
years. Spinola, after taking Juliers, attempted Bergon-op- 
Zoom, hoping thereby to open a passage into Zealand ; ho 
was, however, foiled by Maurice. About this time a great 
coolness sprang up between Holland and England, tho 
beginning of the deadly rivalry which lasted so long. 
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Rivalry Kmg James was eager to gam His objects without: fighting, 
2* .. , and to be on fuendly terms with Spain , He and Laud 
and. m weie °PP ose ^ to the Calvinism of tlie Dutch, and disliked 
England their foim of chmch government, and commercial jealousy 
was already beginning to arise, Successes and losses 
were evenly balanced in the war the Dutch recaptured 
Juliers and took Cleves, while Spmola, after great losses 
caused by the gallant defence of the English, in 1625 
took Breda, A few days before the town fell Maurice 
died, leaving the Spaniards in the heart of his teiritories, 
and the Dutch vesed with religious and domestic factions, 
Fiede- His biother, Eredenck Henry of Orange-Nassau, suc- 
ceeded him as stadtholder of Holland, Zealand, Guelder- 
Iem Y land, Utrecht, and Overyssel. The war by land became 
utterly spiritless, though by sea the Dutch still asserted 
their maritime supremacy By land the chief operations 
wore the siege and capture by Frederick Henry of 
Herzogenbusch, Maastricht, and Wesel m 1628 , by sea 
the Dutch interfered, much against the popular feeling, 
to assist the French court against the Huguenots at La 
Bochelle. They blockaded Dunkirk, whence Spanish 
privateers had been wont to harass their commerce , under 
Piet Heyn of Delffcshaven, boldest of their sea-captains, 
they vexed the Spanish coasts, captured Spanish war ships, 
carried off their (i silver fleet,” and finally in 1631 won 
near Tholen a brilliant victory over a great Spanish fleet 
commanded by Count John of Nassau, who was endeavour- 
ing to make a descent on the Zealand coast 
Heiedi- In this year the States, feeling that the moderation of 
tary sue- tlie stadtholder was honest and salutary, that his influence 
House of a ^ oue seemfi d able to quiet the rags of religious faction, and 
Orange that his military operations had secured the confidence of 
the provinces, took the important, and, as it turned out, the 
unwise step of securing to Ins infant son the reversion of 
all his great offices of stadtholder, captain, and admiral- 
geneial. The Oalvmtsts were willing to grant so much to 
the head of their party, and made no objection to the 
introduction of the principle of hereditary succession; 
while the Eemonstrauts, discerning that Frederick Henry, 
like his brother before him, was personally more favourable 
to their tenets than to those of their adversaries, accepted the 
measure m the hope that when permanently established as 
their prmcc he would carry out those tolerant views which 
he was known to hold. 

In 1632 he justified their confidence by Ins masterly 
siege and capture of Maesfcricht, m defiance of all the efforts 
of the Spanish and imperial generals; Namur, Luxembourg, 
and eastern Brabant were laid under contribution in con- 
sequence, and the States defended from danger of attack 
towards the east As the war dragged on after the death 
Alliance of Gustavus Adolphus of Sweden, France and Holland drew 
with more together, and m 1635 an alliance and partition treaty 
iance * was made between them, m which it was proposed that the 
Spaniards should be daven out of the Netherlands, which 
should he made an independent state, guaranteed by the 
allies , that France should receive, as hei share, the sea- 
coast up to Blankenberg, together with Thionville and 
Namur , and that a corresponding portion should be given 
to Holland ; if this scheme of an independent state proved 
a failure, then France and Holland should divide the whole 
district between them. The joint operations consequent on 
this agieement proved a failure. Frederick Henry had 
always been opposed to the alliance, and probably did not 
wish its success , the divergence between him and the States 
General at this time gave Cardinal Eichelieu the oppor- 
tunity of restoring the Kemonstrant party in Holland, and 
making it French m sympathy, m opposition to the House 
of Orange — a combination of which Louis SIT, afterwards 
made great use. In 1637 the stadtholder recovered Breda, 
though the gain was balanced by the loss of Koennond and 
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other places, and m 1638 the wai was favourable to the 
Spaniards. In 1639, howevei, a senes of great naval 
triumphs under Tromp and De Witt turned the scale m 
favour of the Dutch 

In 1640, on the death of Count Henry of Nassau, stadt- 
holder of Friesland and Groningen, the latter province 
chose Frederick Henry as its stadtholder, and he thus 
became chief of six out of the seven United Provinces , m 
the next year he was able to arrange the marriage of his 
son William with Mary, eldest daughter of Charles I of Con- 
England, a match devised by the queen-mother of France, nexion 
while a refugee id Holland, m order to increase the ill-will Y lti j , 
between Eichelieu and the stadtholder. Thus began the 311 ' 
dynastic relation between the Stewarts and the house of 
Orange, which led to such great results befoie the end of 
the century The States Geneial wete not too well pleased 
with this alliance, and looked shyly at Henrietta Maua 
when she came over to Holland to get help foi Chatles I 
in 1642. They were becoming alaimed at the great power 
and growing ambitum of France under Eichelieu, while 
they sympathized to a gieat extent with the English 
Puritans 

All parties, except the French, being now utterly weaiy 
of the war, negotiations for peace, long talked of, long 
prepared for, began m earnest at Munster and Osnabruck 
Before their close Frederick Henry died m 1647, and was 
succeeded in his dignities and offices by his young son 
William II., and almost immediately afterwards (January William 
1648), in spite of the opposition of Fiance and the young IT. 
prince of Orange, the deputies of the Provinces (with ex- 
ception of Zealand and Utiecht) signed a separate treaty Peace 
of peace with Spain, which was confirmed and sworn to m ^ ltk 
May at Munster. It was a complete suirender of every- Spam ' 
thing for which Spain so long had fought The United 
Provinces were recognized as free and independent, and 
Spam dropped all her claims , the uti possidetis basis was 
adopted m the matter of all conquests , the two contact- 
ing parties agreed to respect and keep clear of each other’s 
trading-grounds , each should pay, in the ports of the other, 
only such tolls as natives of the other paid , the Scheldt 
was eutirely closed by the States, so that Amsterdam might 
strangle Antwerp— the chief harbour of the free Piovmces 
thus ruining the chief harbour of those still subject to Spam. 

And so ended the so-called Eighty Years’ War. 

No sooner was the peace concluded than bitter disputes Holland 
arose between Holland, on the one hand, and the prince of an <l 
Orange, supported by the aimy and navy and the smaller 
provinces, on the other He was tempted into foolish acts . Yauance( 
he arrested six of the deputies of Holland ; he even tried to 
surprise and occupy Amsterdam ; he favoured the English 
royalists, now plentiful m the Provinces, while Amsterdam 
and Holland inclined towards the Commonwealth Things 
went so far that William II. had almost destroyed the 
liberties of the Provinces, and was intent on two schemes, 

. — the resumption of war against Spain, with a partition 
with France of the Spanish Netherlands, and interference 
on behalf of Charles II in England,— when his opportune 
death by small-pox occurred A few days afterwards his 
widow, Mary of England, gave birth to a son, who was 
destined to be the most distinguished man of his race, 
William III. of Holland and England. 

For a time the death of William II. restored the burgher- Amster- 
party to power, and made Amsterdam the head of the United 
Provinces. Holland triumphed over Zealand, the house lTdes * 
of Orange, friend of the Stewarts, seemed to suffer eclipse 
with them ; and though the royalist mob even at the Hague, 
set on by a princely rough of the palatine house, made it 
impossible for the envoys of the English Commonwealth to 
come to terms with the republic, still the popular monarchi- 
cal party was in fact powerless in the Provinces for more 
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than twenty years It was with a view to the security of 
this aristocratic government that a great assembly of the Pro- 
vinces was held in 1651, and established that form of rule 
which Sir William Temple has so well described in his 
Observations upon (he United Provinces of the Netherlands 
Consta- There were four chief elements in that fedeiation — the 
tntion terms of the Union of Utrecht (1579) , the claims and 
u^teT P° sltl0n house of Orange, the sovereignty, within 
its own borders, of each province , and lastly, the liberties 
vmtea, and power of the cities In the last two the lead was 
taken by Holland : Holland was the chief province, and 
Amsterdam, its capital, the chief city of the union. And 
these two parts of the federation were at one also m their 
resistance to the house of Orange, of which the chief 
strength lay in Zealand The union was governed, m theory 
at least, by the States General of the provinces, which met 
at the Hague, and consisted of a fluctuating number of de- 
* puties (sometimes as many as 800), and was supplemented 
by a permanent council of state, a hand of cabinet composed 
of twelve deputies from the provinces, and a chamber of 
accounts Besides this body each province had its own 
The estates, and each great city its own senate Thus Amstei- 
town- dam was ruled by a senate of thirty-six burghers, who kept 
StT* or ^- er J administered justice, raised local taxes. The office 
of senator was for life, originally by election of the whole 
body of freemen, but from the 16th century by cooptation, 
so that the government of the city became a dose oligarchy 
The chief towns followed Amsterdam m this direction. The 
senate elected the deputies of the city to the states of 
Holland. 

Com- The commercial prosperity of the Provinces went on 
merclal advancing throughout the 17th century, each town had 
spontv lfcs own wor ^' ^ us kmg received the West India trade ; 
Middelburg was entrepot for French wines , Terveer was 
the Scottish and Dort the English staple, Leyden manu- 
factured ; Haarlem made lmen and mixed stuffs, and giew 
tulips for profit and pastime , Delft was known for beer 
and hardware, Zaandam built ships; Enkhuizen caught 
and cured herrings , Friesland had the Greenland trade , 
and lastly Amsterdam, recognized chief of Dutch cities, 
had the East India trade, with that of Spam and the 
Mediterranean their whole carrying business reached from 
tne Gulf of Bothnia to the farthest Indies Their sea- 
faring enterprise received an early scientific impulse from 
the labours of Coignet and G. Mercator. Ail questions as 
to the nature and development of wealth were still m 
their infancy: it was believed that all depended on 
balances of actual bullion ; and the Spaniards were envied 
because their ships brought over masses of gold and silver. 
The “balance of trade,” the establishment of banks at 
home and colonies abroad, especially mining colonies, a 
huge carrying trade, the making of goods to be sold for 
cash only, the discouragement of all imports, and the 
support of all monopolies— these things, chief elements of 
what is called the “isolation theory of trade,” guided the 
politics of the 17th century, gave Holland vast temporary 
wealth, discouraged her power of production, and eventually 
have left her impotent among the nations. 

The At first William the Silent had been governor of the 
governor Provinces, nominally at least under the king of Spain; 
States aT1 ^ reconstruction he secured his own rights, while 
General sovereign power was transferred to the States General. 
They took the right of making peace and war, of conclud- 
ing alliances, of taxing and coining. The governor had all 
military commands, had power to pardon, and controlled 
the civil appointments, he represented the dignity of the 
state, with a court, and guards, and envoys from other 
lands Each province had its own stadtholder, an office 
m name at least derived from the Spanish times , each 
town had its own pensionary or chief minister. But after 


the death of William If , the office of stadtholdoi of Holland 
was foi a time suspended , thoic was no captain -general or 
admiral, and the grand pensionary of Holland, first 
minister of the state, became virtual president of the 
republic, as we see m the cases of John De Witt aud 
Hemsius, 

When the English envoys leturned to tell their masters, 
the Commonwealth, of their failure at the Hague, parlia- 
ment at once leplied bypassing the memorable Navigation 
Act of 1651, which aimed at destroying the cairymg-trado 
of the Provinces The struggle for the loidship of the seas War 
which ensued, and with which the names of Tiomp and WitIj 
Ruyter, Blake, and Monk are so splendidly associated, was Ellglaiu1, 
waged with equal bravery and nearly equal success on 
both sides, until 1654, when peace was made by the 
Amsterdam burgher-party By the terms of the treaty 
with Ciomwell the Oiange-Nassau family was altogether 
to be excluded from the stadtholderate of Holland, the 
other Piovmces i ©serving their independence, aud the 
Dutch populace also much disliking the peace England 
preserved the honour of her flag, while Holland was scon 
to be a worthy and equal rival for the command of the sea. 

Hostilities between the Dutch and Portuguese respecting War 
their lights m Brazil followed, m which, after each side Wlih 
had done much damage to the other, peace was also mado , Poitu 6 a h 
and Holland in 1658 interfered to save the Danes from 
Charles Gustavus of Sweden. In 1 659 a tieaty of peace was 
made between Fiance, England, and the United Provinces, 
with a view to the settlement of the Dano-Swecbsh question, 
which ended in securing a noithcrn peace m 1660, and m 
keeping the Baltic waters open for Dutch trade, Since the 
abolition of the stadtholderate after William's dcathm 1650, 
the centre of authority had lam in the hands of John do Jolm de 
Witt, the sagacious leader of the anti-Orango or Amsterdam 
burgher-party, and he guided the foreign affairs of the 
provinces m such a way as to secure the fair development 
of their commerce on cveiy sLde, 

The momentous year 1660 was almost as critical for War 
Holland as for any state of Europe. Charles, m England, with 
having re-enacted the Navigation Act, war again broke Ellglaiul 
out in 1665, and the duke of York took the command 
of the English fleet. At the beginning of Juno he met 
the Dutch admiral Opdam, and, after a close-fought battle 
off Lowestoft, the English were compl etely victorious. But 
so bad was the condition of the home Government in Eng 
land that in the following year the Dutch had by far tlio 
stronger fleet at sea, and for a time held their own m tlio 
Channel. The four-days’ battle (June 1-4) between Print® 

Rupert and Monk on the one side and Ruyter on the 
other ended m an uncertain victory for tho Dutch , but 
on July 25th they were decidedly defeated off the North 
Foieland, and driven back to their own shores with 
immense loss The English were now masters of the sea ; 
but both parties needed peace, and negotiations began 
at. Breda. In the course of these Ruyter suddenly 
sailed up the Thames nearly to Gravesend, and struck terror 
into the very heart of London, which thus became all the 
more eager for a settlement In July 1667 a tieaty 
between England and Holland was signed at Breda ; and 
in the following year Sir William Temple accomplished 
the triple alliance of England, Holland, and Sweden, Triple 
against the aggressive views of Louis XIY, a hollow affair, fiance, i 
and pernicious in its results to those who made it It 
made Louis^ XIY. determine to take vengeance on the 
United Provinces and on the De Witts ; it led at once to 
the humiliation of England by the treaty of Dover (1670), 
to the overthrow of the Amsterdam party, and to the 
miserable end of the De Witts ; and it eventually raised 
the prince of Orange to supreme authority in the United 
Provinces 
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From 1G68 to 1672 Louis XIY made ready to destroy 
the Dutch , and so well had his diplomacy served him that 
they were left without a friend m Europe. In 1672 the 
storm broke the English, without a declaration of war, 
tried unsuccessfully to intercept the Dutch Mediterranean 
fleet , and France at once set forth to conquer the hated 
tradesmen of the north The States were ill-prepared on 
land, though their fleet was strong and ready , party spirit 
was exceedingly bitter, and the ruling party, well awaie 
that the prince of Orange was very popular with the land 
forces, had utterly neglected their army. On May 28, 
1672, Ruyter fought a great naval battle m Southwold 
Bay (Solebay) against the duke of Yoik and Marshal 
D’Estrbes the French held aloof, pleased to see the Dutch 
and English destroy each other , the English suffered most, 
but, as the Dutch withdrew to their own ports, the others 
claimed the victory Meanwhile Louis XIY. crossed 
the Rhine and thieatened Amsterdam (see Feance) 
The young prince of Orange alone seemed to rise to the 
occasion, while others were panic-stricken, sending em- 
bassies of submission to the haughty monarch, making pre- 
parations for a great flight by sea, William with his miser- 
able army did his best, and aroused so strongly the feelings 
of the people that Amsterdam, passing from dejection to 
despair and thence to reckless enthusiasm, rose against the 
De Witts and foully murdered both in the streets. They 
had just before proclaimed William stadtholder of Holland 
with powers unlimited And thus Louis XIY destroyed 
the proud republic, though in so doing he had raised 
up the most foimidable enemy he was destined to 
encounter His invasion did not piospei , other nations 
began to take up the Dutch cause, Germans and 
Spaniards threatened the embarrassed French aimy m the 
Provinces , so that m 1674 Fiance was on the defensive on 
every side William of Orange in that year was defeated 
at Senef, and had to abandon his plan of penetrating into 
Fiance, and in 1675 the death of Marshal Turenne, and 
the retirement of the great Cond6, turned the tide of war 
m favour of the Dutch, except on the sea, where the French 
fleet defeated and destroyed m the Mediterranean (m 1676) 
the united navies of Holland and Spam In 1677 negotia- 
tions for peace went on, and were hastened by the marriage, 
at the close of the year, of William of Orange with the 
Princess Mary, daughter of the duke of York. At last, in 
1678, came the great peace of Nimeguen, which secured 
the independence of the Dutch. 

The aggressive policy of Louis XIY, m the years which 
followed the peace of Nimeguen, enabled William to lay 
tbe basis of the famous confederacy which changed the 
whole front of European politics. Brandenburg, Denmark, 
and England sided with the French king, while the 
league of Augsburg (1686), following directly after tbe 
revocation of the edict of Nantes, placed William at the 
head of the resistance to French domination. The league 
was joined by the emperor, Spain, the United Provinces, 
Sweden, Bavaria, and other German princes The acces- 
sion of James II, to the throne of England made it easy 
for the stadtholder to keep up close relations with the 
malcontents in church and state, who regarded him and 
the Princess Mary as the natural successors to the English 
throne. On the birth of the prince of Wales the anti- 
Cathohc feeling m England at last grew so strong that 
William was able to interfere with success; while the 
diversion of the attention of Louis XIY from Holland to 
the Rhme relieved the timid rulers of Amsterdam from all 
anxiety. The Revolution of 1688 ensued, and England 
became, under William’s strong rule, the chief member of 
tbe great coalition against France. In the grand alliance 
of 1689-90 he clearly sacrificed Dutch to English in- 
terests, and carried through his policy in spite of great 
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irritation m Holland and Zealand. His power seemed 
almost autocratic, and the States impotent Henceforward 
their part in history Jbecomea quite secondary compared 
with that of England, and we may refer for details of the 
great wars to the articles England and Feance 

In 1690 Waldeck, commanding the Dutch, was defeated Holland 
by Luxembourg at Eleurus , and the Anglo-Dutch fleet at ™ 
was also severely handled off Beachy Head by the ]^ C0 
French, who inflicted terrible losses on Dutch commerce 
In 1691 the French took Mons, in 1692 the allied 
ships lumed Tourville’s fleet off La Hogue, and recovered 
the command of the sea. On land the allies fared ill 
Louis .took Namur, and after a hard-fought battle Wil- 
liam was defeated at Steenkirk, in 1693 the Dutch 
shared in the defeat of Neerwmden, and were not fortunate 
even on the sea. In 1695 the tide of affaus had turned, 
and William retook Namur, his greatest triumph aftei the 
battle of the Boyne Negotiations for peace, first attempted 
m 1694, led to the peace of Ryswick m 1697, in which Peace ot 
William was recognized by France as king of England, the Ryswick 
Dutch obtaining a favourable commercial treaty, and the 
right to garrison the Netherland barrier-towns Holland 
was still an important factor in the balancing system 
rendered necessary by tbe ambition of France Louis 
XIY , however, held himself little bound by the peace 
In 1701 he elbowed the Dutch troops out of the barrier- 
towns, he defied England by recognizing James III 
on the death of his father ; and it was clear to all that 
another war was imminent, when William III died in 

1702 He had been made hereditary stadtholder m five of 
the Provinces m 1672 , but as he left no children as heirs, 
the old opposition of Holland to his house again sprang up, 
and, led by the grand pensionary Heinsius, Amsterdam 
successfully asserted her independence, and ruled through- 
out the coming struggle against France with energy and 
credit 

When war was declared m 1702, Marlboiougliwas named The tn* 
commander-in-chief of English and Dutch troops, and uomrato 
thenceforward became the chief man m the famous “ trium- 
vi rate” of Marlborough, Heinsius, and Prince Eugene. Tu 

1703 the Dutch invaded Flanders, and fought the drawn 
battle of Eckeren, m 1704 they and the English took 
Gibraltar, in the same year they took part in the great 
battle of Blenheim. In 1705 Marlborough led them into 
the Netherlands ; but, hampered by the deputies of the 
States, he achieved little In 1706 he won the battle 
of Ramillies, and swept the French out of the Netherlands , 
in 1708 came Oudenarde, and after it an unsuccessful 
attempt of Louis XIY. to detach the Dutch from the 
alliance; m 1709 the terrible battle of Malplaquet and the 
capture of Mons After this great changes followed in 
England, and Marlborough’s power came to an end. 
Negotiations for peace, often tried before, drew towards 
success m 1712, and in 1713 the peace of Utrecht was Peace of 
signed. While France received Aire, St Yenant, Bethune, Utrecht 
and Douay, the Spanish Netherlands were formally handed 

over to the United Provinces, which m their turn passed 
them on, after conclusion of a barrier treaty, to Austria, 
henceforth they are known as the Austrian N etherlands. A 
favourable commercial treaty was also made between tbe 
Dutch and France. The peace of Utrecht made the re- 
public almost as powerful on shore as she had been by sea ; 
at the same time it taught her that the great powers around 
her would use her resources for war, and abandon her 
when they wanted peace * she therefore determined hence- 
forth to stand clear of all foreign complications. With 
1713 the importance of Holland m European politics 
comes almost to an end. 

The ruling party in the States took an active part 
in securing George I. on the throne of England , and on 

XII. — ii 
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the death of Louis XIV m 1715, the old ill-will between 
France and the provinces died entirely out, so that 
they were secure m a position of tranquillity , they also 
brought to a fair conclusion their difficulties with Austria 
on the subject of the Netherlands barrier. These, however, 

began again when in 1723 the emperoi set on foot the 
Ostend East India Company, which was at once regarded 
as an offensive rival by the Amsteidam merchants. For 
the sake of crushing this competition the States in 1731 
consented to guarantee the Pragmatic Sanction of Charles 
VI. In 1743 they joined England in supporting the claims 
of Maria Theresa, queen of Hungary, and fell consequently 
War into complications with France, which invaded the barrier 
witli country. In 1744 they granted a subsidy m money and 

France. p ttt 20^000 men in the field, and became a member of the 

Quadruple Alliance with Austria, England, and Saxony. 
In 1745 the Provinces took their pait m the rout of 
Fcntenoy, after which Marshal Saxe overran the Austrian 
Netherlands, while England and Holland were alike para- 
lysed by the Jacobite rising in Scotland. The States lost 
eveiy barrier-town, and lay defenceless before the French, 
who in 1747 entered Dutch Flanders, and made an easy 
conquest. And now the Orange party, supported by 
English aid, began to lift its head, The Provinces had 
fallen so low that all men began to wish foi a dictator 
William Accordingly Prince William Charles Henry Friso was pro- 
1 V claimed stadtholder, captain, and admiral-genei al of Zealand 

at Terveer, under the title of William IV. The movement 
thus begun spread like wildfire ; all Zealand accepted him 
with enthusiasm, and Holland was not far behind , even 
at Amsterdam and the Hague the popular feeling was too 
strong to be resisted, and the Government had to give way 
William IV. became captain and admnal-general of the 
whole union, and stadtholder of the Seven Provinces; a 
little later these offices were declared hereditaiy in both 
male and female lines. 

Peace of The peace of Aix-la-Chapelle, in 1748, though it nomi- 
Ak*k- nally restored things to their old estate, could not efface the 
C^Il' 0, mischief and humiliation which the war had caused to 
Holland. Nor ,were affairs mended by the death of the 
stadtholder William IV. in 1751, who, though dull and 
quiet, did his best to develop the commercial and manu- 
facturing prosperity of the States. His widow, Anne of 
England, daughter of George II., carried on the govern- 
WiUiam ment for her son William V. She showed but little 
V- aptitude for the post of regent, and the Provinces had 
great difficulty in standing clear of the European compli- 
cations of the Seven Years' War. They did so, however, 
and after her death in 1759 were on better terms with 
England, which had urged them to take up the cause of 
Frederick the Great, In 1766 William V. was declared 
to be of age; irresolute and weak, he was entirely 
under the command of his old preceptor Louis of 
Brunswick, and Ms wife Frederica Wilhelmina, niece of 
Frederick .the Great. His rule is only distinguished for 
the springing up of several learned societies, and for the 
stimulus, derived partly from England partly from France, 
given to scientific inquiries In other respects the influ- 
ences of England and France were not propitious to the 
Provinces. In the American War of Independence W illiam 
sympathised with the English -court against the French and 
the revolted colonies, while the Dutch people warmly 
embraced the other side. Hence arose again old maritime 
disputes, The Provinces quarrelled at home over the 
relative importance of army and navy, and strengthened 
neither. So things went on from 1776 to 1780, when 
the famous w Armed Neutrality," with which the Conti- 
nental states replied to the demands of England on the 
seas, drew the Provinces once more into the arena of 
European politics, p After a division of the States, in 


which four were on one side and three on the otliei, the 
United Provinces decided to adopt the Neutrality, and threw 
in their lot with France and Russia against England But Wai 
though war bioke out at once, nothing could cure the vio- with 
lence° of party spirit— the stadtholder and the court paity En S lan( l 
going with the English, and neutializmg all the warlike 
efforts of the “patriot" party. In 1781 Dutch commerce 
was utterly paralysed ; the other powers set on the Provinces, 
and took each its part. Their West India Islands were 
seized, and it seemed as if they could do nothing m their own 
defence At last, however, an indecisive but not inglouous 
action with Admiral Parker at the Dogger Bank roused the 
national spirit, and the Orange party lost ground every- 
where. In 1 782 the Provinces lecogmzecl the independence 
of the United States of America , with generous sympathy 
the aged commonwealth saluted the rising republic of the 
West, which was destined to take its share also in the ruin 
of Dutch trade. In 1783 the States made an inglorious 
peace with England, in which the English got right of free 
traffic with the Dutch East India colonies 

The patriot party was so much excited by this long senes Tumbles 
of blunders and humiliations that the fall of the housed 
of Orange seemed imminent, and the king of Prussia had to ^] Sbia 
interfere on behalf of his kinsfolk. In 1784 the States Austria, 
were m trouble with a new antagonist ; the emperor Joseph 
II. sought to compel them to acquiesce m the looponing of 
the mouths of the Scheldt, so as to restore some oi its 
ancient prosperity to Antwerp* But as neither party was 
able to fight, a peace was patched up m 1785, though its 
terms, as usual, were very humiliating to the States. The 
resistance against the princess of Oiange continued to 
increase in violence, until m 1787 the Prussians again 
interfered, occupying Amsterdam, reinstating the stadt- 
holder, who had been driven out, and compelling the states 
to ally themselves, much against their will, with England 
and Prussia, 

Under their sway the Dutch passively lemamed, and when 
the French Revolution came they stood neutral as long as 
they could between it and the kings ; it was not till 
Dumouriez had overrun all the Austrian Nolliei lands m 
1792, and had determined to secure justice to Antwerp by 
forcing open the passage of the Scheldt, that they wore 
drawn into the strife. On the death of Louis XVI, m War 
1793 the national convention at once declared war against with 
both England and the Provinces. Their first campaign 1?ianco 
against the Dutch under Dumouriez failed . the invaders 
were arrested before Willemstadt, and ultimately were 
compelled to retreat. But in the autumn of 1793 
Jourdan restored the credit of the French arms in the 
Austrian Netherlands. In 1794 Pichegru brilliantly 
completed the conquest of Belgium, and before the end 
of the year invaded the Provinces. The very severe frost 
of that winter gave his army easy passage over all tho 
rivers and low-lying lands, which still formed the chief 
defence of the states , he occupied Amsterdam, and with 
his hussars crossed the ice and took the Dutch fleet as 
it lay at the Texel; the stadtholder fled (1795) to Eng- 
land; and tho shattered remains of the duke of York's 
army having reached Bremen returned home in disgrace, 

The republican party in the Provinces now reorganized 
the government so as to bring it into close harmony with 
that of Paris. A new constitution was framed; the The 
ancient system of representative government, the stadt- Batavian 
holderate, and the offices of captain and admiral-general Rp P uljIlG ' 
were all swept away; a fair and open representation was 
established, and the Batavian republic came into being in 
close alliance with France, The French with one hand 
delivered the Provinces from a worn-out system of govern- 
ment, and with the other seized on a substantial return 
for their assistance, The new constitution, so excellent 
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in appearance, soon proved a delusion, One change of 
government succeeded another : after the States General 
came a national convention; then m 1798 a constituent 
assembly with an executive directory, then chambers of 
representatives, then a return to the earlier system under 
the names of the eight provincial and one central com- 
missions (1801) 

The peace of Amiens gave the country a little rest, and 
the Dutch got back the Cape of Good Hope and their 
South American colonies * it was, however, but the brief 
and deceptive lull between two storms , when war began 
again England once more swept away all she had restored. 
,ona- In 1805 Bonaparte, with his usual high hand, imposed on 
arte’s them a new constitution, and set Schimmelpenninck over 
on of U " ^ em W1 ^ anc ^ en ^ title of grand pensionary In the 
305 next year Napoleon added Holland to the ring of great 
fiefs with which he suirounded his imperial system, and 
onis forced an unwilling brother, Louis, to be king of an 
i0na ' unwilling people Worthy of a better fate, the excellent 
arte of king of Holland did all m his power to protect lus new 
CoUand subjects from the crushing friendship of his brother , but 
his efforts were m vain, and he withdrew to Vienna, In 
Tolland 1810 Napoleon annexed all Holland to the empire, de- 
im ® xec l daring that it was “m the nature of things nothing 
iencfi ^ut a portion of France.” In 1813 the change in the 
tnpne affairs of Europe encouraged the Dutch to join the 
lestoia- general levolt, when they established a limited monarchy 
on of The pnnce of Orange was recalled from England, and 
entered Amsterdam amidst the utmost enthusiasm. An 
1 assembly of notables met and declared him king with 
Villiam the title of William I, king of the Netherlands, m 
king 1814. By the treaty of Paris Belgium was united to 
Tether- -^°^ anc ^ ant ^ seventeen provinces were again forcibly 
ind3< " joined together under one prince. It was settled that the 
house of Orange should have the hereditary sovereignty, 
with a fairly liberal constitution To make up to the new 
king for the loss of his temfcoues m Germany, the grand 
duchy of Luxembourg, with the exception of the town and 
fortress of Luxembouig, was handed over to him as his 
private possession, not as a part of the kingdom; the 
bishopric of Li4ge and the duchy of Bouillon also went 
with it. The episode of the “ Hundred Days,” though it 
delayed the conclusion of the very complicated arrangements 
involved m these transfers, gave the new kingdom an oppor- 
tunity of distinguishing itself it was the first point of 
attack, and met the crisis with vigour. The Dutch troops 
under William, eldest son of the new king, took consider- 
able part in the short and striking campaign which was 
closed on June 18, 1815, by the final victory of Waterloo. 

The allied powers now founded in Holland and Belgium 
what they hoped would be a solid and permanent kingdom 
as a barrier against France, It was felt that Napoleon 
had shown Europe the importance of this district m 
connexion with his scheme for European domination. 
The new kingdom under the house of Orange was there- 
fore the subject of great and anxious consideration at 
Vienna. The king, an hereditary sovereign, received full 
executive powers, and the initiative m proposing laws. 
He had also the power of appointing Ins own council of 
state. As a legislative body there were the States-General, 
divided into two chambers , each province had also its own 
local states. Freedom of worship and political equality 
were secured for all. 

)iveig- A highly artificial arrangement like this, however, could 
nce not stand long, if Europe came to throw off the trammels 
Mand monarc hical reaction, and to give freer course to those 
nd ana liberal tendencies which had survived the drama of the 
ielgmra. French Revolution. In religious belief, in laws and usages, 
m language, m interests, the Belgicand Batavian provinces 
had little in common. Their inhabitants were different 


races, with instincts and feelings not merely diverse but 
opposed. The Belgic provinces spoke French or Walloon, 
the Batavians, Dutch. The Belgians were strict Catholics, 
while the Dutch were Protestants. The Dutch were chiefly 
a commercial and seafaring people, with interests m 
distant lands and colonial possessions ; the Belgians were 
agriculturists, except where their abundance of minerals 
made them manufacturers. The Dutch connected themselves 
with Germany and (though often only by way of rivalry) 
with England , the Belgians drew their chief inspirations 
from France, and connected themselves with the French 
in traditions, leligion, and commercial interests. Such a 
diversity could not possibly stand the brunt of any great 
political movement ; especially as the Dutch weie oppressive 
towards their Belgian partners m the kingdom. Accord- 
ingly we find that m 1830 the revolution at Paris at once 
aroused the strongest sympathy at Brussels The dull 
obstinacy of William I. had emphasized the divergence, 
and his narrow and antiquated policy rendered an outburst 
inevitable. 

The revolt at Brussels, which began on the 25th Tie re- 
Augusi 1830, spread instantly throughout the whole of voltat 
Belgium. After a short struggle in November, a confer- Brussels 
ence of France, England, Prussia, Austria, and Russia, 
sitting m London at the request of William I, pro- 
posed an armistice, to which both parties agreed In 
the following January the conference attempted to settle 
the terms of a separation, and proposed that Holland should 
have Luxembourg and paifc of the left bank of the Scheldt, 
this the Dutch accepted, while the provisional Govern- 
ment at Brussels protested against it. The assembly at 
Brussels constructed a new and liberal constitution, with a 
broad representative government, liberty of teaching, of 
the press, of public meeting, and m April 1831 the crown 
was offered to Leopold of Saxe-Coburg, who, after ascer- Leopold 
fcaimng that he would be recognized by England and king 
France, did not hesitate to accept it (see Belgium) This ° f | he 
appointment caused the utmost nutation at the Hague, 1 3 
and the Dutch suddenly invaded Belgium , the oppoitune 
appearance of a French army checked the Dutch advance, 
and gave diplomacy time to interfere. The citadel of 
Antwerp, however, was still m Dutch hands, and the 
allied powers used in vam all their influence to persuade 
William I. to give it up to the Belgians. War was 
hereon declared, and France and England blockaded 
the Dutch ports, while a French army attacked the 
citadel, and, after a sharp struggle, compelled it to 
capitulate. The forts of Lillo and Liefkenshoek were Conven- 
left in the hands of the Dutch; on May 21, 1833, there turn of 
was signed at London by the plenipotentiaries of Holland London * 
on one side, and those of England and France on the other, 
a convention in which William I engaged not to recom- 
mence hostilities against Belgium, and to leave the Scheldt 
navigation open, till the relation between the two countries 
should be definitely settled by treaty. The final settlement 
of outstanding questions, however, was not reached till six 
years later, when Limburg and the eastern part of Luxem- 
bourg were secuied to Holland, and heavy tolls were imposed 
on the navigation of the Scheldt , then the two kingdoms 
finally parted company on the 19th of April 1839. 

In the following year William I, resigned Ms crown to william 
his son William II., who reigned in peace till his death inll. 
1849, when he was succeeded by his eldest son William Wiliam 
III., who still reigns. The wave of revolution which HI* 
passed over Europe in 1848 had in Holland coim 
paratively little effect: the constitution of 1814 was 
revised, and the tranquillity of the country secured. In 
1853, after the establishment by the papacy of Catholic 
bishoprics m England and Holland, a considerable excite- 
ment arose, which resulted in the accession to power of 
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a moderate, liberal, and entirely Protestant cabinet, and 
m the mam the Protestant-liberal party has guided the 
country for the last quarter of a century The Dutch took 
but a secondary part m the disputes between France and 
Germany as to Dutch Luxembourg, which by the treaty of 
London (1867) was declared neutral, and guaranteed to 
Holland Keceixtly they have been engaged m a very 
vexatious and wasteful war with the sultan of Acheen, their 
neighbour on the island of Sumatra 

Bihlio* The chief of the older authorities foi the history of Holland are — 

graphy Melis Stoke (c 1305) , Willelmus Pi o curator, 1332, Beka, Chromcon 
U foraged, 1350, John of Leyden, Froissait, Monstrelet; Yelms, 
Chronyk van Hoorn , Gmte Ghromfkge van Hollant , 973-1466, 
Gi oota Chronyk m% Holland, Annales rerum gcsta ? uminHollandm, 
1481-83, Olivier de la Maiche, Memoir cs, Meteien, Histona 
Belgica, nostn potissimum tampons , 1597 ; Thuanus, Histona sui 
tampons, libri Ixxx ; Grotius, Do antiqmtate rcip Datavicce, 1610 , 
Guieciaiclmi, Omms Bdgn, sive mfcnons Geimamcce regionis, 
descnptio, 1613, Hollandtce Selandiceque descnptio, 1630, Snoygou- 
danus (Snoius), De repitbl Batav libri com, 1620, Boxhoorn, 
Thcatrum , seu Hollandim comitatus et w bum noia descnptio , 1632 , 
Pohtijk Handtboclskn mn der Staat vmit Neder landi , 1650 , Stiada, 
Della gum a diFiandra , 1638 , Hooft, Node? landsche Histone , Boi, 
0 or sprang, Begin , en Vei volgh da Neds? landsche Om logcn , Aitzema, 
Salon van Staat en Oorlogh in ende omti ent de Ve ? eemgde Nederlcm de n 
(1621-69), 1669-72; Brandt, Ligfen Bedngf van Michiel de Rmter, 
1687; Histone der Refor matie , 1671-1704, De'W’itt, Br zeven Among 
the more modern works are Wiequefort, DHistoir e desPromnces Vmcs 
dc$ Fays-Bas (the Hague, 1719-43, 2 vols , with a large collection of 


diplomatic documents ; new edition, by Chais van Buren, Am&teul , 
1861-75), Wagenaar, De Vaderlandsche Histor ig (Amsteid , 1749— 
1760, 21 vols , supplement to 1790, ibid . 1789-90, 3 vols , and 
continuation from 1776 to 1802, ibid 1788-1810, 48 vols ), Bil- 
deidxjk, Geschiedems des Vaderlands (Leyden, 1832-39, 12 vols), 
Leo, Zioolf Bucher Niederlandischer Geschuhie (Halle, 1832-35, 
2 vols ), J C de Jonge, Geschiedems mn het Ned, Zecwezen (the 
Hague, 1833-48, 10 vols ), J P Arend , Algerneene Geschiedems des 
Vaderlands (Amstercl , 1840, &c , continued by Pees, Brill, and 
YanYloten), Groenvan Punsterei, Geschiedems van het Vadcrland 
(Leyden, 1846, 4th ed , Amsteid , 1874, 4 vols , from a Calvimstic 
point of view), and Archives ou Cor respondance mkhtc de la Mamm 
d'Orange-Nassau (Leyden, 1841-62), Gerlache, Fssai sur les gi andes 
ItJpoqucs de notre histoire nationals (1852), and Histone du royaume 
des Pays-Bas depuis 1814 jusqiien 1830 (3 vols , 1859) , Nnijens, 
Algemeene Geschied des Nederlandschen Volks (Am&tenl , 1872-78, 
15 vols , from the Roman Catholic point of view), J van Lcnmp, 
DeGesch van Nederland (Leyden, 1878), W Moll and J ter Gouw, 
Nederland Gesch en Volksleven (Leyden, 1878 , this and the pie- 
vious work are of a populai cast), J. A Pi urn, De Nedei landsche 
JVetbockentot op 1 Jan 1876 (Utrecht, 1878), Nippold, Die rormsch- 
kathohsche Kirche m Komgreich der Nedcrlande (Leip&ic, 1877), 
Wenzelbeiger, Gesch der Nieder lands (in Heeien and Uckeit’s 
series, Gotha, 1878-79), Kemper, Gesch van Nicderland na 1830 
(Amsteid, 1873-76) Por English readeis the oldei works ol 
Grattan, History of the Netherlands (Lardner’s senes), and Davies, 
History of Holland (3 vols , 1841), have been cast completely into 
the shade by Motley’s Rise of the Dutch Republic (Lond , 1856), and 
The United Netherlands (Lond, 1861-68) A Repcr tormm der 
verhandl en hjdiagen betr de gesch des vaderlands m tydsch 
imscJienen appeared at Leyden, 1863, and a Register van acad dis- 
sertation, having the same scope, m 1866, (G, W. K ) 


PART III —LANGUAGE 


Of the Low German tribes the Old Saxons, the Anglo- 
Saxons, the Franks, and the Frisians played a specially 
important part both m north-western Europe in general and 
m the Low Countries m particular ; and accordingly it is 
with these tribes that we have in the first place to do when 
investigating the origin and development of the Dutch lan- 
guage. A great many dialects formerly existed side by 
side on Dutch ground, and many of them still live on 
the lips of the people ; hut they all belonged to ono or 
other of three well-defined groups — Frisian, Saxon, and 
Frankish. 

In the earliest times about which records have come 
down to us, the Frisian dialect, m various shades of differ- 
ence indeed, occupied a very extensive area. It was the 
language universally spoken m the provinces of Groningen, 
Friesland, and North Holland. But m Groningen the 
Frisian has been superseded by the Saxon, and m North 
Holland by the Low Frankish dialect, and the three leading 
dialects of the Dutch axe now distributed in Holland nearly 
as follows * — (1) Saxon in Groningen, Drenthe, Overyssel, 
and the county of Zutphen , (2) Frisian (moio or less cor- 
rupt m the towns) in Friesland; and (3) Low Frankish m 
Guelderland (excepting the county of Zutphen), Utiecht, 
North and South Holland, Zealand, North Brabant, and 
Limburg. 

In Groningen and North Holland the Frisian dialect 
has left more or less marked traces of its former pre- 
dominance in the pronunciation, vocabulary, and phraseo- 
logy of the present spoken language. During a considerable 
period laws, ordinances, contracts, and similar documents 
were drawn up in the various provinces in the peculiar 
dialect of each, and many of these documents, especially 
in Frisian, have come down to our time. The inhabitants 
of the northern provinces, however, had neither superiority 
of culture nor political preponderance enough to secure the 
assimilation of the adjoining populations. The occupants 
of the tract in which Low Frankish was spoken were 
much more favourably situated, and that dialect has in 
the end ousted the two others, and become the speech, both 
oral and written, of cultured Dutchmen. 


From the documents collected by Mtdlenhoff and Sclioror, 
and from many others, it is evident that between the Bill 
and the 12th century the different German dialects seived 
as vehicles of literary composition, and this, it appears, 
must also have been the case m the Netherlands It may 
therefore be safely taken for granted that, among the libri 
Teuthomce scriptv referred to m the act given in tho year 
1202 by the papal legate Guido for the organization of 
the bishopric of Lidge, there wore somo wnttcn m the 
vernacular, ie., m Low Frankish, which after the sub- 
jugation of the Frisians and Saxons by tho Franks was 
the idiom of the victors. Whatever pains Charlemagne took 
to raise the dignity of the German language, tho practice, 
prevailing at the time and long afterwards, of using Latin 
m official documents emanating from the authorities, pio- 
vented the predominant form of speech from encroaching to 
any considerable extent on the other dialects Still it is m 
this period that we must seek the fiist indications of the 
future victory of the Frankish dialect over the two others 
And in course of time the Franks strengthened their political 
pre-eminence by a superiority of a different character which, 
added to the first, went far to secure to the Frankish 
dialect the prerogative of being the universal vehicle of 
cultured thought, wntten and spoken, throughout the 
Netherlands. The barbarous victors could not icsist the 
humanizing influence of the higher culture resulting fiom 
a lengthened intercourse with the Romans, And when, 
after a considerable lapse of time, the new idiom, thus born 
from Latin, began to be employed m the composition 
of literary productions, the influence of these writings 
soon made itself sensibly felt in the southern Nether- 
lands. The inhabitants of ancient Belgium had always 
continued m close intercourse with their bicthren in 
France , and the literary productions put forth m France, 
especially after the crusades, soon began to engage the 
attention of the opulent citizens of the thriving towns of 
Flanders and other parts of the southern Netherlands, and 
were diligently translated by them into their own tongue. 
Holland, Zealand, and Utrecht in their turn were connected 
with the southern Netherlands by many close ties. ThQ 
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language spoken in the southern and in the northern 
Netherlands was the same for all practical purposes , and 
so lb happened that the French literary works and their 
Flemish reproductions afcti acted no small share of attention 
also m the northern Netherlands. The “Dietsch” dialect, m 
which the oldest and most popular works, such as Reynmd 
the Fox and the works of Jacob van Maerlant, dating from 
the close of the 13th centuiy, were composed, became the 
model speech for every one who wanted to address a larger 
public than that of his immediate vicinity lb was m this 
Dietsch dialect that Melis Stoke, an inmate of the monastery 
of Egmond, composed his Rhymed Chronicle (c 1305) 

From Holland and Utrecht the Dietsch dialect readily 
found its way farther noith What the Franks had tried 
to achieve m times long past was now undertaken by the 
counts of Holland and the bishops of Utrecht, viz., the 
total subjection of the northern provinces to their rule. 
These efforts on the part of the princes just named again 
made Frankish the dialect of the dominant, Frisian and 
Saxon the idiom of the conqueied race. In this way 
Dietsch, i e. f Low Frankish, became the predominant dialect 
all over the Netherlands. 

At a time when laws, mutual contracts, and other 
official documents issued m Friesland between the Tlie 
and the Lauwers are still drawn up in pure Old Frisian, 
the treaty by which the citizens of Stavoren recognize 
Count Floris for their soveieign lord in 1292 is written m 
Dutch The contracts drawn up by Frisians on both sides 
aie nearly always in Frisian, even down to the close of the 
15th century, though occasionally Dutch was used In 
deeds of sale, contracts, &c , drawn up between 1490 
and 1500, we meet with all possible shades and varieties 
of the Dutch dialect, which is seen to he rapidly gaming 
ground. Still, this substitution of Dutch for Frisian m 
documents of this nafcuie by no means pioves that Frisian 
was falling into desuetude among the country population. 
A good deal of course depended on the persons who were 
employed to compose the documents above referred to The 
kistonan of Friesland, Gabbema, writing about 1650, 
bitterly laments the decay of the Fusian tongue; and even 
foreign writers, such as Conrad Gesner, refer to the fact 
in a similar way. But m spite of his lamentations Gabbema 
submits to the pressure of the times and writes his history 
not m Frisian but m Dutch. Nay, his friend Gysbeit 
Japix, the cultivator par excellence of Frisian, the national 
poet of Friesland, wrote the introduction to his JFnesche 
Rijmelenje (“ Frisian Rhymes ”), and many a manly poem 
besides, m the same language They were by no means 
averse to seeing cultured non-Frisians take cognizance 
of their literary labours, and to satisfy this ambition, 
there was no other course open than to employ the 
language which such eminent men as Marmx, Coornhert, 
Roerner, Yisser, Spiegel, Hooft, Huygens, and Yondel 
had permanently made the approved vehicle of thought 
and poetical utterance throughout the Netherlands, 
more especially after the fall of Antwerp, m 1585, 
had induced the most highly cultured minds of the 
southern Netherlands to migrate to Holland This had 
been achieved partly by direct endeavours tending to the 
improvement of the language and the excision of all 
“ foreign dross,” partly by the creation of beautiful works 
of literary art, and solid contributions to history and 
erudition For the language and intellectual culture of 
Holland had now each attained a stage of advancement 
where neither imperiously demanded new capabilities m the 
other. What thus happened m Friesland also took place 
elsewhere, the same or nearly the same causes bringing 
about the same results throughout the country. 

The language of the Dutch has travelled to their trans- 
marine possessions, without engendering a new dialect 
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either m the East oi West Indies But a very different 
result might be expected if at any time their East Indian 
possessions should enter upon an independent career. A 
kind of mongrel dialect would arise, which may be seen 
foreshadowed m official papers and letters composed by 
so-called smjos, ox “half-breeds,” m the island of Java 
We may even now point to one such dialect, the speech 
of the Dutch settlers m the Transvaal and the Orange 
Territory in South Afuca, who have actually begun to raise 
their clipped Dutch to the dignity of a wutten language, 
in which they are now composing works of general litera- 
ture, and even poems, diligently editing class-books and 
theological treatises, and punting such newspapers as Den 
opregten Afrilaandei 

Flemish or South Dutch, i e. } Belgian Dutch, though 
veiy nearly allied to Noith Dutch or the Dutch of Holland, 
essentially differs from the latter m many important points 
of detail. In its voeabulaiy, its phraseology, and the 
structure of its sentences, it clearly betrays the influence 
of the French-speaking part of the nation. In a novel by 
a very popular Flemish author, A. C. van der Cruyssen, 
printed m bold type in small octavo, and numbering less 
than 200 pages, the present writer noted far more than 
200 cases m which a North-Dutchman would have chosen 
quite another turn of expression The South Dutch dialect, 
which after the fall of Antwerp had remained almost 
stationary, but which in our days has become a cultured 
written language through the diligent efforts of various 
writers of great talent, bears the evident marks of this recent 
emergence from a state of utter neglect on the part of cultured 
men, and to a North-Dutchman has an air of simple-minded 
artlessness and innocent naivety 

The complexity of origin of the Dutch language is most 
noticeable m the case of the vowels In the consonants 
the Saxon and the Frankish did not differ greatly, and 
the Frisian has had a much smaller influence. To the 
Saxon must be ascribed the dropping of the nasal before 
s, /, th } as well as before l and v, m vyf (five), sedert (smthe, 
since), mmden (mouth), m proper names, &c At the 
same time theie are several words in which the n is pre- 
served, — most of these being borrowed from the Frankish, 
as ander , hmide , Ysehnonde in Holland (alongside of 
Ysdmuiden m Overyssel), and gans (for which we have 
goeze m the Overyssel dialect) The s in the nom plur. of 
the vowel steins is only partially retained: side by side 
there exist m Middle Dutch plural forms like konde , 
doypers , hinder, fonide, Lyne, which have almost all in 
later Dutch assumed either s simply, s after the plural 
form r, or en (originally the plural form of n stems), 
the s and % being enoneously regarded as a sign of the 
plural (see mft a) On the whole the Frankish influence 
has been the most potent, — that of the other two tongues 
being only observable here and there m the terminations, 
or m a comparatively limited number of words and 
expressions. The history of the development of the 
language may be divided into two great periods. In the 
first, the Middle Dutch, the fuller forms and long vowels 
of inflexional and derivational suffixes and the final 
elements of compound words, which are preserved in 
Gothic and High German, have already become short and 
unaccented, while at the same time, through the loss of the 
accent, the final elements have partly lost their significance, 
and occasionally a notable abbreviation has been effected 
both in their pronunciation and their orthography. From 
the Middle Dutch the modem language is distinguished 
by a greater neglect and confusion of inflexional forms, by 
the presence of a large number of foreign words intro- 
duced about the end of the 15th century, as well as of a 
multitude of dialect and modem terms, and by the disuse 
or modified significations of many of the older words. 
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Of tli© Middle Dutch we have no remains earlier than 
the beginning of the 13th centuiy, though Saxon and 
Frankish linguistic monuments go back to the 8th or 9 th. 

Middle Dutch extends from the 12th century to 1450 ; 
then follows a transition period, reaching to 1550, from 
which date Modern Dutch has prevailed to the present 
time. In the period last named a subdivision may be made 
at 1865, the date of the introduction of the new spelling 1 
In Modem Dutch there is a considerable difference 
between the latest and the earliest forms. The older 
language still preserves many words that have now 
become obsolete, and the style is modelled more closely on 
that of the classical writers. Towards the end of the 
18th century the influence of Yan Effen, Sty I, Bilderdijk, 
and others effected great changes ; and while the deflexion 
largely increased, the Hollandsch dialect began to make 
itself predominant, especially m regard to the vowels u and 
y or ig (2). Indeed the mam difference between Middle 
anrl Modern Dutch is due to the fact that the former 
is under the influence of Dietsch (the Flemish-Zealand 
dialect), while m the latter Hollandsch has the supremacy, 
In the transition period the language was adulterated by 
a great number of bastard words and bastard forms derived 
from French, which obtained currency throughont Holland, 
Zealand, Utrecht, and the southern provinces, from the influ- 
ence of the court and government of the dukes of Burgundy. 


The study of the dialects and grammar of Middle Dutch has not 
been prosecuted far enough to allow of very detailed statements 
regarding them Our principal authorities foi the mtei pretation 
ol the literary remains aie the works of De Vries, Yerwys, Verdam, 
Molten, and others Most of these remains are m Dietscli, as 
the romances of chivalry, the works of Maerlant, the chronicles 
and songs ; others, as the St Sarvam of Van Yeldeke, are m the 
language of the south-east (Limburgseh) Of the mediaeval 
language, as it was spoken in Utrecht oi m the Saxon provinces 3 
(the countslnp of Zutphen, Oveiyssel, and Drenthe), the only 
remains aie m charters and similar documents Since the Saxon, 
as is indicated by the conjugation of the verb, has exercised no 
dominant influence, and the Hollandsch on the other hand is 
closely connected with the Dietsch, we will only quote as an 
example of the language a single strophe from MaerlanFs Wapene 
Martyr with a metrical translation (hitherto unpublished) from 
the pen of Kwoks Beets ( 1880 ) 


God. diet al Ui leilene fleet, 

GaE flit wandel aertsee goofc 
Der menselielt gemene, 

Dattcre xnede waie gevoet, 

Ende gecleefe, ende gescoet, 

Ende ieven soufle rene 
Ha es gierlchent so verwoet, 

Gat elc sefctet smen moefc 
Om al te ftebbene aliens,. 
Hieromme Bfcorfcmen raenscenbloet, 
Umiouime stwfrtmen metier epoet 
Borge ende hoge stene 
Maaegea. te wene ® 


God, die list al met lujsheid doet, 
Gaf dit veiganklijk aardsclie goed 
Den menschon m’fc geraeen, 

Op flat zy zouflen zijn gevQed, 

Bet 11 jf gekleed, geschoeid fle voet 
En leven xem van zeen 
Maarzie nu hoe de hebzuclit woedfe 
Bat lederecn in arren meed 
’t Al bebbea wil alleenl 
Hierom veigiet men menschenblcxhi, 
Bn UoTiwfc mol: loekeloozen spoed 
Pm ehfeloten, zwaar yan $tecn, 

Tot; Bmazt van memgeen. 


Ths Consonants.— As regards the consonants, Dutch in the mam 
does not differ from the other bow German languages. The explo- 
sive g and the ill are wanting Instead of the former there is a g 
with “ fricative " pronunciation, and as in High Gorman the ^has 
passed over into d 

Nearly all the Anal consonants in Middle Dutch are sharpened, 
and the sharp sounds aie graphically represented, m Modem 
Dutch, on the other hand, the historical development of the 
language being more distinctly kept in new, and the agreement 
observed with the inflexional forms, the soft consonant is wiitten 
more frequently than it is sounded , thus we have Middle Dutch 
dock, Modem Dutch dag, m analogy with the plural dagen.. 

The gutturals are g, k } ch, and h The aspirate sound of the g 
is of very early date ; even in the Old Dutch psalms g interchanges 
with 7 i 0 mh side by side with weg, just as m Gothic fahecls and 
fctgnmh Anglo-Saxon horh and Urges, Old Saxon mcmah and 
TWwuj) The g\ which in Middle Dutch frequently appeals 
before * and % served to distinguish the fricative g from the Iheneh 
g , in later Middle Dutch we find this object lost sight of, and the 
m also written before a, o, or u In Maerlant ghqms and ghem 
both occur. In the 15 th century the gh was also employed instead 
of ch when people began to observe the etymological agreement of 


1 For information legarding the results furnished by an investigation of the 
P j yP ei see Prof essoi IT Kern in Tmb en Zeiterbode, part iii, p, 275, 

l s ) Mb, OoiAanttoitodL m% Gelre m Zutphen, Tmtkandige Budmmn, i 
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ik lack and si lagh&n, and 111 this way aiose the spelling ik lagh 
This indicated no change m pronunciation. That m Middle 
Dutch, however, an explosive pionunciation existed (111 some words, 
more especially after n), as well as the aspirated pionunciation, is 
evident from woids like dmc, gmc , tins sound did not hold itw 
ground but passed into the nasalized guttural now written ding, 
gmg The explosive foice, however, was preserved whole the dimi- 
nutive suffix je followed immediately aftei ng, as well as before hjlc 
and some other affixes, and it is now expressed by 1c (konmkje, 
gonkman) In combination with s, g became k (, spceksel , fluks from 
vlug) So also m intensive verbs like hukken, km Lien, where the 
k arose from an explosive g before 3 of the suffix, and was doubled 
after the short vowels In non-intensives, as hggen, zcqgcn, where 
the g was aspirated, that letter was doubled m the same way ftom 
gj The Dutch g is besides sometimes derived fiom the common 
German g ( gans , (lag) ; sometimes it is the Old Goman h at the 
end of a word, between vowels, 01 aftei liquids {hooq, mag) Some- 
times it is a survival of the compound gw, and exists along with a 
form in w, as spug&n, spuwm G- arose out of 3 m krmsujai and 
other verbs m -iqen, just as m Anglo-Saxon In the beginning of 
some words m Middle Dutch g passed into 3, as 3 oust lor gonsi, while 
Modem Dutch again has gmst, The passage of q mto 3, aud % 
after a or e, and bafoie a vowel, is found both m Middle Dutch and 
Modem Dutch • segel becomes zed, gezeqd gemd I11 some words 
the explosive g has passed into k } m otheis, and indeed the mojonty, 
the k 3 both m the body of the word and as an initial and a iin.il 
letter, is the common Low Geiman k After short vowels the k oi 
the compound I3 was doubled, and the,; dropped olf alter pi odueiug 
^umlaut’’ ( dekken , mekken) An original k remained as an initial 
letter befoie n 01 r in. krmg, &c , alongside oi which wc 

have ring, m3 pen, &c , m winch the 1c passed into h and then 
disappeared The k also remains undisplaced m the diminutive 
Len (Tccal‘ cn Lctteilode, 11 105 ) Before t, k became chm zucht 
(ziek), wacht {waken) 

In Middle Dutch c and k are interchanged without distinction of 
sound 0 is used befoie vowels except e ancl % and before l, n, and 
r, and at the end of a word (cop, clem, crane) After n sometimes 
cJc is also employed {ganc and gcmcl) In later Middle Dutch tlie 
ck is more frequent, m other cases k is common (hint, Lcrlco) 
Frequently we find k as well as 0 , — never, however, c befoie e 01 
i, except m French words, whore c had the sound of s (afooni). 
Sometimes c&(as m dhems, chessen) occuis as well as a (ccuib, emen), 
where ch represents the palatal sound of ihe s, winch m the more 
modern language is lather lepresented by sj (lovsjct nnd cor set, 
sjolken and sokken, &c ). The doubling of the L was mdieatod by 
ck (decken), while gu was the ordinary ioi ho (bequeme, qucdelcn, 
queue), m Modern Dutch dekken, lekiomm , 

In the beginning of words h has lost its original aspirate sound 
and become a mere bieathmg, and consequently it lias often 
dropped off both befoie other consonants and between vowels* thus 
Tiling becomes ring (as early as in the Old Fiankish psalms), 
sldhcm becomes slaan, iluhen m Middle Dutch vhm* In some 
of these words a d has been afterwards inserted out of a supposed 
analogy with weak veibs, as eg, with behen, halide , where Modem 
Dutch has vheden, geschicden, Middle Dutch had vhen, qesucn , even 
m Middle Dutch, indeed, geschicde (Modern Dutch geschcdtU) was 
an alternative form with gcschach In the dialects 'A is frequently 
piefixed improperly ( tom for aim, &c ) At the end of words 
the h occasionally kept its fricative sound (hooch, qewhach, food), 
as the ch shows In the veibs iicgen (tiuhem) and iigqen (tihan), 
which sounded tien and iijcn m Middle Dutch, the q has been 
afterwards introduced, into the piesent stem, probably through the 
similarity of the sound of the h (ch) in toocJi with the ch sound 
which g acquires as a filial consonant, and though the q of thn 
plural pietent etogen Oh did not remain m the pietunto of all veubw 
m Middle Dutch dim has doe as well as vlooch; alongside of this, 
however, theie is an infinitive vheghen, also with a preterite vlooch 
From the compound 1 m the h soon dropped oil 111 the Middle 
Dutch (vjalmsch, wie, waar), not, however, where the w was vocalized 
(compare hrn with wei, hoe with woe m the Saxon; in this last case 
woe passes further into hoc) Before t, h letams its aspirate sound, 
as in vluclil (ch pronounc 6 d as the German ch without i), and g also 
before i fakes the sharp sound of ch, although this is not represented 
by the spelling in substantives in 4 e, as gehergtc, adjectives m -hjk, 
as gmoeghgk, and m the conjugation M3 UgL The ch in sch (pio- 
nounced as s ; vleesch, pron. vices), derived from the Middle Dutch 
sc (sk), is a meie orthographical convention ; as an initial consonant 
sch is now pronounced sg (whip), but m the Saxon dialects and 111 
Frisian the old sound is preserved, skip, stool (whole) Sculem has 
already in Middle Dutch changed the sc into s , and m Modern Dutch 
it appeal’s as % (mllen). Oh before t, except where il stands for q, in 
derived from an / (compare gchudd, kocht, shcht, alongside of which 
we have words m which the / has been retained, as siift and hruihft, 
Middle Dutch hmlochU ). Before the guttural is assimilated 01 
syncopated* examples are bus (High Gorman huclrn), vos (fox), us, 
demm (cleegsem). 

There is in Dutch a d which corresponds to the English lh and 
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the Higli German d ; it is formed by the tongue and the upper low 
of teeth , the d, on the other hand, which is like the English cl and 
the High German t is formed by the tongue and the loof of the 
month (or the gu ms above the teeth) 1 In the Old Frankish psalms 
ittfeule and titfciilii still exist side by side, but even then the 
distinction was piobahly not a gieat one, m Middle Dutch th has 
become cl, or the th is retained as a meie orthogiaphioal convention 
While m the psalms a distinction is still preserved between tk and 
d as a final lettei, inasmuch as d passes into t, but th, or cl derived 
from th, lemams, d at the end of words always changes m Middle 
Dutch into t 01 into dt Wheie, however, the d had remained 
before vowels m the conjugations of the verbs or the inflexions of 
the nouns, the cl was m several words afterwards restored, although 
the shaip sound was preserved In other instances the shaip 
sound o t the nominative affected the oblique cases, and all foirns 
acquired the shaip sound which then remained m Modern Dutch 
(, gezmt , gemnten ; r it , nttm , ver want, verwantm), and the same 
change took place especially m mdeclmable words, as want, met 

In Middle Dutch a tenms or spirant befoie d changes it into t , 
but whether it he owing to diffeience of dialect or to inaccuracies of 
oithography, many instances may be pointed out where this 
does not occur , thus we find nochtan, ontaen (for onttccen), but 
along with these also nochdanne , ontchten In Modern^ Dutch 
this is not the case, but a numbei of forms are due to the same 
pimciple, especially in compounds of prepositions with the 
article [metten, metier), while m the conjugation of weak verbs also 
the suffix de turns into te after sharp consonants (legde, lachte , 
Middle Dutch loeeh) On account of the sharpening of the d as a 
final letter, no d is ever found befoie the suffix - ms , and t even 
occurs before an afterwaids inserted e, as m beeltcms (the same is 
the case with/, b, v, as vergifenis foi vergifms) 

After o, oe, or ui the d passes into,;, though m Middle Dutch in- 
stances seldom occur (Middle Dutch ruden , Modem Dutch rmen , 
Middle Dutch r oden, Modern Dutch mtroeien), sometimes it drops 
out (kwede, l wee) The spoken language goes much farther than 
the written m this use of j foi d, thus clooje, gocje are written doodc, 
goede In like manner the spoken language has changed cl into iu 
after cm or ou derived from al or ol , thus we find the pionunciation 
ouioe, goimen, homo , with the spelling mule, goaden , koude In 
the adjectives ouwehjh and kouwelijk the w has become established 
Except aftei vowels m verbs where h has dropped out, whenever 
tlieie is no piecedmg consonant, and an r follows either immediately 
or after an e, d is mseited after l, 7i, 7 (l elder, zwaarder , h-elder, 
(header, doncler ), an mseition which is less common m Middle Dutch 
(hebe, solre , dor vie, also, however, dondre) At the end also of 
words we often have a paragogic cl after n where the Middle Dutch 
kept the n as the final letter (thus temand, amid , Middle Dutch 
reman, arm) , after sharp consonants t is added, as gedrocht, burcht, 
hoist (High Geunan bursche), and also in mipient, &c. 

D is fiequcntly syncopatod as a penultimate consonant before s * 
Hums foi themds, volgens for volgends Asem, wasem, peihaps, have 
not dropped the d (th) before s, but have changed th into 5. While 
the final t has partly grown out of d, it is partly also the common 
Low German and English t (tal, laten , haat) Between s and r m 
woids derived fiom the Romance tongues a t is inserted owing to 
the common German dislike to sr ( strpop from sirop ) , after n, and 
also before the suffix -Zijk, the introduction of t, which was 
frequent m the 16th centrny, is less and less heard, and on this 
point the written speech is far before the spoken (wezenhjk, 
eigenhyfc frequently pi onounced wezenthfk, eigenttylc ; ordentehjk 
alongside of ordehjh at an eaily date has acquired the t, and after- 
wauls an mseited e, at the same time modifying its signification). 
In the dialects (Limburg, Biabant, Utrecht) the final t after con- 
sonants and vowels is frequently dropped: hij hcef (heeft), me 
(met) The compound ts serves m woids borrowed from the French 
to represent the Dutch pronunciation of the French sound g (fatsoen, 
Fr fetgon) While the present language, both in orthography and 
pronunciation, makes a distinction between s (as in the English 
sound) and % (asm the English hazel), the Middle Dutch had 
only s (though m the later MSS z begins to appear), and Frisian 
is still m the same position Before a vowel oi w, s has for the 
most part passed into %, except m those words m which it is followed 
either by a long or short vowel succeeded by s, or by a short vowel 
before s or k , or z was sharpened into s by a t from the preposition 
te* zoel. zwajc, zitten, sissen , suizen, soJclcen , samen (from tsamm for 
te zamen) In foreign words the s usually remains (saluut, soldif) 
Contrary to the pronunciation, z is written m zestig and seventig 
(pronounced sestig, sevmiig, and m dialects isestig, tseventig ) 2 The 
a m the middle of a woid, after a syllable which originally had, 
no accent, has passed into ri generen, bmoormi , at the same 
time we have the foirns genezen (to heal), he vromi, and in the Middle 
Dutch vtoqs along with vroor, and Jcozen with Jcoren In many 
cases the meaning lias been modified. 

1 Compare on this point kern m the Taajkundtge Bydragen, i 175 

2 Tine dialect t has probably come fiom the Old Saxon ant- (hund), which stood 
before wventig, tachhg, negentig (dialect inegmtig) From these words the 
bliai pemng of the initial consonant has spread to the other numeials veer tig and 
vyftiy are pi onounced feehig mdfg/hg, 


Fro thesis of s occurs m Snioel for mod Such forms as dial and 
link, snebbe and oiebbe, zwenlcii and waiilen, go hack to older forms, 
and aie thus probably doublets of much older date than the break- 
ing off of the Geiman languages from each other 

As m English so m Dutch 5 is the undisplaced Geiman medial 
At the beginning and m the body of a word it lias the same sound; 
at the end it is pronounced as p (sec p 86) In Middle Dutch 
foi the most part b was followed by a vowel (Middle Dutch ivebbe, 
Modern Dutch web ) , this vowel fell away in Modem Dutch, but 
the b remained in the written language Wherever the b represents 
bj it is doubled, just as after a short vowel ( hob , habben) So, too, 
fi equentativps have 65 (kidbbcleii, kibbelen, with which eompaie 
Modem Dutch Ligvcn, Middle Lower German hbben; stribbden side 
by side with shewn, compare also hchbcn and heeft, Old Frankish 
hbban, Dutch lemi) After ^ or H m, b fell away both as a 
middle lettei and as a final consonant, but this is not as yet 
general m Middle Dutch , alongside of crom, otmne, we find cromp, 
onibe, whilepn Modem Dutch we always have lam, bom, dom, om 
In substantives ending m m with a preceding long vowel, 
wherever the diminutive paiticle je is appended, a p is inserted 
(knam, Jcruvmpje , bloom, bloempje), but this does not take place after 
an imperfect vowel where an c is inserted (lam, lammetje) As m 
English the p has not been disqfiaced, and it has the same sound 
(paard, post, pink, lap) 

For the English / as an initial lettei (c/. Sweet, Hist of English 
Sounds, p. 78), Modern Dutch as well as Middle Dutch has/ and 
v In the body of a word the/ passes into v { - v m English lover), 
or is doubled after short vowels (kef, leven ; plof , ploffen ), At the 
end and also before consonants after vowels, v becomes / (hoofd. 
Middle Dutch hoved , af, Middle Dutch aie and af). Verbs m 
•elm have /before e (schmfeUn from schuiven) 

E (v) is the common German /, and accordingly interchanges 
with th, as m ofte (Got aiihthau )— English or, but tf/(Got iba) = 
English if, ved (filu) Before vowels and 7, / is sometimes pre- 
served in pure German words, while m others of the same sort v 
appears ( fnsch , vcrsch, flmk, dal, fel, veckten), so also in the 
Old Dutch psalms wc find voter along with fade ? , while m Middle 
Dutch likewise a similar variation prevails U sually the precedence 
of a sharp consonant m Middle Dutch causes the v to become / 
(mesfctl, ontfacn, cf. ml and men, but also mesial, &c ), 

The combination ft has m Dutch passed mto chi, but it appears 
m the dialects, and was more fiequent m Middle Dutch (vei locht, 
heclit, sticht, achtcr , vet loft, heft, stift, after) On the other hand 
m the psalms and the Qlossw Lipsianm, and also m dialectic 
charters, we find occasionally ft for lit druften (druMin), sufte 
(stem sill), eendraftig (for eendrachtig). 

The liquids are unchanged, except m and n m inflexional ter- 
minations In certain other cases l interchanges with n for 
example, slab. High German sclmcclc, Schevehngen (1 7th century), 
Schevemngen, Ac By the l sound a preceding a or e is turned mto 
o, Movertolhg (tal); msome instances ol changes mto ou, e g , goucl, 
oud, zout , if the o before e passes into u (see under o), then the solu- 
tion does not take place (gulden; Middle Dutch hultm, Modem 
Dutch hoiden; menigvuldtg) In Middle Dutch we have ul, ol, and 
ou side by side, M remains with stem vowels, m the suffix -met (even 
wffiere it becomes?! in High German), as bloem, bezem (High German 
hesen), and m hem, dat sing 3d pers pron. Iu other cases it passes 
mto n m inflexional terminations , den (High German dem), gmn 
(1st pers plu pres ) ; mb becomes mm, and consequently m In maar, 
m represents mo (nware foi no ware) In drempel, m is inserted. 

The r is of very various character. In the first place we have 
the dental r, agreeing with the Italian r m utgazzo — for example, 
raad, rust , hart , and secondly we have the guttuial r, only heard 
m words which had hr m Old German (ring, ros, r ouzel) As the 
former is a difficult sound for many Dutchmen, especially for those 
of the Saxon distuct, the guttural r is used instead] of it In the 
Saxon districts we find, besides, a very stiong consonant called by 
Sievers tlie <l cerebral” r (e>g , hard, worst, marsch) Although it 
is not distinctly audible, a practised observer can hear it, just as m 
the English letter , hard J The ? deuved fiom z belongs to the first 
class Through the influence of the r, short vowels are lengthened 
in Middle Dutch (aetch, aer bad, for aig, arbaid) Transposition 
of the r, both before and after the vowel, is frequent m Middle 
Dutch and m Modern Dutch' godswuoht, moddrufi, dertig , barnen, 
kersten (hrisi) Before r, % was elided in Middle Dutch (mu e for 
rnmre, &c.); before rn it was assimilated (ontnaie , r omrnate), and 
befoie 5 it passed mto rn (ombet aden) ; but m Modern Dutch this 
change does not take place 

In some words beginning with a vowels n has been prefixed 
through the influence of the declmedartacle, the possessive pronoun, 
or the preposition m thus nmrsiig, Middle Dutch naernst, grew 
out of m ernsi, navonds from avoncl t noom (17th century) out of 
min com (M odern Dutch, however, has ootn) As regards tliepretentes 
dachi and hracht along with denken and brengen, which appear m 
Middle Dutch, no certainty has been attained T he n in this c ase 

3 Kern, Tadlk Bydr , i. 21 
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may have diopped out, as in the other German languages, while 
before ch the & was shortened to a, which like a m other cases 
befoie ch passed into o (hence, m the spoken language, bioeht, 
docht exist side by side with bracht, dacht ), or the sufk£ may be 
appended to the non-nasahzed stem That each Germanic language 
may in these cases have gone its ou n way is evident from the Anglo- 
Saxon, where such a form as gi pohUt indicates an oldei f oim gipanhta 

Towels —As early as the Middle Dutch penod, the final vowels of 
the inflexions, * and n as well as e, had foi the most part lost then 
sound The % which gave rise to the umlaut was in great measuie 
elided in some words before the umlaut period, m others latei 
The number of words in which no umlaut occurs is increased , in 
some words it is absent, even while t is retained or has passed into 
e , this depends on the greater or less sensitiveness of the dialect 
for the umlaut — laat, eomparat latei , beter , Middle Dutch 
hoved , Modem Dutch hoofd, teicgel, Middle Dutch koge, Modem 
Dutch verheitgd , heug, lleufde], bloode , edel, add Analogy has 
also played a great part m the modification of formations (vast, 
vaster, along with vesting, vesten, macM , maehtig, along with 
amechtig, hand , hand&n , handig, along with behendig) 

A has m open syllables the sound of English a m father, m 
closed syllables that of the English a in as , when there is a 
perfect sound in closed syllables the spelling is aa (jaar), in open 
syllables a (maken); in bad, not, a*=a An original short a and 
a long a m open syllables aie even in Middle Dutch pronounced 
alike, and may be rhymed with each other (dagen, lagen, a rhyme 
which was not permitted m Middle High German) In the Saxon 
dialects d was expressed by ao (some words came m this way into 
Dutch with oo for an, as moot , a shoe of fish), and a or d m the 
Fiisio-Saxon districts passes into b before r, as jbi (jaar) Middle 
Dutch preserved a m several woids where m Modem Dutch it 
passes into e before t (arg, erg , save, zerlc , waif, wcif ) , in others, 
as aarde, staart , zwmrd, the Middle Dutch had e and a (e? de, 
stert, sweit, swart , start , Modern Dutch zwaaid, staai t) In 
foreign words, likewise, e before r has become a, paais, perse, 
lantaarn , lanterns (m the dialects e is still frequently retained) In 
Middle Dutch a before l sometimes, but not usually, becomes o 
(overtalhch side by side with dnevoldieh) ; the passage of a into o 
before ch also occurs (ambocht, hocht , &c ) 

In the preterite singular of the first conjugation of stiong verbs 
the a is always retained in Middle Dutch, and has not passed, as 
m Modern Dutch, into o through the influence of the plural 
(Middle Dutch %o vant, bant, m vonden, bonden, Modern Dutch 
ik mnd, bond, &c ) It is also retained before l and r, e a baig, 
starf (though side by side with these we have berg, sterf), "where 
Modem Dutch has borg, stierf hielp, &c In ic sol, hi set, the e 
came from the plural wi sclen, whereas the present form is again ik 
zaL A similar influence of analogy is observable in the o for a m 
the verbs scheren, zweren, and wegen, which now have schoor, 
schoren , stoooi', and woog ; Middle Dutch scar, sc&ren, wach, &c , 
m which the a has beeu displaced by the o of the preterite pai- 
ticiple. In the conjugation of the verbs Middle Dutch has e where 
Modern Dutch has a (geslegen, dregen , Modern Dutch dragen) 
In gehGven alone e has been kept In the 3d pers sing fonns 
like ontfest, geet, steet, occur in Middle Dutch, along with ont- 
fact, gait, staet (Modern Dutch ontvangi , gaat, stoat) In participles 
of verbs m the Germanic -jan, Middle Dutch has m some cases the 
original form without the umlaut, where Modern Dutch, through 
the analogy with the present, has the umlaut Middle Dutch 
hecant, gmant , gesant ; Modern Dutch bekend, gezonden This 
last arose through confusion with the participle of the verb smden, 
which had become obsolete, gezant continuing to exist as a sub- 
stantive 

In substantives and adjectives we find e (derived from a through 
i) along with the unchanged a (gretig, graag, from gradig ; hehel , 
akehg , edel, add) 

The sound of the e derived from a does not differ from that of 
an original e, or of an e denved from t, as they appear m open 
syllables (vele, steden, pronounced as a m English name) If the e 
denved from a 01 1 or the original e occurs m closed syllables, it 
has a short sound, as in English men, end, Modem Dutch stem , 
while before r it is pronounced almost as the e in the High German 
£Cerr The e in closed syllables with a full sound (as English a, 
Sweet, ei) is spelled eez veel, week (e from i), leek The sharp, clear 
ee which comes from ai before r and w, followed or not by i or 
h ^ indicated by the same letters in both open and closed syllables 
eer, sneeuw, me Before other consonants followed by i or j we 
always find ei verbrezden, heil, lezdm, -held, Middle Dutch diede, 
(hence in Modem Dutch plural Jiodm) If no i or y followed, then 
at became ee ( leed , breed) While in the Saxon dialect of Guelder- 
land and Overyssel at is always ee except when i oxj follows, an ei 
often occurs m the western dialects, which has not arisen through 
the umlaut , m some places it is even pronounced as an where the 
written form has ee . Fselstem (proper name), gemem, &c ; Modem 
Dutch steen, gemeen 

Sometimes the ei has come from ag or eg through vocalization of 
the g to j (meid, maged , mil, segcl) , sometimes it is from the 
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French at, ei, 6, de ( fontem , hakkenei, balem, &c ) In individual 
cases ei stands where the Middle Dutch has e befoie n denizen. 
Middle Dutch denzen , pnnzen, Middle Dutch penzm and pnzen , 
sometimes it is the result of an % following hetnde {kendo, li(nuli) 

Since the umlaut has not been equally effective m all dialects, 
being even wanting wheie i has passed into e or diopped out, we 
find words with ee side by side with woids with ei Thus, Middle 
Dutch has icene, Jclcene , wheie Modern Dutch, through the influence 
of another dialect, has iem, Idem In Modem Dutches frequently 
exists side by side with ei (verbreeden, vei breiden , heelen, hcil ) , m 
this case there is usually a differentiation of meaning The dialect 
of North Holland turns ee into ic (bust, sticn, bicn, foi the Dutch 
bcest, steen , been), and this explains some woids with w m the 
spoken language for example, tientje (twig), dnegen (d?cigen)~ 
17th century 

The letter o represents three sounds — (1) the short sharp o 
and (2) the short soft o, the formei like the o m English not and 
French soldat (Dutch bod, belofte, tocht, Icolf), the lattei like the 
Fiench o in ballon (Dutch wd, ploffen, ochtcnd, vol , Middle 
Dutch has frequently u, as uchtend ), and (3) the lull o as m 
French noter (Dutch kolen, sloten, v erloien) Tho sharp cleai 
oo has almost the same sound as the full o , m some dialects 
(among others the Saxon) it is pronounced as double oo, m utheia 
(Flemish and Hollandsch) somewhat like au In Middle Dutch, 
the lengthening of the vowels was frequently indicated by e (befoie 
r sometimes by i , as in on), hence ae for d , oe for 6 Where on occurs 
in the modern language, it has the sound of u (pronounced like the 
u in High Geiman, and answenng to the Gothic 6, Old High 
German uo from ua), which m Middle Dutch was frequently re- 
piesented by m (an, Sweet, p 6), still so pronounced m West 
Flemish and the Groningen dialects, 1 though befoie labials and 
gutturals it was expressed by ue and oe {bone, souken , and also 
guet, vuenn, but usually god, sockcn, boec) The Saxon dialects still 
preserve m these cases an 6 sound which agiecs with tho Middle Dutch 
oe { b6k , mdder), m two words —romer (zoemer, however, is also used) 
and spook — o has passed from these dialects into Dutch As the 
u (Old German €), which m the modem tongues has passed into in 
except before r and w, retains the u sound m the Saxon districts, 
some woids have come into Dutch from these dialects, being 
wntten with oe from the similar sound of oe (from 6) and m 
(snoet, boer, soczen , alongside of which are Frankish wouls, snuit, 
s wizen, &c ) Except m the Saxon dialects, winch aie moie sen- 
sitive to the umlaut, the modification of oe by i seldom oceuis 
(Modern Dutch groen, zoet, zoeken, but Saxon gnjn, zyt, zyken, — cf 
Sweet, History of English Sounds , p 6) In the Groningen dialect, oi 
xa zoiken is umlaut of ou (oe^ou, mouder, Modern Dutch, moeder). 
Forms in Modern Dutch as reukeloos, beuk, gcncugte alongside of 
roekdoos, book, genoegen, show the oe changed before i m eu, when 
oe was still prononneed 6, they have thus not umlaut of oe but of C 

In French words which are completely natuializod long o becomes 
oe (faqon^fatsoen). 

In Middle Dutch, o m some cases occurs instead of oe (u) in open 
syllables (gode, moder ) This o fox oe rhymes with o , rhymes like 
gode (goede) and gode (Goth Chips), stocct (stookt) and socct (zoclt), 
are repeatedly introduced Thus, too, oe = 6 from au and oo » Goth. 
6 and d rhyme with each othei 

The Modern Dutch oo from au is repiesented by oo both m open and 
m closed syllables The full clear o from tho German o or u is 
expressed m closed syllables by oo, in open syllables by o leool , 
kolen (English coal), stroom , stioomcn The umlaut of the soft 
aud sharp o ( eu=o m High Geiman schon) is laro in Middle 
Dutch, Modern Dutch vleugel, Middle Dutch vlogrt, keuken , 
kokem, verheugen, hogen. Side by side with some eases where tho 
umlaut occurs the form without the umlaut is also retained m 
Modem Dutch (leugen, logen), sometimes withi a difference in tho 
meaning ( spreuk , sprook , heusch , hoofsch) In the dialects tho 
area of the umlaut is wider 

Oe before m and oe and oo before ch, especially m monosyllables, 
have changed into bloem, Mom, zoeken, zockt; roepen, rocht 
(whence berucht and gerucM), koopen , kocht As m rocht , gcrucht, 
the short soft o from the Middle Dutch has m many words iiassed 
into u (Middle Dutch connen, gonnen, goffer (jonevere); Modem 
Dutch kunnen, gunnen, guffer); sometimes both forms have con- 
tinued m use snorkm, snurken, plondeien, plunderen, veelwudig 
(leelvoldig), memgmldtg In like manner, the forms u and o from 
& exist side by side (droppel, druppel , gort, grut), as also u from a 
before l (spul, spel) 

The 4 had still the Old German pronunciation in the Old 
Frankish psalms, and this was probably the case also in the oldest 
Middle Dutch In Maerlant’s style, however, it had already 
acquired the sound of the French u m nature : thus, Macrlant rhymes 
nature, cure, gure, pure , sure, creature In the dialects we still 
hear the old sound*} and not y (Sweet, p. 6), e.g., Guelders dialect 
i , mjTt under the influence of the Iiollandaoh m tho 
16th and 17th centimes, the 4 has passed ovor through in into ui 
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(pionounced nearly as the High German eu, English oy), except 
before t and w, wheie the •& keeps the sound u Middle Dutch oi 
also passed into ui (. sloier , slute ?), just as wi after consonants. 
hut Jiwei), duit (thwe.it), Erom the common Geiman it thus arose 
the Middle Dutch u m duve, dusent, mues, and m the veibs sngen, 
supm, luken , corresponding to the Modern Dutch ui in duizend , 
duif, mms, zmgen , zmpen, lutken (in which the High German 
has an , Old High Geiman d) The woids m which the Saxon has 
the umlaut have m Middle Dutch likewise u, hut m Modem Dutch 
m Middle Dutch budel, suver , lusteren , Modern Dutch buidcl, 
zuiver, Imstcr en , Saxon budel, zuvet , luster en, kc In Modern 
Dutch mocl f snoet, Jcnoest , kc , have oe along with foims in ui 
(muil, snuit 9 knuist ) In the Saxon dialect, oe ( u ) and u occur m 
some cases m the oblique cases {Jcnoest, pi knuste) The same thing 
takes place m the strong verbs, which m Anglo-Saxon have H, m 
Old High German 10 (Modem Dutch buigcn, Anglo-Saxon Mgan, 
Old High German biogan), the Saxon dialects have heie some- 
times u (bugen, sluten), sometimes oe (kroepen, sdioevcn) Old 
German m passes before the suffix a into eo , 10 , and finally m 
Middle Dutch and Modern Dutch into te (dier, heden, kiezen) 
Before t Middle Dutch has the d frequently along with te (originate, 
ongehure) , Modern Dutch duur along with dietbaar (Belgian 
duurbaat), vuur (fiom viwat) along with vier Sometimes ze 
changes into e deemoedig , ( diemoedig , dienen ), die as well as dne, 
heden and Modem Dutch huiden (Cosijn 3 Noord en Zuid, 1 219) 
In some cases u% comes from the degradation of ai or i, especially 
m words borrowed from the Flench (fruiten, Fr fnte, Lat jitdate, 
fornms, Fr fotnaise , Middle Dutch for nays) 

It an original eu is followed by j, i, or u, then eu becomes tv, 
Middle Dutch u. Modem Dutch ui beduden, dutsch, luden , Modern 
Dutch bedmden, duitsch , Irndcn, along with which, however, exist 
the forms dietsch (derived from diet), heden , bedieden , which must 
be ascribed to the influence of the Flemish and Zealand dialects 
To this influence must also be assignedthe te before r and l m strong 
verbs of the first class which originally had a (stieif, hielp, kc ), 
while the reduplicative verbs in the preterite have te, just as in 
Middle German and Modern German it is produced thiough contrac- 
tion, according to analog} 7 , and passes befoie double consonants 
into l ( shep,pnng ) 

Ie further indicates a lengthened i and l in syllables on which 
the chief accent falls (fah'iek ) fabi token), while i is used for short 
% and m unaccented syllables, or, it may be, for short i m closed 
syllables (fabnkant , sikk&l, midden, binden) The long t is indi- 
cated by te , wheie tj (which was originally the sign of t, and m 
Middle Dutch and the dialects is still so pionounced) passes ovei 
into ai and ei through dialect influence, but retains the written 
form tj sijsje (Eng sislm), pa) tyj, pijn , ijs, kc In some woids m 
which the original i sound has been pieseived, i is also expressed 
by te (genef, wierook, Hem, kc ) 

The sounds m Dutch which are the most difficult for foreigners 
to pronounce are the aspirated g, the ch after vowels, the sch before 
vowels, and v This last letter is pronounced by the Germans 
either as w or as/, and they also usually confound b and p as 
initial consonants Of the vowels, the most difficult is the ui, 
which is almost never pronounced with perfect accuracy by a 
loieigner The tj and ei aie geneially sounded too closely like at 

Grammar —In Middle Dutch the different noun-stems are divided 
into two principal classes ■ — (1) a combination of the various vow T el 
stems, which have more or less lost their individual character, 
though here and there, in particular expressions and dialects, the 
difference of the stems makes itself apparent , and (2) a consonantal 
declension, that of the n stems— the othei consonantal stems having 
been assimilated paitly to the n stems and paitly to the vowel stems 
Giadually, however, the two classes begin to be confused with each 
other, thus m the vow el stems s completely ousts the e as a sign of 
the nominative pluial, and consequently acqunes a plural signifi- 
cance as well as en, so that (with some exceptions, like graaf, 
hertog, kc , and adjectives employed as substantives) s and en are 
m Modern Dutch used indifferently as plural teimmations, the selec- 
tion mainly depending on the nature of the foregoing consonant 
In the words already mentioned— gi aaf, beet, voist, kc , and m 
compounds like gravenkroon, hanenkam, the genitive termination 
en is preserved. The s of the genitive is employed in feminines 
whenever the qualified word stands after it, as moedet sktnd , with 
this exception, the s , especially m the spoken speech, is almost entirely 
supeiseded by the periphiasis van den , des heeren becomes tan den 
heer , the two forms having the same meaning, which is not the case 
in High German 

Heuteis have m the plural the same mflexiou as masculines , hut 
they more frequently than these have the plural termination -e?, — 
corrupted, however, to -ers or -eten ( kind , hinders or kinder en), no 
plural termination m -or alone being now recognized Some woids, 
which in the smgulai had a parallel form with another termination, 
have the plural according only to one form stad and stede, for ex- 
ample, have the plural steden In some cases (as sclnp, plur schcpen , 
smid, plur smeden) the plural form has not yet been explained In 
the dialects, especially m the Saxon, the oldei foims, more particu- 


larly of the pluial, are still m force , and them is still a certain dif- 
ference between the several stems boom, pi bourne (borne) , gast , gesto . 

The old genitive and dative forms are only retained m individual 
expressions, as den lande , des huizes , kc , m all other cases the 
genitive and dative are expressed by the prepositions tan or aan 
The accusative is like the nominative, w r hile in the neuter the dative 
aHo without aan is like the accusative From the similarity of 
the dative and accusative masculine and neuter of the article gieat 
similaiity has arisen m the government of the piepositions , it is 
only in a few expiessions (meUerdaad, van goeden huize) that the 
original cases have been maintained , m all other instances root, 
van, door , met, kc , govern the accusative In Middle Dutch tins 
confusion had not aavauced so fax The dropping of the n at the 
end after vowels — a special peculiarity of Hollandsch — has given rise 
to gieat neglect of the genders in the spoken language , and this 
confusion has even made itself felt m the literary style, though 
it is kept m check by the Saxon dialects, which are strongly consei- 
vati\ e m this respect 

The singular of the second personal pronoun du (still used m 
Middle Dutch) has been displaced by the plural gij, which was 
oiigxnally used out of politeness, and U derived from Uwe Melhctd 
is now employed as the honorific As dative and accusative of gij, 
jou is familiar m the spoken language (Eng you, Goth jus) The 
thud person has, as in English, for the masculine luj (M), thus 
diverging from the High German , the neutei is het The form in 
use for the neuter article also sounds het , this het is due to the fact 
that the abbieviation *t foi the pionoun het and for the aiticle dat 
was the same,- — a coincidence which led to an eironeous identifica- 
tion In Middle Dutch the reflexive pronoun w as hem , Modem 
Dutch (agreeing in this with the Old Frankish psalms) has zieh 

Though the strong verbs and the various classes of weak verbs are 
always kept separate, many verbs have become through association oi 
ideas almost unrecognizable Strong verbs have become wholly or 
paitially weak banneii , lande , gebannen , spannen , spande , gespan- 
nen , helen, heelde, verholen and verheeld, besefen, besefie, beseft 
(Middle Dutch besief, beseven ) , weak veibs have become sttong 
jagen (Middle Dutch jaagde ), joeg aud gaagde, gejaagd , schenden, 
schond , geschonden, zenden ( see above) , pmjzenand wrjzen passthrough 
the tj (the weak) into the strong t class (Middle Dutch, pi tsde, toisde , 
Modern Dutch, pi ees, wees , geprezen , getoezen lu behjden, beluidde, 
Middle Dutch bellen, beltde , the d of the pretente tound its w r ay 
into the piesent also and into the infinitive , and the beliden , Modem 
Dutch behjden, thus formed passed mto the t class of stiong veibs 
The a of war d, the pretente of wet den, has passed into uet d, and the 
plural has through analogy become wet den, the piesent being tk word 
and the infinitive wot don The first class of stiong verbs has befoi e 
n + a consonant t m the stem of the present (binden) or else e 
(helpen), this e remaining throughout the conjugation of the present 
(htj helpt , not, as m High German, hilft) In the pretente the a 
has changed into o through the influence of the plural, as has already 
been mentioned under o The conjunctive oi optative is frequently 
neglected even m Middle Dutch , in the living language it is some- 
times used after certamjveibs and conjunctions (op dat and ten evade) , 
but m expressing a wish it is sometimes peiiphrased by mogen oi 
laten, and it is veiy frequently disjAaced by the indicative The High 
German construction of the verb with ztch to express a passive idea 
is contmy to the genius of Dutch, which employs the periphrastic 
passive form het wordt daar geionden instead of es jindet stch da 
(Fr il se ti ouve Id) The formation of the future likewise differs fi oni 
that oi the High German, the auxiliaiy being not wet den but zullen 
(Eng shall) tk zal het c2oe7i«=both I shall do it and I will do it 

Much of the vocabulary of Middle Dutch has now become obsolete 
Some words have altogether disappeared — dot per, dot per hie 
(Modem Dutch, getneen), gracn Jcnevel), grem (kern, excellent 
erson), ontstaen (aficacMm), ots (petal d), oorbaer (nut) Othei s 
ave changed their meaning — couse, “breeches,” now “hose 3 ’ , 
clene, “few,” now “small”; omoozel, “innocent,” now “half- 
witted”, slecht, “simple,” now “wicked 3 '; beptoeun , “to prove,” 
now “to attempt”, crane , ‘‘weak,” now “sick ” 

Many new native words have grown np m connexion with trade, 
industry, art, aud science; many foieign woids have also been in- 
ti oduced, such as those taken from the Fiench with the suffixes 
eeren, tek, tef, and many words from the dialects have received 
rights of citizenship. 

For a fuller sun ey of l he histoiy of Dutch, the : eacler is referred to W Dwight 
Whitneys Language and its Study, and the excellent translation of it hy J B 
Vinckeis, Taal en Taahtudie, tolgms de Zde mtgave voor Nedet landers hewer kt 
The gi ammai of the cui rent speech may he studied m the SpraaLkunsten of ICem, 
P J Cosijn, Van Helten Foi the explanation of Middle Dutch -words and forms, 
see the papers of De Viies, Verwijs, and Verdana in the Taalgids, the TaaL en 
Letierbode, and the Taalkundige Hydrogen t De> Vues, Mzddeinedei tandsche Taal- 
wivenng , the editions of the Spreghel JLutortaet hy Maeiiant, of De Hose, William 
van Hillegaerdsbei g, Seghelyn , and the Bibhotheel van MiddelnederlamUche 
Letter kimde, hy H E Moltzer Foi explanation and history of words of the 
current language see the Woordenloel der Ned Taal , hy De Vi ies, Te Winkel, Ac. 
The old Saxon and Fiahkish foims aie tieatedhy Kem m Taal- en Letierbode 
Cosijn in the Oud Frank Fsalmen , GalWe m Altsachmsche JLaut - **nd Flexion&lehre, 
(1st paifc) A good survey of the orthography is given in Dv Vnes and Te 
Winkel s Orondbegmseten der Nederlandsche Spelling and Wool aennjsi vow de 
Spelling der Nederlandsche Taal (J B V — J H G ) 
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PART IV.— LITERATURE 


As has been shown above, the language now known as 
Dutch or Flemish did not begin to take distinct shape till 
about the end of the 11th century. From a few existing frag- 
ments— two incantations from the 8th century, a version of 
the Psalms from the 9 th century, and several charters— -a 
supposed Old Dutchlanguage has been recognized; but Dutch 
literature actually commences in the 13fch century, as Middle 
Dutch, the creation of the first national movement in 
Brabant, Flanders, Holland, and Zealand. From the wreck 
of Frankish anarchy no genuine folk-tales of Dutch antiquity 
have come down to us, and scarcely any echoes of German 
myth. On the other hand, fclie sagas of Charlemagne and 
Arthur appear immediately in Middle Dutch foims. These 
were evidently introduced by wandering minstrels and 
jongleurs, and translated to gratify the curiosity of the noble 
women, It is rarely that the name of such a translator has 
reached us, but we happen to know that the fragments 
we possess of the French romance of William of Orange, were 
written in Dutch by a certain Klaas van Haarlem, between 
1191 and 1217. The Chanson de Eolcmd was translated 
about the same time, and considerably later Farthenopeus 
de Blots The Flemish minstrel Diederic van Assenede 
completed his version of Flo? is et BlmcJiefieur about 1250 
The Arthurian legends appear to have been brought tq 
Flanders by some Flemish colonists in Wales, on their 
return to their mother-country. About 1250 a Brabantine 
minstrel translated Walter Map’s Lancelot dn Lac at the 
command of his liege, Lodewijk van Velthem. The 
Qamam was translated by Pennine and Yostaert before 
1260, while the first original Dutch writer, the famous 
Jakob van Maerlant, occupied himself about 1260 with 
several romances dealing with Merlin and the Holy Grail. 
The earliest existing fragments of the epic of Reynard the 
Fox were written in Latin by Flemish priests, and about 
1250 a very important version in Dutch was made by 
Willem Willem the Minstrel, of whom it is unfortunate that we 
tke know no more, save that he was the translator of a lost 
Minstrel romauCe ^ Jy a ^ 00j In his existing work the author follows 
Pierre de Saint-Cloud, but not slavishly ; and he is the first 
really admirable writer that we meet with in Dutch litera- 
ture. It is not necessary to dwell at any length on the 
monkish legends and the hymns to the Virgin Mary which 
were abundantly produced during the 13th century, and 
which, though destitute of all literary merit, were of use as 
exercises in the infancy of the language. The first lyrical 
Join I, writer of Holland was John I, duke of Brabant, who 
of practised the mmnelied with success, but whose songs ate 
m ant only known to ns through a Swabian version of a few of 
them. In 1544 the earliest collection of Dutch folk-songs 
saw the light, and in this volume one or two romances of 
the 14th century are preserved, of which Het Lagket m 
den Oosten is the best known. Almost the earliest frag- 
ment of Dutch popular poetry, but of later time, is an 
historical ballad describing the murder of Count Fiona 
Y, in 1296. A very curious collection of mystical mediaeval 
hymns by Sister Hadewych, a nun of Brabant, was first 
printed in 1877 

Hitherto, as we have seen, the Middle Dutch language 
had placed itself at the service of the aristocratic and 
monastic orders, flattering the traditions of chivalry and of 
religion, but scarcely finding anything to say to the bulk of 
the population With the close of the 13th century a 
change came over the face of Dutch literature. The 
Flemish towns began to prosper and to assert their com- 
mercial supremacy over the North Sea Under such mild 
rulers as William XI and Floris Y., Dort, Amsterdam, 


and other cities contrived to win such privileges as amounted 
almost to political independence, and with tins liberty 
there arose a new sort of literary expression. The founder 
and cieator of tins original Dutch literature was Jakob van Maer 
Maerlant, born near Bruges between 1225 and 1250. His lai *t 
youth was spent in Holland, and probably m connexion 
with the court, but m 1261 he returned to Flandeis, where 
he died about thirty years later. Maerlant commenced, as 
his predecessors had done, by translating the courtly 
romances of the French, but when he returned to Flanders 
he began to take his true position as an original didactic 
poet. His Flowers of Nature, written about 1263, forms 
an epoch m Dutch literature , it is a collection of moral and 
satirical addresses to all classes of society. With his 
Rymbijbel (Rhyming Bible) he nearly brought down on his 
too seculai head, m 1270, the chastisement of the bishop 
of Utrecht, and thus early m Dutch histoiy foreshadowed 
the com age and free-thought of the Reformation. It was 
not until 1284 that he commenced his masterpiece, ])e 
Spieghel Fistonael (The Minor of Histoiy), at the command 
ot Count Floris V. After writing a great many important 
works, lyrical and didactic, Maerlant died at Damme, 
about 1291, Of his disciples, the most considerable m 
South Holland was Jan van Boendale (1280-1365) He Boendale 
was a politician of considerable influence, and his works are 
historical and moral m character. In him the last trace of 
the old chivalric and romantic element has disappeared 
He completed his famous rhyme chronicle, the Brabantsdie 
Teesten, m 1315 , it contains the history of Brabant down 
to the times of the author himself. For English readers 
it is disappointing that Boendale’s other great historical 
work, an account of Edward III and his expedition to 
Flanders m 1338, has survived only in some fragments. 

The remainder of Boendale’s works are didactic poems, 
pursuing still further the moral thread first taken up by 
Maerlant, and founded on mediaeval scholastic literature. 

In Ypres the school of Maerlant was represented by Jan de WoorL 
Weert, a surgeon, who died in 1362, and who was the 
author of tworemaikable works of moral satire and exhorta- 
tion. In North Holland a greater talent than that of 
Weert or of Boendale was exhibited by Melis Stoke, a Stoke, 
monk of Egmond, who wrote the histoiy of the state of 
Holland to the year 1305 ; this work, the Rijmlroml , was 
printed m 1591, and for its exactitude and minute detail 
has proved of inestimable service to later historians. 

With the middle of the 14th century the chivalric spirit 
came once more into fashion, A certain revival of the 
forms of feudal life made its appearance under William III 
and his successors, Knightly romances came once more 
into vogue, but the new-born didactic poetry contended 
vigorously against the supremacy of what was lyrical and 
epical ^ It will be seen that from the very first the literary 
spirit in Holland began to assert itself in a homely and 
utilitarian spirit Jan van Heelu, a Brabanter, was the Ilcclu, 
author of an epic poem on the battle of Woeronc (1288), 
and to him has been attributed the still finer romance of 
the War of Grimbergen. Still more thoroughly aristocratic 
m feeling was Hein van Aken, a priest of Louvain, who Alton, 
lived about 1255-1330, and who combined to a very curious 
extent the romantic and didactic elements. As early as 
1280 he had completed Ms translation of the Roman de la 
Rose, which he must have commenced in the lifetime of 
Jean de Meung, More remarkable than any of his trans- 
lated works, however, is his original romance IIHnric cn 
Margriete, upon which he was at work for thirty-seven 
years, During the Bavarian period (1349-1433) very 
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little original writing of much value was produced m I 
Holland. Buodewyn van der Loren wrote one excellent 
piece on the Maid of Ghent, m 1389. Augustqnken van 
Dordt was a peripatetic mmstiel of North Holland, who 
composed for the sheriff Aelbrecht and for the count of 
BIois from 1350 to 1370. Such of his verses as have been 
handed down to us are allegorical and moral. Willem van 
Hildegaersbeieh (1350-1408) was another northern poet, of 
a more strictly political cast. Many of his writings exist 
still unpublished, and aie very rough m style and wanting 
m form Towards the end of the 15th century an erotic 
poet of considerable power arose in the person of the lord 
k of Waddinxsveen and Hubrechtsambacht, Dirk Potter. 
,tei During a stay of three years in Home, from 1409 to 1412, 
this eminent diplomatist made himself acquainted with the 
writings of Boccaccio, and commenced a vast poem on the 
couise of love, Der Mmnen Loep, which is a wonderful 
mixture of classical and Biblical instances of amorous 
adventure, set m a framework of didactic philosophy. In 
Dirk Potter the last traces *of the chivalric element died out 
of Dutch literature, and left poetry entirely in the hands 
of the school of Maerlant 

It is now time to consider the growth of prose literature 
in the Low Countries. The oldest pieces of Dutch piose 
now m existence are charters of the towns of Flanders and 
Zealand, dated 1249, 1251, and 1254. A prose translation 
of the Old Testament was made about 1300, and theie 
exists a Life of Jesus of about the same date. Of the 
mystical pieacheis whose religious writings have reached 
us, the Brussels friar, Jan van Euysbroec (1294-1381), is 
the most impoitant. But the most interesting relics of 
mediaeval Dutch prose, as fai as the formation of the 
language is concerned, are the popular romances m which 
the romantic stories of the trouveres and minstrels weie 
tianslated for the benefit of the unlettered public into 
simple language. As m most European nations, the re- 
igious hgious drama takes a prominent place in every survey of 
Lma mediaeval literature in Holland. Unfortunately the text 
of ail the earliest mysteries, the language of which would, 
have an extraordinary interest for us, has been lost. We 
possess records of dramas having beeu played at various 
places — Our Lord's Resurrection, , at the Hague, in 1400 ^ 
Our Lady the Virgin, at Arnheim, in 1452 ; and The Three 
Kings , at Delft, m 1498, The earliest existing fragment, 
however, is part of a hmburg-Maesirieht Passover Play of 
about 1360. The latest Dutch miracle play was the Mystery 
of the Boly Sacrament, composed by a certain Smeken, 
at Breda, and performed on St John's Day, 1500. This 
play was printed m 1867. With these purely theological 
dramas there were acted mundane farces, performed outside 
the churches, by semi religious companies , these curious 
moralities were known as “ Abelcspelen” and“ Sottemteen.” 
In these pieces we discover the first traces of that genius 
for low comedy which was afterwards to take perfect form 
m the dramas of BrederOo and the paintings of Teniers, 
mibeis The theatrical companies just alluded to, “ GeseUen van 
den Spele,” formed the germ out of which developed the 
lt01iC famous “ Chambers of Rhetoric ” which united within them- 
selves all the literary movements that occupied the Low 
Countries during the 15th and 16fch centuries. The poets of 
Holland had already discovered m late mediaeval times the 
value of guilds m promoting the arts and industrial handi 
ciefts. The term “colleges de rhetonque” is supposed to ha ve 
beeu introduced about 1440 by the courtieis of the Burgun- 
dian dynasty, but the institutions themselves existed at least 
from 1400. These literary guilds lasted for two centuries, 
and during the greater part of that time preserved a com- 
pletely mediaeval character, even when the influences of the 
Renaissance and the Reformation obliged them to modify 
in some degree their outward forms, They were in almost 


all cases absolutely middle class in tone, and opposed to 
aristocratic ideas and tendencies in thought. Of these 
remaikable bodies the earliest were almost entuely engaged 
m preparing mysteries and miracle-plays for the populace 
Each chamber, and m process of time every town m the 
Low Countries, possessed one, and took as its title some 
fanciful or heraldic sign The earliest of all, “ The Alpha 
and Omega,” at Ypres, was founded about 1398 ; that of 
the “ Violet,” at Antwerp, followed m 1400 , the “Book,” 
at Brussels, in 1401 , the <£ Berberry,” at Courfcrai, m 1427 , 
the “Holy Ghost,” at Bruges, in 1428 , the “Floweiefc 
Jesse,” at Middelburg, m 1430] the “Oak Tree,” at 
Vlaaidmgen, in 1433 , and the “Mangold,” at Gourla, in 
1437. The most celebrated of all the chambers, that of 
the “ Eglantine ” at Amsterdam, with its motto In Licfde 
Bloeyende (Blossoming in Love), was not instituted until 
1496. Among the most influential chambers not above 
mentioned should be included the “ Fountain” at Dorfc, 
the “ Corn Flower ” at the Hague, the “ White Columbine ” 
at Leyden, the “ Blue Columbine ”afc Rotteidam, the “ Red 
Rose” at Schiedam, the “Thistle” at Zienkzee, “Jesus 
with the Balsam ” at Ghent, and the “Garland of Mary” 
at Biussels, And not m these important places only, but 
in almost every little town, the rhetoricians exerted their 
influence, mainly m what we may call a social direction 
Their wealth was in most cases considerable, and it veiy 
soon became evident that no festival or procession could 
take place m a town unless the “Kamei ” pationized it 
Towards the end of the 15th century the Ghent chamber 
of “ Jesus with the Balsam ” began to exercise a sovereign 
power over the other Flemish chambers, which was emu- 
lated later on in Holland by the “ Eglantine” at Amsterdam. 
But this official recognition proved of no consequence m 
literature, and it was not in Ghent, but m Antwerp, that 
intellectual life first began to stir In Holland the burghers 
only formed the chambers, while m Flanders the representa- 
tives of the noble families were honorary members, and 
assisted with then money at the airangement of ecclesias- 
tical or political pageants Their pompous landjumeelen, 
or tournaments of rhetoric, at which rich prizes were con- 
tended for, were the great occasions upon which the 
members of the chambers distinguished themselves. 
Between 1426 and 1620 at least 66 of these festivals were 
held. There was a specially splendid landju weel at Antwerp 
in 1496, in wluch 28 chambers took part, but the gayest 
of all was that celebrated at Antwerp on the 3d of August 
1561. To this the “Book” at Brussels sent 340 members, 
all on horseback, and clad in crimson mantles. The town 
of Antwerp gave a ton of gold to be given m prizes, which 
were shared among 1893 rhetoricians. This was the 
zenith of the splendour of the “ Earners van Rhetonca,” 
and after this time they soon fell into disfavour, We 
can trace the progress of literary composition under the 
chambers, although none of their official productions have 
descended to us, Their dramatic pieces were certainly of 
a didactic cast, with a strong farcical flavour, and continued 
the tradition of Maerlant and his school They very rarely 
dealt with historical or even Biblical personages, but entirely 
with allegorical and moral abstractions, until the age of 
humanism introduced upon the stage the names without 
much of the spirit of mythology. Of the pure farces of 
the rhetorical chambers we can speak with still more con- 
fidence, for some of them have come down to us, and among 
the authors famed for their skill in this sort of writing are 
named Cornells Everaert of Bruges and Laurens Janssen 
of Haarlem. The material of these farces is extremely raw, 
consisting of rough jests at the expense of priests and foolish 
husbands, silly old men and their light wives, Laurens 
Janssen is also deserving of remembrance for a satire 
against the clergy, written in 1583. The chambers also 
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encouraged the composition of songs, but with very little 
success j they produced no lyrical genius more considerable 
than Matthijs de Casteleyn (1488-1560), the founder of 
the Flemish chamber of “Pax Vobiscum” at Oudenarde, 
a personage whose influence as a fashioner of language 
would have been more healthy if his astounding metrical 
feats and harlequin tours-deforce had not been performed 
m a dialect debased with all the worst bastard phrases of 
the Burgundian period* 

In the middle of the 16th century a group of rhetoricians 
in Brabant and Flanders attempted to put a little new life 
into the stereotyped forms of the preceding age by mtio- 
ducmg m original composition the new-found branches of 
Latin and Greek poetry. The leader of these men was 
Hon- Jean Baptista Houwaert (1533-1599), a personage of con- 
cert siderable political influence m his geneiation. He con- 
sidered himself a devout disciple of Matthijs de Casteleyn, 
but bis great characteristic was Ins unbounded love of 
classical and mythological fancy. His didactic poems are 
composed m a wonderfully rococo style, and swarm, with 
misplaced Latmities In his bastard Burgundian tongue 
he boasted of having “poetelijck geinventeert ende rheto- 
njckelijckgheeomponeert” for the Brussels chamber such 
dramas as JUneas and Dido, Mars and Venus , Narcissus 
and Echo , or Leandei and Hero But of all his writings 
Pegasides Pleyn ) or the Palace of Maidens, is tbe most 
remarkable, this is a didactic poem in sixteen books, 
dedicated to a discussion of the variety of earthly love. 
Houwaert's contemporaries nicknamed him “the Homer 
of Brabant , 55 later criticism has preferred to see m him an 
important link m that chain of homely didactic Dutch which 
ends m Cats His writings are composed in a Burgundian 
so base that they hardly belong to Flemish literature at all. 
Into the same miserable dialect Cornell's van Ghistele of 
Antwerp translated, between 1555 and 1583, parts of 
Terence, Virgil, Horace, and Ovid, while the painter Karel 
van Mander (1547-1609) put a French version of the Iliad 
and of the Eclogues of Virgil into an equally ill-fitting 
Flemish dress. In no country of Europe did the humanism 
of the 16th century at first affect the national literature so 
slightly or to so little purpose 

Psalms The stir and revival of intellectual life that arrived with 
and the Reformation found its first expression m the composi- 
kyrnns t j on 0 | p sa i ms q^e earliest punted collection appeared at 
Antwerp m 1540, under the title of So uter-Liedekens, and 
was dedicated to a Dutch nobleman, Willem van Zuylen 
van Hieuvelt, by whose name it is usually known. This 
collection, however, was made before the Reformation in 
Holland really set m. For the Protestant congregations 
Jan Utenhove printed a volume of Psalms m London m 
1566, Lucas de Heere, and immediately after him, with 
much greater success, Petrus Dafcheen (1531-1590), trans- 
lated the hymns of Clement Marot. For printing this last 
volume, m 1567, Herman Schinkel of Delft was burned to 
death m 1568. Datheen was not a rhetorician, bub a 
person of humble origin, who wrote in the vulgar tongue, 
and his hymns spread far and wide among the people. 
Until 1773 they were m constant use in the state church 
of Holland. But the great events of the period of reforma- 
tion are not marked by psalms only in Dutch literature. 
Two collections of hymns and lyrical pieces, printed in 1562 
and 1569, perpetuate the fervour and despair of the 
martyrs of the Mennonite Church. Similar utterances of 
the persecuted Protestants were published at Haarlem and 
Leeuwarden, at Ghent and at Bruges. Very different in 
Battle- tone were the battle-songs of liberty and triumph, sung a 
songs, generation later by the victorious Reformers or “ Geuzen ” 
The famous song-book of 1588, the Geusen Zieden Boecxhn , 
was full of ardent and heroic sentiment, expressed often in 
marvellously brilliant phrases In this collection appeared 
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for the first time such classical snatches of Dutch song as 
the Ballad of Heiligerlee, the Ballad of Egmond and Horn, 
and the song of the Storm of Leyden, The political 
ballads, with then ridicule of the Spanish leaders, form a 
section of the Boecxlen which has pioved of inestimable 
value to historians All these lyrics, however, whether ot 
victory or of martyrdom, are still very rough m foim and 
language 

The first writer who used the Dutch tongue with giaoe Anna 
and precision of style was a woman and a professed 
opponent of Lutheranism and reformed thought Modem 
Dutch literature practically begins with Anna Bijns. 
Against the crowd of rhetoricians and psalm-makers of the 
early part of the 16th century she stands out m relief as 
the one poet of real genius. The language, oscillating 
before her time between French and German, formless, 
coirupt, and mvertebiate, took shape and comeliness, which 
none of the male pedants could give it, from the impas- 
sioned hands of a woman Anna Bijns, who is believed to 
have been bom at Antwerp in 1494, was a schoolmistress 
at that city m her middle life, anrl in old age she still 
“instructed youth m the Catholic religion.” Hendnk 
Peppmck, a Fianciscan, who edited her third volume ot 
poems when she was an old woman m 1567, speaks of her 
as “ a maiden small of descent, but great of understanding, 
and godly of life.” Her first known volume bears tbe date 
1528, and displays her as already deeply versed m the 
mysteries of religion. We gather from all this that she 
was a lay nun, and she certainly occupied a position of 
great honour and influence at Antwerp. She was named 
“ the Sappho of Brabant ” and the “Princess of all Rhetori- 
cians.” She bent the powerful weapon of her verse against 
the faith and character of Luther. In her volume of 1528 
the Lutheians are scarcely mentioned, in 'that of 1540 
every page is occupied with invectives against them , while 
the third volume of 1567 is the voice of one from whom 
her age has passed All the poems of Anna Bijns which 
we possess are called refer emeu or refrains Her master 
over verse-form was extremely remarkable, and these 
refrains are really modified chants-royal The writings of 
Anna Bijns offer many points of interest to the philologist, 

In her the period of Middle Dutch closes, and the modern 
Dutch begins. In a few grammatical peculiarities — such 
as the formation of the genitive by some verbs which now 
govern the accusative, and the use of ghe before the infinitive 
— her language still belongs to Middle Dutch ; but these 
exceptions are rare, and she leally initiated that modern 
speech which Filips van Marmx adopted and made classical 
m the next generation 

In Filips van Marmx, lord of St Aldegonde (1538- Marmx 
1598), a much greater personage came foiward m the 
ranks of liberty and leform He began life as a disciple of 
Calvin and Beza an the schools of Geneva It was as a 
defender of the Dutch iconoclasts that he first appeared 
in print, with his tract on The Images ih own down in 
Holland m August 1566. He soon became one of the 
leading spirits an the war of Dutch independence, the inti- 
mate friend of the prince of Orange, and the author of the 
glorious Wtlhelmushed, It was m the autumn of 1568 
that Marnix composed this, the national hymn of Dutch 
liberty and Protestantism In 1569 he completed a no 
less important and celebrated prose work, the Bimcorf or 
Beehive of the Romish Church In this satire he was 
inspired m a great measure by Rabelais, of whom he was 
an intelligent disciple. It is written in prose that may bo 
said to mark an epoch in the language and literature of 
Holland Overwhelmed with the press of public business, 
Marmx wrote little more until in 1580 he published his 
Psalms of David newly translated out of the Hebrew Tongue , 

He occupied the last years of his life m preparing a Dutch 
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veiSLon of the Bible, translated direct from the original 
At his death only Genesis was found completely revised, 
but in 1619 the synod of Dort placed the unfinished work 
in the hands of four divines, who completed it 
Coom- In Dirck Yolckertsen Coornhert (1522-1590) Holland 
liert foi the first time produced a writer at once eager to compose 
m his native tongue and to employ the weapons of human- 
ism, Coornhert was a typical burgher of North Holland, 
equally interested m the pi ogress of national emancipation 
and in the development of national literature He was a 
native of Amsterdam, but he did not take part m the 
labours of the old chamber of the Eglantine, but quite early 
m life proceeded to Haarlem, of which place he remained 
a citizen until his death He practised the art of etching, 
and spent all his spaie time m the pursuit of classical 
learning He was nearly forty years of age before he made 
any practical use of his attainments. In 1561 he printed Ins 
translation of the Be Ojficiis of Ciceio, and m 1562 of the 
Be Beneficus of Seneca In these volumes he opposed with 
no less zeal than Maratx bad done the bastard forms still 
employed m prose by the rhetoricians of Flanders and 
Brabant During the next decade he occupied himself 
chiefly with plays and poems, conceived and expressed with 
far less freedom than his prose, and more m the approved 
conventional fashion of the rhetoricians , he collected his 
poems m 1575, The next ten years he occupied m polemi- 
cal writing, from tbe evangelical point of view, against the 
Calvinists In 1585 he translated Boetius, and then gave 
his full attention to his original masterpiece, the Zedehmt , 
or Art of Ethics, a philosophical treatise m prose, m which 
lie studied to adapt the Dutch tongue to the grace and 
simplicity of Montaigne’s Fi ench His humanism unites the 
Bible, Plutarch, and Maicus Aurelius m oue grand system 
of ethics, and is expressed m a style remarkable for bright- 
ness and purity He died m 1590 , his works, in three 
enormous folio volumes, were first collected in 1630. 
Amster- Towards the end of the period of transition, Amsterdam 
dam the became the centre of all liteiaiy enterprise in Holland. In 
letters ° f ^5 two of the most important chambers of rhetoric m 
Flanders, the “ White Lavender ,J and the “ Fig-Tree/’ took 
flight from the south, and settled themselves m Amsterdam 
by the side of the “ Eglantine JJ The last-named institution 
had already observed the new tendency of the age, and 
was prepared to encourage intellectual reform of every kind, 
and its influence spread through Holland and Zealand In 
Flanders, meanwhile, crushed under the yoke o i Parma, 
literature and native thought absolutely expired. From 
this time forward, and until the emancipation of the 
southern provinces, the domain of onr inquiry is confined 
to the district north of the Scheldt 
In the chamber of tbe Eglantine at Amsterdam two men 
took a very prominent place, more by their intelligence and 
modern spirit than by their original genius. Hendrick 
Spieghel. Laurensaen Spieghel (1549-1612) was a humanist of a 
type more advanced and less polemical than Coornhert. 
He wrote a charming poem m praise of dancing , but his 
chief contributions to literature were Ins Twesprctecl van 
de NederduyUche Letteihmst , a philological exhortation, m 
the manner of Joachim du Bellay’s famous tract, urging the 
Dutch nation to purify and enrich its tongue at the 
fountains of antiquity, and a didactic epic, entitled 
Ilertqneghl , which has been greatly praised, but which is 
now much more antiquated in style and more difficult to 
enjoy than Coomhertfs prose of a similar tendency That 
Spieghel was a Catholic prevented him perhaps from exer- 
cising as much public influence as he exercised privately 
among his younger friends The same may be said of the 
man who, m 1614, first collected SpieghePs writings, and 
Koemer published them in a volume with his own verses. Eoemer 
Yisscher. Pieterssen Yisscher (1545-1620) proceeded a step further 
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than Spieghel in the cultivation of polite letters He was 
deeply tinged with a spirit of classical learning that was 
much more genuine and nearer to the true antique than 
any that had previously been known in Holland His own 
disciples called him the Dutch Martial, but he was at best 
little more than an amateur m poetry, although an amateur 
whose function it was to perceive and encourage the genius 
of professional writers Eoemer Yisscher stands at the 
threshold of the new Eenaissance literature, himself practis- 
ing the faded arts of the rhetoricians, but pointing by his 
counsel and his conversation to the naturalism of the great 
period 

It was in the salon at Amsterdam which the beautiful The Re- 
daughters of Eoemer Yisscher formed around their father usance 
and themselves that the new school began to take form 
The republic of the United Provinces, with Amsterdam at 
its head, had suddenly risen to the first rank among the 
nations of Europe, and it was under the influence of so 
much new emotion and brilliant ambition that the countiy 
no less suddenly asserted itself in a great school of painting 
and poetry The intellect of the whole Low Countries 
was concentrated m Holland and Zealand, while the six 
great universities, Leyden, Groningen, Utrecht, Amster- 
dam, Harderwijk, and Franeker, were enriched by a flock 
of learned exiles from Flanders and Brabant. It had 
occurred, however, to Eoemer Yisscher only that the path 
of literary honour lay, not along the utilitarian road cut out 
by Maerlant and Boendale, but in the study of beauty and 
antiquity In this he was curiously aided by the school of 
ripe and enthusiastic scholars who began to flourish at 
Leyden, such as Drusms, Yossius, and Hugo Grotras, who 
themselves wrote little in Dutch, but who chastened the 
style of the rising generation by insisting on a pure and 
liberal Latimty Out of that generation arose the greatest 
names m the literature of Holland,— Yondel, Hooft, Cats, 
Huygens, — m whose hands the language, so long left 
barbarous and neglected, took at once its highest finish and 
melody. By the side of this serious and aesthetic growth 
there is to be noticed a quickening of the broad and farcical 
humour which had been characteristic of the Dutch nation 
from its commencement. For fifty years, and these the 
most glorious in the annals of Holland, these two streams 
of influence, one towards beauty and melody, the other 
towards lively comedy, ran side by side, often m the same 
channel, and producing a rich harvest of great works. It 
was in the house of the daughters of Eoemer Yisscher that 
the tragedies of Yondel and the comedies of Brederoo, the 
farces of Coster and the odes of Huygens, alike found 
their first admirers and their best critics. 

Of the famous daughters of Eoemoi, two cultivated Eoemer 
literature with marked success. Anna (1584-1651) was Vis - 1 
the authm of a descriptive and didactic poem, Be Bomster ^ er 8 
van den Aemstel (The Glory of the Aemstel), and of various tc ^ g ’ 
miscellaneous writings; Tesselschade (1594-1649) wrote 
some lyrics which still place her at the head of the female 
poets of Holland, and she translated the great poem of Tasso 
They were women of universal accomplishment, graceful 
manners, and singular beauty, and their company attracted 
to the house of Eoemer Yisscher all the most gifted 
youths of the time, several of whom were suitors, but in 
vain, for the hand of Anna or of Tesselschade 

Of this Amsterdam school, the first to emerge into public Hooft. 
notice was Pieter Cornelissen Hooft (1581-1647). He 
belonged to a patrician family, and became a member at a 
very early age of the chamber of the Eglantine. When he 
was only eighteen he produced, before this body, Ms tragedy 
of Achilles and Polyxena (1598), which displayed a pre- 
cocious ease m the use of rhetorical artifices of style. Hi* 
intellectual character, however, was formed by a journey 
into Italy which he took in 1598, where he steeped himself 
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for three years in tlie best Italian literature, both prose 
and verse, He returned to Holland m 1601, with, his head 
full of schemes for the cieation of a Hutch school of belles 
lettres, In 1 605 he produced his pastoral diama of Gramda , 
m which he proved himself a pupil of Guarini, During 
the remainder of 3ns life he dedicated himself chiefly to 
history and tragedy. In the latter field he produced Baeto 
and Geraadvan Velsen } m history he published in 1626 
his Life of Henry the Great , while front 1628 to 1642 he 
was engaged upon his master- work, the History of Holland . 
Hooft desired to be a severe purist in style, and to a great 
extent he succeeded, but, like most of the writers of his 
age, he permitted himself too many Latmisms In his 
poetry, especially m the lyrical and pastoral verse of his 
youth, he is full of Italian reminiscences both of style and 
matter ; m his noble prose work he has set himself to be a 
disciple of Tacitus. Mr Motley has spoken of Hooft as 
one of the greatest historians, not merely of Holland, but 
of Europe His influence in purifying the language of his 
country, and in enlarging its sphere of experience, can 
hardly be overrated 

BrederOo. Very different from the long and prosperous career of 
Hooft was the brief, painful life of the greatest comic 
dramatistthat Holland has produced. Qeibt and Adriaanssen 
Brederoo (1585-1618) was the son of an Amsterdam shoe- 
maker, He knew no Latin ; he had no taste for humanism , 
he was a simple growth of the rich humour of the people. 
His life was embittered by a hopeless love for Tesselschade, 
to whom he dedicated his dramas, and whose beauty he 
celebrated m a whole cycle of love songs. His ideas on 
the subject of drama were at first a mere development of 
the mediaeval u Abelespelen.” He commenced by dramatiz* 
mg the romance of Roderick mid Alphonsus, m 1611, and 
Griane in 161 2, but in the latter year he struck out a new 
and more characteristic path m his Fm ce of the Cow . From 
this time until his death he continued to pour out comedies, 
farces, and romantic dramas, in all of which he displayed 
a coarse, rough genius not unlike that of Ben Jonson, whose 
immediate contemporary he was. His last and best piece 
was Jerohino , the Spanish Biabanter , a satire upon the 
exiles from the south who filled the halls of the Amsterdam 
chambers of rhetoiic with their pompous speeches and pre- 
posterous Burgundian phraseology Biederoo was closely 
allied m genius to the dramatists of the Shakespearian age, 
but he founded no school, and stands almost as a solitary 
figure in the literature of Holland 

Coster The only individual at all clearly connected with Brederoo 
m talent was Dr Samuel Coster, whose dates of birth and 
death are unknown. He is chiefly remembered for having 
been the first to take advantage of the growing dissension 
in the body of the old chamber of the Eglantine to form a 
new institution. In 1617 Coster founded what he called 
the u First Dutch Academy/’ This was in fact a theatre, 
where, for the first time, dramas could be publicly acted 
under the patronage of no chamber of rhetoric. Coster 
himself had come before the world m 1612 with his farce 
of Tmms the Boor, and he continued this order of compost- 
* tdon m direct emulation of Brederbo, but with less talent. 
In 1615 he began a series of u blood-anA-thunder” tragedies 
with his horrible Itijs, and he continued this coarse style 
of tragic writing for several years. He survived at least 
until after 1648 as a supreme authority in Amsterdam 
upon all dramatic matters. 

Rondel The greatest of all Dutch writers, Joost van der Vondel 
(1587-1679), was bom at Cologne on the 17th of November 
1587. In 1612 he brought out his first work, Set Pascha, 
a tragedy or tragi-comedy on the exodus of the children of 
Israel, written, like all his succeeding dramas, on the recog- 
nized Dutch plan, in alexandrines, in five acts, and with 
dhwsal interludes between the acts. There is comparatively 


little promise in Bet Pascha , It was much inferior drama- 
tically to the plays just being produced by Bredeibo, and 
metucallyto the clear and eloquent tiagedies and pastorals 
of Hooft ; but it secured the young poet a position inferior 
only to theirs. Yet for a number of years he made no 
attempt to emphasize the impression he had pioduced on 
the public, but contented himself during the years that are 
the most fertile in a poet’s life with translating and imitat- 
ing portions of Du Bartas’s popular epic. The short and 
brilliant life of Brederbo, his immediate contemporary and 
greatest rival, burned itself out m a succession of dramatic 
victories, and it was not until two years after the death of 
that great poet that Vondel appeared before the public with 
a second tragedy, the Jerusalem laid Desolate. Fiveyeais 
later, m 1625, he published what seemed an innocent study 
from the antique, his tragedy of Palamedes , or Murdei ed 
Innocence All Amsterdam discovered, with smothered 
delight, that under the name of the heio was thinly con- 
cealed the figure of Barneveldt, whose execution m 1618 
had been a triumph of the hated Calvinists, Thus, at the 
age of forty-one, the obscure Vondel became m a week the 
most famous writer in Holland. For the next twelve years, 
and till the accession of Prince Fiedeiick Hendrick, Vondel 
had to maintain a hand-to-hand combat with the “ Saints 
of Dort ” This was the peiiod of liia most resolute and 
stinging satires ; Cats took up the cudgels on behalf of tho 
counter -Remonstrants, and there raged a war of pamphlets 
in verse. A purely fortuitous circumstance led to tho next 
great triumph in Venders slowly developing career. The 
Dutch Academy, founded in 1617 almost wholly as a 
dramatic guild, had become so inadequately provided with 
stage accommodation that in 1638, having coalesced with 
the two chambers of the u Eglantine ” and the <c White 
Lavender,” it ventured on the erection of a large public 
theatre, the first m Amsterdam. Vondel, as the greatest 
poet of the day, was invited to write a piece for the first 
night; on the 3d of January 1638 the theatre was opened 
with the performance of a new tragedy out of early Dutch 
history, the famous Gysbreght van Aemstel The next ten 
years were rich in dramatic work from Vondel’s hand , ho 
supplied the theatre with heroic Scriptural pieces, of which 
the general reader will obtain the best idea if we point to 
the Athalie of Bacine In 1654, having already attained 
an age at which poetical production is usually discontinued 
by the most energetic of poets, he brought out the most 
exalted and sublime of all his works, the tragedy of Lucifer. 

Very late m life, through no fault of his own, financial 
ruin fell on the aged poet, and from 1658 to 1668— that 
is, from his seventieth to his eightieth year— this venerabio 
and illustrious person, the mam literary glory of Holland 
through her whole history, was forced to earn his biead as 
a common clerk m a bank, miserably paid, and accused of 
wasting his masters’ time by the writing of veisos. The 
city released him at last from this wretched bondage by a 
pension, and the wonderful old man went on writing odes 
and tragedies almost to his ninetieth year. He died at last 
m 1679, of no disease-, having outlived all his contempo- 
raries and almost all his friends, but calm, sane, and good- 
humoured to the last, serenely conscious of the legacy ho 
left to a not too grateful country. Vondel is the typical 
example of Dutch intelligence and imagination at their 
highest development Not merely is he to Holland all that 
Camoens is to Portugal and Michiewicz to Poland, but ho 
stands on a level with these men m the positive value of 
his writings. 

Lyrical art was represented on its more spontaneous side Starter, 
by the songs and ballads of Jan Janssen Starter (b, 1594), 
an Englishman by birth, who was brought to Amsterdam 
in his thirteenth year. Very early in life he was made a 
member of the “ Eglantine,” and he worked beside 
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Brederoo for two yeais, but m 1614 lie wandered away 
to Leeuwaulen, m Fnesland, wliero lie founded a literary 
guild, and brought out, m 1618, bis tragi-comedies of 
Timbre de Car done and Daraida, But his great contri- 
bution to literature was his exquisite collection of lyncs, 
entitled the Friesche Lusthof , or Frisian Pleasance. He 
returned to Amsterdam, but after 1625 we hear no more 
of him, and he is believed to have died as a soldier m 
Germany. The songs of Starter aie m close relation to 
the lyrics of the English Elizabethans, and have the same 
exquisite simplicity and audacity of style 
While the genius of Holland clusteied around the circle 
of Amsterdam, a school of scaicely less brilliance arose ra 
Middelbuig, the capital of Zealand The ruling spmt of 

Cats. this school was the famous Jakob Cats (1577-1660). In 
this voluminous writer, to whom modern criticism almost 
denies the name of poet, the genuine Dutch habit of 
thought, the utilitarian and didactic spmt which we have 
already observed m Houwaertand m Boendale, reached its 
zenith of fluency and popularity. Cats was a man of large 
property and high position m the state, and his ideas never 
rose above the horizon of wealth and easy domestic satis- 
faction. Between 1609 and 1621, that is, during early 
middle life, he produced the most important of his writings, 
his pastoial of Galathea , and his didactic poems, the 
Maechdenphcht and the Shine - en Mmne-Beelden, In 
1624 he removed from Middelburg to Dort, where he soon 
after published his tedious ethical work called Houwehck , 
or Marriage , and this was followed from time to time by 
one aftei another of his monotonous moral pieces. Cats is 
an exceedingly dull and prosaic writer, whose alexandrines 
roll smoothly on without any power of riveting the attention 
or delighting the fancy. Yet hts popularity with the 
middle classes m Holland has always been immense, and 
his influence extremely hurtful to the growth of all branches 
of literary art. Among the disciples’ of Cats, Jakob 
Westerbaen (15994670) was the most successful. The 
Jesuit Adriaen Pouters (1606-1675) closely followed Cats 
m his remarkable Masquer of the World A poet of 
Amsterdam, Jan Hermansz Krul, preferred to follow the 
southern fashion, and wrote didactic pieces in the Catsian 
manner. 

Huy- A poet of dignified imagination and versatile form was 

gens. Sir Constantijn Huygens (15964687), the diplomatist. 
Though born and educated at the Hague, he threw in his 
lot with the great school of Amsterdam, and became the 
intimate friend and companion of Yondel, Hooffc, and the 
daughters of Roemer Visscker. His famous poem in 
praise of the Hague, Batava Tempt , appeared in 1621, and 
was, from a technical point of view, the most accomplished 
and elegant poem till that time produced in Holland. His 
collected poems, Oiiorum Libn Sex, were printed in 1625. 
Oogentroost, or Eye Consolation, was the fantastic title of 
a remarkable poem dedicated in 1647 to his blind friend, 
Lucretia van Trello. He printed m 1654 a topographical 
piece describing his own mansion, Hofwijck Huygens 
repiesents the direction m which it would have been desir- 
able that Dutch literature, [now completely founded by 
Hooft and Yondel, should forthwith proceed, while Cats 
represents the tame and mundane spirit which was actually 
adopted by the nation. Huygens had little of the sweet- 
ness of Hooft or of the sublimity of Yondel, but his genius 
was eminently bright and vivacious, and he wa3 a con- 
summate artist in metrical form. The Dutch language has 
never proved so light and supple in any hands m in his, 
and he attempted no class of writing, whether in prose or 
verse, that he did not adorn by his delicate taste and sound 
judgment A blind admiration for our own John Donne, 
whose poems he translated, was the greatest fault of 
Huygens, who, in spite of his conceits, remains one of the 
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most pleasing of Dutch wi iters. In addition to all this ho 
comes down to us with the personal recommendation of 
having been “one of the most lovable men that ever lived ” 

Three Dutchmen of J the 17th century distinguished 
themselves very prominently in the movement of learning 
and philosophic thought, but the illustrious names of Hugo 
Grotius (15834645) and of Baruch Spinoza (1632-1677) 
can scarcely be said to belong to Dutch literatm e Balthasai Bekker 
Bekker (1634-1698), on the contrary, a Reformed preacher 
of Amsterdam, was a disciple of Descartes, who deserves to 
be remembeied as the greatest philosophical uriter who 
has used the Dutch language His masterpiece, Betoverde 
Wei eld, or the World Bewitched, appeared m 1691-1693 
Bekker is popularly remembered most honourably by his 
determined attacks upon the system of a penal code for 
witchcraft. 

From 1600 to 1650 was the blossoming time m Dutch 
literature During this period the names of greatest genius 
were first made known to the public, and the vigour and 
grace of literary expression reached their highest develop- 
ment It happened, however, that three men of paiticularly 
commanding talent survived to an extreme old age, and 
under the shadow of Yondel, Cats, and Huygens there 
sprang up a new generation winch sustained the great 
tradition until about 1680, when the final decline set in 
Jan Yos (d. 1667) gained one illustrious success with his y os , 
tragedy of Aaron and Titus in 1641, and lost still more in 
the same year by his obscene farce of Oene. His second 
tragedy of Medea , in 1665, and his collected poems in 
1662, supported his position as the foremost pupil of 
Yondel Geeraerdt Brandt (1626-1685) deserves remem- Brandt, 
brance less as a tragic dramatist than as a consummate 
biographer, whose lives of Vondel and of De Ruyter are 
among the masterpieces of Dutch prose Johan Antomdes Goes 
van der Goes (16474684) followed Yos as a skilful 
imitator of YondeFs tragical manner His Chinese trage- 
dies, Trazil (1665) and Zungchm (1666), scarcely gave 
promise of the brilliant force and fancy of his Ijstroom , a 
poem m praise of Amsterdam, 1671. He died suddenly, 
m early life, leaving unfinished an epic poem on the life 
of St Paul. Reyer Anslo (16264669) marks the decline Ando 
of taste and vigour , lus once famous descriptive epic, The 
Plague at Naples, is singularly tame and rococo m style. 
Joachim Oudaen (1628-1692) wrote in his youth twooudaen. 
promising tragedies, Johanna Gray (1648) and Konradyn 
(1649) The Amsterdam section of the school of Cats 
produced Jeremias de Decker (1609-1646) and Joannes 
Vollenkove (16314708), voluminous writers of didactic 
verse The engraver Jan Luiken (1649-1708) published Liuken. 
in 1671 a very remarkable volume of poems In lyrical 
poetry Starter had a single disciple, Daniel Jonctijs (1600— 

1652), who published a volume of love songs m 1639 under 
the affected and untranslatable title of Roosdijns oochjens 
ontleed. None of these poets, except msome slight degree 
Luiken, set before themselves any more ambitious task than 
to repeat with skill the effects of their predecessors. 

Meanwhile the romantic and voluminous romances of the 
French school of Scuddry and Honord d’Uifd had invaded 
Holland and become fashionable. Johan van Heemskerk Heems- 
(1597-1656), a councillor of the Hague, set himself tokerk. 
reproduce this product in native form, and published in 
1637 his Batavian Arcadia, the fiist original Dutch 
romance, ill which a party of romantic youths journey from 
the Hague to Katwijk, and undergo all sorts of romantic 
adventures. This book was excessively popular, and was 
imitated by Hendrik Zoeteboom in his Zaanlandsche 
Arcadia (1658), and by Lambertus Bos in his Bordtsche 
Arcadia (1662). A far more spirited and original romance 
is the Mirandor of Nikolaes Heinsius, the younger (b. Hemsins 
1655), a book which resembles Gil Bias , and precedes it 
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by forty years It was written when the author was only 
twenty years of age, and gave promise of very great talent 
m the future, but unfortunately Heinsius committed a 
murder only two years afterwards, and, escaping to Pans, 
was never heard of again. 

Gallican The drama fell into Gallicized hands at the death of 
dra- Vondel and his immediate disciples. Lodewijck Meijer 
matists t rans i a ted Corneille, and brought out his plays on the stage 
at Amsterdam, where he was manager of the national 
theatre or Schouwburg after Jan Vos In connexion with 
Andries Pels, author of the tragedy of Didoes Deaths Meijer 
constructed a dramatic club, entitled “ ISTil Volentibus 
Arduum,” the great object of which was to inflict the French 
taste upon the public Pels furthermore came forward as 
the censor of letters and satirist of barbarism in Horace's 
Art of Poetry expounded, in 1677, and m his Use and 
Misuse of the Stage , m 1681. Willem van Focquenbroch 
(1640-1679) was the most voluminous comic writer of this 
period The close of the century saw the rise of two 
thoroughly Galilean dramatists, Johan van Paffenrode and 
Pieter Bernagie, who may not unfairly be compared respec- 
tively to our own Farquhar and Shadwell Thomas 
Asselyn (1630-1695) was a writer of more considerable 
talent and more homely instincts He attempted to resist 
the dictatorship of Pels, and to follow the national tradition 
of Brederoo He is the creator of the characteristic Dutch 
type, the comic lover, Jau Klaaszen, whom he presented on 
the stage m a senes of ridiculous situations Abraham 
Alewijn, author of Jan Los (1721), possessed a coarse vein 
of dramatic humour , he lived m Java, and his plays were 
produced in -Batavia. Finally Pieter Langendijk claims 
notice among the dramatists of this period, although he 
lived from 1683 to 1756, and properly belongs to the next 
century. With him the tradition of native comedy expired 
Decline The Augustan period of poetry m Holland was even 
ofpoetry. more blank and dull than m the other countries of Northern 
Europe. Of the names preserved m the history of litera- 
ture there are but very few that call for repetition here 
Arnold Hoogvliet (1687-1763) wrote a passable poem m 
honour of the town of Ylaardmgen, and a terrible Biblical 
epic, in the manner of Blackznore, on the history of Abraham 
Hubert Cornelissen Foot (1689-1733) showed an unusual 
love of nature and freshness of observation m his descriptive 
pieces. Sybrand Feitama (1694-1758), who translated 
Voltaire’s Hennade , and wrote much dreary verse of the 
same class himself, is less worthy of notice than Dirk Smifcs 
(1702-1752), the mild and elegiac singer of Rotterdam 
Tragic drama was more or less capably represented by 
Lucretia Wilhelmraa van Merken (1722-1789), wife of 
the very dreary dramatist Nicholaas Simon van Winter 
(1718-1795). 

Van In the midst of this complete dissolution of poetical style, 
a writer arose who revived an interest m literature, and 
gave to Dutch prose the classical grace of the 18th century 
Justus van Effen (1684-1735) was born at Utrecht, fell 
into poverty early m life, and was thrown very much among 
the company of French 4migr4s, m connexion with whom 
he began literary life in 1713 by editing a French journal. 
Corning to London just when the Tatler and Spectator were 
in their first vogue, Van Effen studied Addison deeply, 
translated Swift and Defoe into French, and finally deter- 
mined to transfer the beauties of English prose into his 
native language. It was not, however, until 1731, after 
having wasted the greater part of his life in writing French, 
that he began to publish his Ilollandsche Spectator , which 
his death in 1735 soon brought to a close Still, what he 
composed during the last four years of his life, in all its 
freshness, manliness, and versatility, constitutes the most 
valuable legacy to Dutch literature that the middle of the 
18th centuiy left behind it 


The supremacy of the poetical clubs in every town pro- 
duced a very weakening and Della-Cruscan effect upon 
literature, from which the first revolt was made by tlie 
famous brothers Van Haren, so honourably known as diplo- The 
matists m the histoiy of the Netherlands Willem van toothers 
Haren (1710-1768) wrote verses from his earliest youth, 
while Onno Zwier van Haien (1713-1779), strangely 
enough, did not begin to do so until he had passed middle 
life They were friends of Voltaire, and they were both 
ambitious of success m epic writing, as understood in France 
at that period Willem published in 1741 his Gevalkn 
van Fnsoj an historical epos, and a long series of odes and 
solemn lyrical pieces. Onno, m a somewhat lighter stiam, 
wrote Piet and Agnietje , or Pandora's Box, and along scries 
of tragedies m the manner of Voltane The Baroness Baroness 
Juliana Cornelia de Lannoy (1738-1782) was a writer of de 
considerable talent, also of the school of Voltaire; her Lannoy ‘ 
poems were highly esteemed by Bilderdijk, and she has a 
neatness of touch and clearness of penetration that give 
vivacity to her studies of social life. Jakohus Bellamy Bellamy 
(1757-1786) was the son of a Swiss baker at Flushing, 
his pompous odes stiuck the final note of the false taste 
and Gallic pedantry that had deformed Dutch literature 
now for a century, and were for a short time excessively 
admired 

The year 1777 has been mentioned as the turning-point The 
in the history of letters in the Netherlands. It was m that 
year that Betjen Wolff (1738-1804), a widow lady m 
Amsterdam, persuaded her friend Aagjen Deken (1741— r> e kken. 
1804), a poor but extremely intelligent governess, to throw 
up her situation and live with her For nearly thnty years 

these women continued together, writing in combination, 
and when the elder friend died on the 5th of November 
1 804, her companion survived her only nine days Madame 
Wolff had appeared as a poetess so early as 1762, and again 
m 1769 and 1772, but her talent inverse was by no means 
very remarkable But when the friends, m the third year 
of their association, published their Letters on Livers 
Subjects , it was plainly seen that m prose their talent was 
very remarkable indeed Since the appearance of Hemsius’s 
Mvrandor more than a century had passed without any fresh 
start m novel-writing being made in Holland, In 1782 
the ladies Wolff and Deken, inspired partly by contemporary 
English writers, and partly by Goethe, published their first 
novel, Sara Burgerhari In spite of the close and obvious 
following of Kicliardson, this was a masterly production, 
and it was enthusiastically leceived. Another novel, Willem 
Leevend , followed m 1785, and Cornelia Wildschut m 1792. 

The ladies were residing m France at the breaking-out of 
the Devolution, and they escaped the guillotine with diffi- 
culty After this they wrote no more, having secured for 
themselves by their three unrivalled romances a place 
among the foremost writers of their country. 

The last years of the 18th century were marked in 
Holland by a general revival of intellectual force. The 
romantic movement in Germany made itself deeply felt in 
all branches of Dutch literature, and German lyricism took 
the place hitherto held by French classicism Pieter 
Nieuwland (1764-1794) was a feeble foreiunner of the Nicuwlancl 
revival, but his short life and indifferent powers gave him 
no chance of directing the transition that he saw to be 
inevitable The real precursor and creator of a new epoch 
m letters was the famous Willem Bilderdijk (1756-1831). Bilderdijk 
This remarkable man, whose force of character was even 
greater than his genius, impressed his personality on lus 
generation so indelibly that to think of a Dutchman of the 
beginning of the present century is to think of Bilderdijk. 

He was born at Amsterdam on the 7th of September 1756, 
and through an accident m early childhood was obliged to 
rest almost constantly, thus attaining habits of long and 
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concentiated study His parents weie zealous m the cause 
of the house of Change, and the youth grew up violently 
monarchical and Calvinistic, as Da Costa says, “anti- 
i evolutionary, anti-Bameveldtian, anti Loevestenush, anti 
liberal ” In poetry his taste was strictly national and 
didactic , he began as a disciple of Cats, nor could he to 
the end of his life tolerate what he called “the puerilities 
of Shakespeare.” His early love-songs, collected in 1781 
and 1785, gave little promise of talent, but in his epic of 
Elias m 1786, he showed himself superior to all the Dutch 
poets since Huyghens m mastery of form For twenty 
years he lived a busy, eventful life, writing great quantities 
of verse, and then commenced his most productive period 
with his didactic poem of The Disease of the Learned , m 
1807, m 1808 he imitated Pope’s Essay on Man , and 
published Elons V, and m 1809 commenced the work 
which he designed to be his mastei piece, the epic of De 
Ondei gang dev eerste Wei eld (The Destruction of the Fust 
World), which he nevei finished, and which appealed as a 
fiagment m 1820. His long and fretful life ceased on the 
18th of December 1831. To the foreign student Bilderdijk 
is a singularly uninviting and unpleasmg figure He unites 
m himself all the unlovely and piovmcial features which 
deform the worst of his countiymen. He was violent, 
ignorant, and dull ; his view of aifc was confined to its de- 
clamatory and least beautiful side, and perhaps no writer 
of equal talent has shown so complete an absence of taste 
and tact Ten Bunk has summed up the character of 
Bilderdijk’s writings in an excellent passage — “As an 
artist,” he says, “he can perhaps be best descubed m short 
as the cleveiest veisemaker of the 18th century His 
admirable erudition, his power over language, mme extended 
and more colossal than that of any of lus piedecessois, 
enabled him to write pithy and thoroughly onguial verses, 
although the general tone of his thought and expression 
never rose above the ceremonious, stagy, and theatrical 
character of the 18th century.” But m spite of his out- 
rageous faults, and partly because these faults were the 
exaggeration of a marked national tailing, Bilderdijk has 
enjoyed almost to the present day an unbroken and un- 
bounded popularity m Holland Fortunately, however, 
within the last few years a soundei spirit has arisen m criti- 
cism, and the prestige of Bilderdijk is no longer preserved 
so religiously 

Bilderdtjk’s scorn for the diamas of Shakespeare was 
almost rivalled by that he felt for the new German poetry 
Notwithstanding Ins opposition, however, the lomantic 
fervour found its way into Holland, and first of all m the 
persons of Hieronymus van Alphen (1746-1803) and 
Reter Leonard van de Kastiele (1748-1810), who amused 
themselves by composing funeral poems ot the school of 
Gessner and Blair Van Alphen at one time was extolled 
as a writer of verses for childien, hut neither in this nor 
m the elegiac line did he possess nearly so much talent as 
70ith. Rhijnvis Feith (1753-1824), burgomaster of Zwolle, the 
very type of a prosperous and sentimental Dutchman In 
his Julia (1783), a prose romance, Feith proved himself as 
completely the disciple of Goethe in Werther as Wolff and 
Deken had been of Richardson m their Sam Bmgerhart . 
In Johannes Kmker (1764-1845) a comic poet arose who, 
at the instigation of Bilderdijk, dedicated himself to the 
ridicule of Feith’s sentimentalities. The same office was 
pei formed with more dignity and less vivacity by Baron 
W E. van Perponcher (1741-1819), but Feith continued 
to hold the popular ear, and achieved an immense success 
with his poem The Grave , m 1792. He then produced 
tragedies for a while, and m 1803 published Antiquity , a 
didactic epic. But his popularity waned before his death, 
and he was troubled by the mirth of such witty scoffers as 
Arend Fokke Simons (1755-1812), the disciple of Klop- 
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stock, and as P. de Wacker van Zon (1758-1818), who, m 
a series of very readable novels issued under the pseudonym 
of Biuno Daalberg, sharply ridiculed the sentimental and 
funeieal school 

Under the Batavian republic an historian of great genius Van der 
arose m the person of Johannes Henncus van der Palm Palm 
(1763-1840), whose bulliant and patriotic Gedenhsclinfl 
van N eda lands Herstelhng (1816) has somewhat obscured 
his great fame as a politician and an Orientalist The work 
commenced by Van der Palm in prose was continued in 
verse by Cornells Loots (1765-1834) and Jan Frederik Loots 
Helmers (17 67-1 813) Loots, in his Batavians of the Time 
ofCcescu (1805), read his countrymen a lesson m patriotism, 
which Helmeis far exceeded m originality and force by his Helmers 
Dutch Nation m 1812 Neither of these poets, however, 
hid sufficient art to render their pieces classical, or, indeed, 
enough to protect them duiing their lifetime from the 
sneers of Bilderdijk, Other political writers, whose lyrical 
energies were stimulated by the struggle with France, were 
Maurits Cornells van Hall (1768-1858), Samuel Iperuszoon 
Wiselius (1769-1845), and Jan ten Bunk (1771-1839), the 
second of whom immortalized himself and won the favour 
of Bilderdijk by ridiculing the pretensions of such frivolous 
tragedians as Shakespeare and Schiller 

The healthy and national spirit in which the ladies Wolff 
and Deken had written was adopted with great spirit by a 
novelist m the next generation, Adnaan Loosjes (1761- Loosjes 
1818), a bookseller at Haarlem His romantic stories of 
mediaeval life, especially his Chailotte van Bourbon , are 
cunously like shadows cast forward by the Waverley 
Noveh, but he has little of Sir Walter Scott’s historical 
ti utli of vision. His production was incessant and his 
populanty gieafc for many years, but he was conscious all 
tlnough that he was at best but a disciple of the authoresses 
of Sam Bmgerhart Another disciple whose name should 
not he passed over is Maria Jacoba de Neufville (1775- 
1856), author of Little Duties , an excellent story somewhat 
in the manner of Mrs Opie 

A remaikable poet whose romantic genius strove to com- Tokens, 
bine the power of Bilderdijk with the sweetness of Feith 
is Hendrik Tollens (1780-1856), whose verses have shown 
more vitality than those of most of his contemporaries. He 
struck out the admirable notion of celebrating the great 
deeds of Dutch history in a series of lyrical romances, many 
of which possess a lasting charm. Besides his folk-songs 
and popular ballads, he succeeded in a long descriptive 
poem, A Wmtei in Nova Zembla } 1819 He lacks the full 
accomplishment of a literary artist, but his inspiration was 
natural and abundant, and he thoroughly deserved the 
popularity with winch his patriotic ballads were rewarded. 

Willem Messchert (1790-1844), a friend and follower of Mes- 
Tollens, pushed the domestic and familiar tone of the latter scliert. 
to a still further point, especially m his genre poem of the 
Golden Wedding , 1825, Both these writers were natives 
and residents of Rotterdam, which also claims the honour 
of being the birthplace of Adrianus Bogaers (1795-1870), Bogaers, 
the most considerable poetical figure of the time Without 
the force and profusion of Bilderdijk, Bogaeis has more 
truth to nature, more sweetness of imagination, and a more 
genuine gift of poetry than that clamorous writer, and is 
slowly taking a higher position in Dutch literature as 
Bilderdijk conies to take a lower one. Bogaers printed Ms 
famous poem Jochebecl in 1835, but it had then been in 
existence more than thirteen years, so that it belongs to the 
second period of imaginative revival in Europe, and con- 
nects the name of Lts author with those of Byron and 
Heme Still more beautiful was Ms Voyage of LLeemhrk 
to Gibraltar (1836), m which he rose to the highest level 
of his genius. In 1846 he privately printed Ms Romances 
and Ballads, Bogaers had a great objection to publicity, 
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and Ms reputation was long delayed by tlie seciecy with 
which he circulated his writings among a few intimate 
fnends. A poet of consideiable talent, whose powers were 
awakened by personal mteicourse with Bogaers and Tollens, 
Staring was Antoni Chustiaan Wmand Staling (1767-1840), who 
first at the age of fifty-three came before the world with 
a volume of Poems, but who continued to write till past Ins 
seventieth year. His amorous and humorous lyrics lecall 
the best period of Dutch song, and are worthy to be named 
beside those of Starter and Von del 
Since 1830 Holland has taken a more prominent position 
m Euiopean thought than she could claim since the end of 
the 17th centuiy, In scientific and religious liteiature her 
men of letters have shown themselves cognizant of the 
newest shades of opinion, and have freely ventilated their 
ideas The language has lesisted the pressute of German 
from the outside, and from within lias bioken through its 
long stagnation and enriched itself, as a medium for liteiaiy 
expression, with a multitude of fresh and colloquial foims 
At the same time, no veiy gieat genius has arisen in 
Holland in any branch of literatuie, and all that a foreign 
critic can do m such space as is here at his command is to 
Recent chronicle the names of a few of the most prominent writers 
-writers of the past and present generations. The vast labours of 
Jakobus van Lennep (1802-68) consist of innumerable 
translations, historical novels, and national lomances, winch 
have gained for him the title of the leader of the Dutch 
romantic school Reinier Cornells Bakhuizen van den 
Brink (1810-65) was the chief critic of the romantic 
movement, and Everhard Johannes Potgiefcer (1808-75) 
its mystical philosopher and esoteric lyrical poet The 
genius and influence of Potgieter were very considerable, 


but they weie exceeded by the gifts of Nicolaes Beets, 
author of the famous Camera Obscura (1836), a master- 
piece of humour and character J ohannes Pieter Hasebroek, 
who has been called the Dutch Chailos Lamb, wiote m 
1840 an admnable collection of essays entitled Truth and 
Di earns A poet of unusual power and piomise was lost 
in the eaily death of Pieter Augustus de Genestct (1830— 

1861) Criticism has been tepiesentedby W. J. A Jonck- 
bloet, C Busken Huet, and Jan ten Brink With Isaac do 
Costa (1798-1860), W J van Zeggelen, and J J. L, Ten 
Kate, the domestic tendency of Cats and Bilderdijk has 
overpowered the influence of lomanticism. An independent 
writer of great powei and cliaim both in prose and veise is O 
Vosmaer, author of a life of Rembrandt, and of a translation 
of the Iliad into Dutch liexameteis E, Douwes Deklccr, 
m Ins novel of Max Havelaar , and Marcellus Emants, m 
his poem of Lilith , have displayed talents of a very model n 
and cosmopolitan order, but it yet remains to be seen 
whetliei they have sufficient power to sustain their piomise. 

Flemish literature has again come into being since Lhe Revival 
independence of Belgium, and has produced two writers of of 
very remarkable talent, the popular poet Kaiel Ledcganck F j emsl1 
(1805-47), and the still moie popular novelist Hendrik 
Conscience But the general use of the French language, 
although Flemish exercises are en com aged by the Govern- 
ment, has pi evented any considerable cultivation of Flemish 
by modem writers of ambition 

Authorities — Dr W J A Jonckbloet, Geschicdcms dor Nedn - 
landsche Lettcrhmdc, 2d oil , 1873, Dr t T, ten Brink, Klemc 
Geschicdenis der Neder Imdsclm Letter m, Haarlem, 1877, Di J 
van Yloten, tickets van de Geschiedems der JLeilcrlamkclm Letlercn, 

1879 (E W G ) 


HOLLAND, or Holland and West Friesland, was the 
second province of the republic of the United Netherlands, 
and consisted of the old countship of Holland, with the 
addition of the lordship of Voorne. In. 1801, after the 
erection of the Batavian republic, very nearly the same area 
was included in the “department” of Holland, but when 
m June 1806 Holland became the name of the new king- 
dom, it ceased to be applied to any of the administrative 
divisions On the establishment of the kingdom of the 
Netherlands in 1814 the province of Holland was restored, 
with its ancient limits only slightly modified. A few 
further alterations were made in 1815, 1819, and 1820 
It was the only province that had two governors, one for 
the north and another for the south, and the provincial 
states met alternately at the Hague and at Haarlem. In j 
1840 this bipartite arrangement was carried to its logical 
conclusion by the erection of two distinct provinces called 
respectively North and South Holland 
1 North Holl a.nd (. Koordholland ), the f omth pi ovince 
of the kingdom of the Netherlands, lies between the 
German Ocean and the Zuycler Zee, and on the land side is 
bounded by the provinces of South Holland and Utrecht. 
The area — which in 1855 was increased by the commune 
of Haarlemmermeer, and m 1864 was diminished by the 
larger part of Leimuiden-— • is estimated at 744,554 acres, ex- 
clusive of the newly won lands of the Y. The amount of 
available ground lias been augmented by the draining not 
only of the Haarlemmermeer but also of more than a score 
of lesser lakes In 1840 the population was returned at 
443,334, in 1850 at 477,079, m 1860 at 521,125, and in 
1875 at 620,890. In 1870, when the total was 577,436, 
there were 382,607 Protestants, 157,971 Roman Catholics, 
2723 Old Catholics, and 32,953 Jews, Amsterdam is the 
largest city, with a population m 1876 of 296,200 , and 
next in order as communes follow Haailem, 34.797, Helder, 


22,030; Haarlemmermeer, 13,171, Zaandam, 12,772; Alk- 
maar, 12,245, Nieuweramstel, 11,502, lloorn, 97G3 ; 
Hilversum, 7805 , Texel, 6383 , Enkliuizeu, 5560, and 
Edam, 5361 There are besides 36 communes with more 
than 2000 inhabitants. 

2. South Holland (Zuidholland) is the thud province 
of the kingdom of the Netherlands. On the W. it is 
bounded by the German Ocean, on the N, by North 
Holland, on the E by Utrecht and Guelderland, on the 
S E by North Brabant, and on the S. by Zealand. The 
aiea is estimated at 823,851 acres. In 1850 tlie popula- 
tion was returned at 564,000, in 1860 at 617,699, and 
m 1876 at 748,162. In 1870, when the total was 688,254, 
there weie 508,132 Protestants, 166,219 Roman Catholics, 
and 12,152 Jews. The largest city is Rotterdam, with a 
population in 1876 of 136,230, and next m older as com- 
munes follow the Hague, 104,095 , Leyden, 41,298, Dorfc, 
26,576, Delft, 24,511, Schiedam, 21,880, Gouda, 17,070, 
Kralingen, 10,313; D elf shaven, 10,042; and Gormchem, 
9301. There aie besides 74 communes with more than 
2000 inhabitants. 

HOLLAND, Sir Henry (1788-1873), physician and 
author, was born at Knutsford, Cheshire, on the 27th 
October 1788 He could claim relationship to throe porsons 
who have attained eminence m careers entirely different 
both from one another and from his own : his maternal 
grandmother was the sister of Josiah Wedgwood, whose 
grandson was Charles Darwm , and his paternal aunt was 
the mother of Mrs GaskelL After spending some years at 
a private school at Knutsford, he was sent to a school at 
Newcastle-on-Tyne, whence after four years he was trans- 
ferred to Dr Estlin’s school near Bristol There he at once 
took the position of head boy, in succession to John Cam 
Hobhouse, afterwards Lord Broughton, an honour which 
required to be maintained by physical prowess. On leaving 
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school he became articled clerk to a mercantile firm m 
Liverpool, but, as the privilege was reserved to him of pass- 
mg two sessions at Glasgow university, he at the close of 
Jbis second session sought relief from Ins articles, and m 
1806 began the study of medicine m the umveisity of 
Edinburgh, wheie he graduated m 1811 After several 
years spent m foreign travel, he began practice m 1810 as 
a physician m London, — according to his own statement, 
<c with a fair augmy of success speedily and completely 
fulfilled ” This “ success,” he acids, “ was materially aided 
hy visits for four successive years to Spa, at the close of 
that which is called the London season ” It must also, 
however, be m a gieat clegiee attributed to his happy tem- 
per ament and his gifts as a conversationalist — qualities the 
influence of which, m the majority of cases belonging to 
hLs class of piactice, is often of moie importance than 
direct medical treatment In 1816 he was elected a fellow 
of the Eoyal Society, and m 1828 a fellow of the Eoyal 
College of Physicians He became physician m ordinary 
to Prince Albert m 1840, and was appointed m 1852 
physician m ordinary to the Queen In Apul 1853 he 
was created a baronet. He was also a D,0 L of Oxfoul 
and a member of the principal learned societies of Europe 
He was twice married, Jus second wife being a daughter 
of Sydney Smith, a lady of considerable literal y talent, who 
published a biography of her father. Sir Henry Holland 
at an early period of his practice resolved to devote to 
Ins professional duties no more of his time than was 
necessary to secure an income of £5000 a-year, and also 
to spend two months of every year solely m foreign travel. 
By the former resolution he seemed leisure foi a wide 
acquaintance with general literature, and for a more than 
superficial cultivation of several branches of science , and 
the lattei enabled him, besides visiting, “ and most of them 
repeatedly, every country of Europe,” to make extensive 
tours m the other three continents, journeying often to 
places little frequented by European travellers. As, more- 
over, he procured an introduction to nearly all the eminent 
personages m his line of travel, and knew many of them in 
his capacity of physician, his acquaintance with ec men and 
cities ” was of a species without a parallel The London 
Medical Record , m noticing his death, which took place on 
Ins eighty-fifth birthday, October 27, 1873, remarked that 
it “had occurred under circumstances highly characteristic 
of his remarkable career ” On his leturn from a journey 
m Russia he was present, on Friday, October 24th, at 
the trial of Marshal Bazaine in Paris, dining with some of 
the judges m the evening. He reached London on the 
Saturday, took ill the following day, and died quietly on 
the Monday afternoon 

Sir Homy Holland was the author of General View of the Agri- 
culture of Cheshire, 1807, Travels m the Ionian Isles , Albania , 
Thessaly , and Greece, 1812-13, 2d od , 1819, Medical Notes and 
Reflections, 1839, Chapters on Mental Physiology, 1852, Essays on 
Scientific and other Subjects contributed to the Edinburgh and Quar- 
terly Reviews, 1862 , and Recollections of Past Life , 1S72, which is 
less interesting than it might have been, owing to the leticence of 
the author in legard to personal details and characteristics 

HOLLAND, Philemon (1551-1636), usually styled, in 
the words of Thomas Fuller, “ the translator-general of his 
age,” was horn m 1551 at Chelmsford, in Essex, the son of 
a clergyman, J ohn Holland, who had been obliged to take 
refuge abroad during the Marian persecution. Having be- 
come a fellow of Trinity College, Cambridge, and passed 
M.A. at Oxford in 1587, he further took the degree of 
M D. at Cambridge in 1591 In 1612 he was sworn free- 
man of the city of Coventry, audio 1617, dressed in a suit 
which cost £11, Is. lid., he had the honour of reading, 
as the recorder’s deputy, an oration to Kang James I In 
1628 he was appointed head master of the free school of 
Coventry, but, owing probably to advancing old age, he 


held office only for eleven months His latter days wei© 
oppressed by poverty, partly lehevccl by the generosity 
of the common council of Coventry, -which m 1632 assigned 
him £3, 6s Sd for three years, £c if he should live so long ” 
He died February 9, 1636, survived by only one of his 
seven sons The fame of Philemon Holland is clue solely 
to his activity as a translator , Livy, Pliny’s Natural lhs~ 
tori/, Plutaich’s Morals, Suetonius, Ammianus Marcellmus, 
and Xenophon’s Cyiopcedia successively employed him, 
and he also published an English veision of Camden’s 
Britannia Pope’s allusion to his voluminous ness is well 
known — 

“ Dc Lyia there Ins dreadful fiont extends, 

And lieie the groaning shelves Philemon bends ” 

Henry Holland, Ins surviving son, became a London 
bookseller, and is known to bibliogiaplieis for his Jhinhw- 
logia, a Boole of Kings, teeing the t) ue and lately Bfu/ies of 
all our English Kings from the Conquest (London, 1618), 
and his Her uologia, Anghca, hoc est claim et doctm aliquot 
Anglovurn muce Effigies, Vitae et Elogia (1620) 

See Oolvilo’s Worthies of War wiclsh ir c (Warwick, 1SC9), and 
Lmuidc&’s Bibliographical Manual 

HOLLAND, Henry Richard Vassall Fox, third 
Baron (1773-1840), nephew of Charles James Fox and 
only son of Stephen Fox, second Lord Holland, was boin 
at Wmterslow House, Wiltshire, 21st November 1773 
Of his ancestry an account is given in the article Fox 
(Charles James). Not long after his birth he was with 
difficulty saved from the flames which destroyed the 
splendid family mansion m which he was born. When 
little more than a year old he succeeded, thiougli the death 
of his father, to the peerage. On the death of his mother 
in his fifth year, the care of his early education nominally 
devolved upon, her brother, the earl of Upper Ossoiy, but 
the chaiacter of his early training and studies was deter- 
mined chiefly by his uncle Charles James Fox, of whom 
he wrote — “ He seemed to take pleasure m awakening my 
ambition, and directing it both by conversation and corre- 
spondence, and yet more by talking to me of my studies 
and inspiring me with a lovo of poetiy both ancient and 
modem.” After spending eight or nine years at Eton, 
where he had as contemporaries J Hookham Frere, Mr 
Canning, and Frederick Howard, fifth earl of Carlisle, he 
m 1790 entered Christ Church College, Oxford Though 
the years of his early manhood were occupied more m 
amusement than m study, he acquired at school and the 
university a taste for classical literature which he more 
fully cultivated m after life. Before taking his seat m the 
House of Lords, he made two tours on the Continent, — m 
1791, while still a student at Oxford, visiting Paris about 
the time when Louis XYI. accepted the revolutionary con- 
stitution , and m 1793 making a prolonged stay in Spam, 
where he began the study of its language and literature 
Thence he went m 1795 to Italy, and at Florence ho 
formed the acquaintance of Lady Webster, wife of Sir 
Godfrey Webster, whom after her divorce from her husband 
• — who received £6000 damages in the action against Lord 
Holland — he married in 1797 After the marriage lie 
assumed his wife’s family name of Vassall, but its use was 
discontinued by his son, the fourth and last Lord Holland 

Lord Holland’s early inheritance of a peerage must be 
regarded rather as a misfortune than an advantage, for it 
debarred him from a career in the House of Commons 
which might have proved as brilliant as that of 3ns uncle 
Charles Fox, and raised him to an assembly, not only more 
listless and much less numerous, but where at the time he 
entered it the Whig party, of whose principles the influence 
of his uncle had induced him to become a strenuous 
supporter, could muster only a minority of six or seven m 
a house of eighty or ninety. He began his political career 
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by a motion against the Assessed Tax Bill, and though his 
speech had, as was to be expected, no influence on the 
division, it proved that he had inherited the oratorical 
abilities of Ins family, and pointed him out as the leader 
of Ins uncle’s supporters in the Upper House As his dis- 
approval of most of the pioceedmgs of the House of Lords 
was recoided by protests, his copiousness in this species 
of composition has perhaps never been equalled These 
protests were afterwards collected and published by D. C 
Moylan undei the title The Opinions of Lord Holland as 
recorded in the Journals of the House of Lords , from 1797 
to 1841 (London, 1841), and, besides constituting, as they 
necessarily do, a full though condensed account of his poli- 
tical views and opinions, form one of the most authentic 
and original records of the course of Whig policy during 
the years to which they refer After the peace of Amiens 
m 1802 Lord Holland proceeded to Pans, whence he went 
to Spam, staying m that country until the declaration of 
war m January 1805, when he returned to England Of 
this second visit to Spam he doubtless took advantage for 
the purpose of acquiring a more complete mastery of the 
Spanish language and literature, anrl the fruit of this was 
seen by the publication, m 1807 of The Life and Wntvngs 
of Lope Felix de Vega Ca?pio, and m 1808 of Three 
Comedies from the Spanish. When the ministry of “ All 
the Talents” came into office m 1806, Lord Holland was 
made a privy councillor, and was appointed along with 
Loid Auckland to negotiate with the American plenipoten- 
tiaries that treaty the refusal of whose ratification by Mi 
Jefferson resulted m the subsequent war with America 
On the death of Mr Fox, 15fch October following, Lord 
Holland received the privy seal, holding office till the dis- 
missal of the ministry m 1807 'When the Spaniards 
rebelled against the French yoke in 1808, Loid Holland’s 
interest m the country induced him to pay it a thud visit 
He landed at Corunna almost simultaneously with the 
division of the British army under Sir David Bairrl, and 
did not return to England till the close of 1809 During 
the long period when the Whigs were excluded from power 
Loid Plollaud continued to afford them his strenuous and 
steady support He did not join the Canning ministry of 
1827, but when the Whigs were recalled in 1830 he became 
chancellor of the duchy of Lancaster, an office which, with 
the exception of two short intervals when his party were 
temporanly excluded from power, he continued to hold till 
his death at Holland House, 22 d October 1840 

Although Lord Holland for the greater period of his life 
had to lead the forlorn hope of his party in the House of 
Lords, his influence on the politics of his country was of 
an importance far beyond what was manifest at the time, 
and without his persistent support m parliament and his 
aid in maintaining his party’s courage and discipline, the 
triumph of many of the measures he advocated would m all 
probability not have been so speedy and complete. Few have 
Been more closely identified with all the great political 
changes of the first half of the present century, more especi- 
ally the extension of the suffrage, the abrogation of Catholic 
disabilities, the abolition of the Test and Corporation Acts, 
the repeal of the com laws, and the repression of the slave 
trade. A sympathizer with the French Devolution, lie 
differed from his party m his admiration and esteem for 
H&poleon, against whose imprisonment he protested as an 
outrageous violation both of good faith and of what was 
due to fallen greatness. The character of Lord Holland’s 
oratory very closely resembled that of his uncle Charles 
Fox, and was inferior to it only perhaps because his natural 
indolence was not counteracted by the stimulus of a popular 
assembly encouraging him to a more careful study of the 
art of eloquence, and affording him more adequate oppor- 
tunities for its display He excelled principally m close 
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reasoning rendered clear and easy of apprehension by 
copious illustration, and — as was to be expected from the 
fact that he trusted little to previous preparation — was 
more happy in reply than m original statement. The 
effect of the best passages of his speeches was often marred 
by a more aggravated form of that tendency to hesitation 
which was one of the principal oratorical defects of Fox, 
the rush of ideas seeming to be too lapid to permit him to 
select with ease fiom his copious vocabulary the word 
most appropriate for his purpose. According to Lord 
Brougham — “The same delicate sense of humour which 
distinguished Mr Fox he also showed, and much of the 
exquisite Attic wit which formed so large and so effective 
a portion of that great orator’s argumentation, never use- 
lessly introduced, always adapted nicely to the occasion, 
always aiding and as it were directing the reasoning ” The 
language both of his spoken and written stylo was graceful, 
pure, flowing, and vigorous, and entirely devoid of extra- 
vagance, singularity, or affectation In addition to his 
poetical translations, he was the author of fugitive veises 
of some elegance Two of his works were published post- 
humously by his son Henry Edward, fourth Lord Holland 
— Foreign Reminiscences (1850), and Memoirs of the Whig 
Party during my Time (2 vols 1852-54) 

It is, however, as the restorer of Holland House, aud as 
the host of the brilliant company which he there assembled, 
that Lord Holland m all probability will be cluefiy remem- 
bered by posterity Though his temper was quick and 
excitable, his amiable disposition rendered his manners in 
private uniformly cordial and engaging. His conversation, 
easy, unconstrained, and of great variety both as to maimer 
and matter, was enlivened by a peculiarly genial wit, and 
j a never-failing supply of racy anecdote to winch lus powers 
of mimicry gave additional point and zest. The width of 
his sympathies and his manifold acquirements enabled him 
to enjoy the society of persons of eveiy species of intellec- 
tual eminence Holland House, which owes its name to 
Ilemy Rich, first earl of Holland,' — who was no i elation 
of the Fox family, — and which had been afterwards the 
home of Addison and of other tenants of various lands of 
distinction, was rest ox ed by Lord Holland in a manner 
worthy of the company of European statesmen, artists, and 
men of letters, of which it became the common meeting- 
place Much of the attraction of these brilliant gatherings 
was due to the management and personal influence of Lady 
Holland, who had the peculiar gift of making herself both 
feaied and fascinating at the same time. Of her the 
Princess Liechtenstein writes — “Beautiful, clevoi, and 
well-informed, she exercised a natural authority over those 
around her. But a habit of contradiction — which, it is 
fair to add, she did not mind being reciprocated upon her- 
self- — occasionally lent animation, not to say animosity, to 
the arguments m which she engaged. It is easy for some 
natures to say a disagreeable thing, hut it is not always 
easy to carry a disagreeable thing off cleverly. This Lady 
Holland could do ” 

See Macaulay’s Essays , Brougham’s Statesmen of the Time of 
George III and IV , Hayward’s Essays , Sii Henry Holland’s 
Recollections , and Holland House , by Pimcoss Mane Liechten- 
stein, 2 vols , 1874 

HOLLAR, Wenzel or Wenceslaus (1607-1677), a 
celebrated etcher, was bom at Prague on July 13, 1607, 
and died in Westminster, being buried at St Margaret’s 
church on March 28, 1677 His family was ruined by 
the capture of Prague in the Thirty Years’ War, and young 
Hollar, who had been destined for the law, determined to 
become an artist. The earliest of his works that have 
come down to us are dated 1625 and 1626 , they are small 
plates, and one of them is a copy of a Virgin and Child 
by Durer, whose influence upon Hollar’s work was always 
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gieat In 1627 lie was at Frankfort, working undet 
Matthew Merian, an etcher and engiaver, thence he passed 
to Strasburg and thence, in 1633, to Cologne It was 
there that he attracted the notice of the famous amateur 
Thomas, earl of Arundel, then on an embassy to the 
imperial court , and with him Hollar travelled to Vienna 
and Prague, and finally came m 1637 to England, destined 
to be his home for many years Though he lived m the 
household of Lord Arundel, he seems to have worked not 
exclusively for him, but to have begun that slavery to the 
publisher which was afterwards the normal condition of 
his life. In his first year m England he made for Stent, 
the pnntseller, the magnificent View of Greenwich, nearly 
a yard long, and received thirty shillings for the plate, — 
perhaps a twentieth part of what would now be paid for a 
single good impression. After wards we hear of his fixing 
the price of his work at fourpence an hour, and measuring 
his time by a sandglass The civil war had its effect on his 
fortunes, but none on his industry. Lord Arundel left 
England m 1642, and Hollar passed into the service of the 
duke of York, taking with him a wife and two children. 
With other royalist artists, notably Inigo Jones and 
Faithorne, he stood the long and eventful siege of Basing 
House , and as we have some hundred plates from his 
hand dated during the years 1643 and 1644 he must have 
turned his enforced leisure to good purpose Taken 
prisoner, he escaped or was released, and joined Lord 
Arundel at Antwerp, and there he remained eight years, 
the prime of his working life, when he produced his finest 
plates of every kind, his noblest views, his miraculous 
“muffs” and “ shells,” and the superb portrait of the duke 
of York In 1652 he returned to London, and lived for a 
time with Faithorne the engLaver near Temple Bar . Dunng 
the following years were published many books which 
he illustrated — Ogilby's Virgil and Homer , Stapylbon’s 
Juvenal , and Dugdale’s Warwickshire, St Paul's , and Mon- 
asiicon (part l ) The booksellers continued to impose 
on the simple-minded foieigner, pretending to decline his 
work that he might still fuither reduce the wretched 
price he charged them. Nor did the Restoration improve 
his position. The court did nothing for him, and m the 
great plague he lost his young son, who, we aie told, might 
have rivalled his father as an artist After the great fire 
he produced some of his famous “Views of London”; and 
it may have been the success of these plates which induced 
the king to send him, m 1668, to Tangier, to diaw the 
town and forts. During his return to England occurred 
the desperate and successful engagement fought by his ship 
the “Mary Bose/ 5 under Captain Kempthorne, against 
seven Algerine men-of-war, — a brilliant affair which Hollar 
etched for Ogilby’s Africa He lived eight years after his 
return, still working for the booksellers, and retaining to 
the end his wondeiful poweis , witness the large plate of 
Edinburgh (dated 1670), one of the greatest of his works 
He died in extreme poverty, his last recorded words being 
a request to the bailiffs that they would not carry away 
the bed on which he was dying 

Hollar has been called by a recent critic “the most 
accurate delineator and the most ingenious illustrator of 
Ins time, and as to technic the most able etcher. 55 His 
variety was boundless, his plates number some 2740, and 
include views, portraits, ships, religious subjects, heraldic 
subjects, landscapes, and still life m a hundred different 
forms. No one that ever lived has been able to represent 
fur, or shells, or a butterfiy 5 s wing, as he has done His 
architectural drawings, such as those of Antwerp and Stras- 
burg cathedrals, and Ms views of towns, are mathematically 
exact, but they are pictures as well. He could reproduce 
the decorative works of other artists quite faultlessly, as 
m the famous chalice after Mantegna 5 s drawing. His 
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Theatrum Muherum and similm collections ieproduce for 
us with literal tmth the outward aspects of the people of 
his day, and his portraits, a branch of ait m which he has 
been unfairly disparaged, are of extiaoidinaiy lefinement 
and power His genius is wholly unlike that of his great 
contemporary Rembrandt , it aims rather at the delicate 
tendering of details than at the tmth of chaiactei and the 
mystery of light and shade But m his own way Hollar 
is as perfect as Rembrandt 

Almost complete collections of Hollai’s works exist m the British 
Museum and in the libiaiy at Wmdsoi Castle Two admirable 
catalogues of his plates have been made, one m 1745 (2d ed , 1759), 
by George Veitue, and one m 1853 by Paithey The lattei, pub- 
lished at Beilin, is a model of Geiman thoroughness and accuiacy, 
and leaves very little to be added by future lesearch 

HOLLY, Ilex , L , a genus of tiees and shrubs of the 
natural ordei Ilicinem or Aquifoliacece, containing some one 
handled and fifty species, of which several occur m the 
temperate northern hemisphere, North-West Amenca ex- 
cepted, by far the larger number m tropical Asia and 
America, and very few m Africa and Australia In Eui ope, 
where I Aguifolium is the sole surviving species, the genus 
was richly represented during the Miocene period by toims 
at first South American and Asiatic, and later North Ameii- 
can in type (Schimper, Paleont. Yeget , in. 204, 1874). The 
leaves are generally coriaceous and evergreen, and are 
alternate and stalked ; the flowers are commonly dioecious, 
aie in axillary cymes, fascicles, or umbellules, and have a 
persistent four- to five-lobed or parted calyx, a white, rotate 
four- or rarely five- or six-cleft corolla, with the four or five 
stamens adherent to its base m the male, sometimes hypo- 
gynous m the female flowers, and a two- to twelve-celled 
ovary, and the fimt is a globose, very seldom ovoid, and 
usually red drupe, containing two to sixteen one-seeded 
stones. 

The Common Holly, or Hulver (apparently the KTjXau-rpos 
of Theophrastus / Ang -Sax , holen oi holegn , Mid. Eng , 
holyn or holm , whence holm and Jiolmtree , 2 Welsh, 
celyn , Germ , Stechpalme, Hulse , Hulst , Old Fr , houx ; 
and Fr, houlx)f I Aguifolium, L,, is an evergreen shrub 
or low tree, having smooth, ash- coloured bark, and wavy, 
pointed, smooth, and glossy leaves, 2 to 3 inches long, with 
a spinous margin, raised and cartilaginous below, or, as 
commonly on the upper branches of the older trees, entile 
— a peculiarity alluded to by Southey m his poem The 
Holly Tree The flowers, which appear m May, are 
ordinarily dioecious, as m all the best of the cultivated 
vaneties m nuiseries {Gard Chron , 1877, i, 149). 
Darwm {Biff Fo?ms of Flow , p. 297, 1877) says of the 
holly “Dui mg several years I have examined many 
plants, but have never found one that was really heima- 
phrodite. 55 Shirley Hibberd, however {Gard Chron,, 1877, 
li 777), mentions the occurrence of “flowers bearing 
globose anthers well furnished with pollen, and also per- 
fect ovaries 35 In his opinion, I Aguifolium changes its 
sex from male to female with age. In the female flowers 
the stamens are destitute of pollen, though bub slightly or 
not at all shorter than m the male flowers , the latter are 

1 Hist Plant , l 9 3, m 3 l,and4 6, et passim. On the aqitifolmm, 
or aqmfoha of Latin ant hois, commonly regarded as the holly, see A. 
de Grandsagne, Hist Hal de Time, bk xvi, “Notes/’ PP* 199, 
206 

2 The term “holm/’ as indicative of a prevalence of holly, is stated 
to have entered into the names of several places m Biitam From its 
superficial resemblance to the liolly, the tree Quetcus Ile % , L , the 
evergreen oak, leeeived the appellation of “holm-oak ” 

3 Skeat (Etymolog Diet , 1879) with refeience to the word holly 
remarks . “ The foim of the base Kul (= Teutonic Htjl) is probably 
connected with Lat culmen, a peak, culms, a stalk, peihaps because 
the leaves are ‘pointed ’ ” Grimm (Dent Woiterb , Bd it ) suggests 
that the term Hulst , as the OJT G Hubs, applied to the butcher s 
broom, or knee-holly, m the earliest times used for hedges, may have 
reference to the holly as a piotectmg (hullender) plant. 
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more numetous than tlie female, and have a smallei ovaiy, 
and a largei corolla, to which the filaments adheie for a 
gi eater length The corolla in male plants falls off entire, 
whereas m fiuit-beaiers it is broken into separate segments 
by the swelling ot the young ovary (M £ Nab). The holly 
occurs in Britain, north-east Scotland excepted, and m 
western and southern Eiuope, from as high as 62° N lat m 
Norway to Turkey and the Caucasus, and m western Asia 
It is fouud generally m forest glades or m hedges, and 
does not flourish under the shade of other trees. In Eng- 
land it is usually small, ptobably on account of its destruc- 
tion foi timber, but it may attain bo 60 or 70 feet m 
height, and Loudon mentions one ties at Claremont, in 
Surrey, of 80 feet. Some of the tiees on Bleak Hill, 
Shropshire, are asset ted to be 14 feet iu girth at some dis- 
tance fiom the ground (JV and Q n 5tli ser, xil 508) 
The holly is abundant m France, especially m Bntanny 
It will grow m almost any soil not absolutely w T et, but 
flourishes best m rather dry than moist sandy loam. 
Beckmann (Hist of Invent , i 193, 1846) says that the 
plant which first induced J di Castro to search for alum 
in Italy was the holly, which is there still considered to 
indicate that its habitat is aluminiferous The holly is 
propagated by means of the seeds, which do not normally 
germinate nntil their second year (see Arboriculture, 
vol ii. p 322), by whip-grafting and budding, and by 
cuttings of the matured summer shoots, which, placed 
in sandy soil and kept under cover of a hand-glass in 
sheltered situations, generally strike root m spring. 
Transplantation should be performed m damp weather m 
September and October, or, according to some writers, m 
spring or on mild days in winter, and care should be taken 
that the roots are not dried by exposure to the air. It is 
rarely injured by frosts in Britain, where its foliage and 
bright red berries m winter render it a valuable ornamental 
tree. The yield of berries has been noticed to be less 
when a warm spring, following on a wet winter season, has 
promoted excess of growth There are numerous varieties of 
the holly Some trees have yellow, and others white or even 
black fruit. In the fruitless variety laurifoha , “the most 
flonferous of all hollies” (HLbberd), the flowers are highly 
fragrant; the form known as femina is, on the other 
hand, remarkable for the number of its berries The 
leaves in the unarmed varieties aureo-margincita and albo- 
maigmaia are of great beauty, and in ferox they are 
studded with sharp prickles. The holly is of importance 
as a hedge-plant (see Arbq&iculture, vol. ii. p. 319), and 
is patient of clipping, which is best perfoimed by the 
knife* Evelyn’s holly hedge at Say’s Court, Deptford, was 
400 feet long, 9 feet high, and 5 feet in breadth. To 
form fences, for which Evelyn recommends the employ- 
ment of seedlings from woods, the plants should be 9 to 12 
inches in height, with plenty of small fibrous roots, and 
require to he set 1 to 1J feet apart, in well-manured and 
weeded ground, and thoioughly watered. 

^ The wood of the holly is even-grained and hard, espe- 
cially when from the heartwood of large trees, and almost 
as white as ivory, except near the centre of old trunks, 
where it is brownish, It is employed in inlaying and turn- 
ing, and, since it stains well, in the place of ebony, as for tea- 
pot handles For engraving it is inferior to box. When 
dry it weighs about 47 J- lb per cubic foot From the baik 
of the holly bird-lime is manufactured. From the leaves 
are obtainable a colouring matter named ihxanthin, iliac 
acid; and a hitter principle, ihdn , which has been variously 
described by different analytical chemists The leaves 
have been used m lheumatism, and were at one time, on 
account of their taste, supposed to be of value in inter- 
mittent fever. A, Lonicerus (. Kreuterb TL X, p. xxxvni., 
Frankf,, 1582, foL) speaks of their decoction as a remedy 
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foi pam m the side They aie eaten by sheep and deei, 
and m parts of France serve as a winter fodder for cattle 
The berries provoke in man violent emesis and cathaisis, 
but are eaten with immunity by thrushes and other birds 
The larvae of the moths Sphinx Ligustn, L., and Phoxopteryx 
ncevana, Hb , have been met with on holly The leaves 
ate mined by the larva of a fly, Phyiomym ihcis, and 
both on them and the tops of the young twigs occuis the 
plant-louse Aphis ihcis } Kalt (Kaltenbach, Pjtamevf elude , 
p, 427, 1874). The custom of employing holly and othei 
plants for decorative purposes at Christmas is one of con- 
siderable antiquity, and has been regarded as a smvival of 
the usages of the Boman Saturnalia, or of an old Teutonic 
practice of hanging the interior of dwellings with evci- 
greens as aiefuge for sylvan spmts bom the inclemency of 
winter. A Border proverb define^ an habitual stoiy-tollei 
as one that “lees nevei but when the hollen is gteen,” 
Seveial popular superstitions exist with respect to holly 
In the county of Rutland it is deemed unlucky to mtio- 
duce it into a house before Obnstmas Eve In some 
English rural districts the prickly and non-pnckly kinds 
aie distinguished as “he” and “she” holly, and m 
Derbyshire the tradition obtains that according as the holly 
brought at Chnstmas into a house is smooth or rough, the 
wife or the husband will be master Holly that has 
adorned churches at that season are m Worcestershire and 
Herefordshire much esteemed and cherished, the possession 
of a small branch with berries being supposed to bring a 
lucky year; and Lonicerus {op), at) mentions a notion 
m his time vulgarly prevalent m Germany that consecrated 
twigs of the plant hung over a door are a protection against 
thunder. 

Among tlie Noith American species of Ilex aie 7 oyaut, 
Ait , which resembles the Emopean tree, and the Ink berry, 7 
(Pnnos) glad? a, L , and tlie Ameiican Black Alder, or ‘Winterbcny, 
7 (7 Hnos) ve?tiaUata } L. Hooker [FI of £nt India, l. 598, 606) 
enumerates twenty -foiu Indian species of Ilex The Japanese 
7 c? enata, Tlib , and 7 . laUfoha , Thb , a loinarlcably hauly plant, 
and the North American 7 Dahoon , Walt , aie among the species 
cultivated in Butam The leaves of several species of lltx aie used 
by dyeis The member of the genus most impoitant economically 
is 7 . yaraguaycnsis, St -Hil , the prepared leaves of winch con- 
stitute Paraguay tea, or MatL (q v ) Knee Holly is the species 
Mitscus aculeatus , L ; Sea Holly Fryvgium mantwnm , L , and 
the Mountain Holly of Ameuca, Ncmopa?Uhcs> canadensis, D, C 1 

See, besides tlie above mentioned voiks, T Foi^tei, The Perennial Galmdrn , 
p 726, 1824, Loudon, Aiboretum, n 506, 1844, Do Caiulolle, Geoq llotim , i 
1855, Lindlty, Med and (Econom Bot, p 190, 2d eel, 185G, N. PnloiMin, The 
Manse Gaiden, pp 17 seq , 1860, Syrne, Sowei bps Enq Bot , It 219, 1861, Din win, 
Origin of Species, p 107, 5th ed , 1SC9, and Amm and PI, i rlHl, 1! 10, 2)0, 
Stiile and Maisch, The National Dwpensatoiy, p 751, 2d ed, 1879 , J lilitien 
and R Holland, But of Eng Plant Navies, pt n pp 253, 203-4, Eng 1 Dmlcscjit 
Soc , 1880, Notes and Queues, 2d ser, i 335,398, 443, 502, lil 344, 41 h SOI 
nu 506, x 486, 492, xn 467, 5th set , Si 206, i\ 67, and The Garden, \hi , 
xiv., 1878 (1, II 13) 

HOLLYHOCK (from ME /^-doubtless because 
brought fiom the Holy Laud, where it is indigenous (Wodg) 
— and A.-S. hoc ) a mallow), Althaea rosea , L , a perennial 
plant of the natural order Mcdmcew and tribe Alalveco, a 
native of the East, has been cultivated m Great Britain for 
about three centuries, The ordinary hollyhock is single-blos- 
somed, but the florists’ varieties have all double flowers, 
of white, yellow, rose, purple, violet, and other tints, some 
being almost black. The plant is in its prime about 
August, hut by careful management examples may be 
obtained in blossom from July to as late as November. 
Hollyhocks are propagated fiom seed, or by division of 
the root, or by planting out in rich sandy soil, m a close 
frame, with a gentle bottom heat, single eyes from wood- 
shoots, or cuttings from outgrowths of the old stock or 
of the lateral offsets of the spike. The seed may bo 
sown in October under cover, the plants obtained being 
potted in November, and kept under glass till the following 
April, or, if it be late-gathered, in May or Juno, in the 
open ground, whence, if required, the plants are best 
removed in October or April. Seedlings may also be raised 
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ill February or March, by the aid of a gentle heat, m a 
light and ncli moist soil , they should not be watered till 
they have made their second leaves, and when large enough 
for handling should be pricked off m a cold ftame, they 
are subsequently ti ansfened to the flowoL-bed Hollyhocks 
thrive best m a well- trenched and manured sandy loam 
The spikes as they glow must be staked, and water and, foi 
tlio finest blossoms, liquid manure should be liberally sup- 
plied to the roots Plants for exhibition require pruning of 
side growths , and it is recommended, when the flowering 
is over, and the stalks have been cut off 4 to 6 inches above 
the soil, to eaitb up the ciowns with sand. Some of the 
finest double-flowered kinds of hollyhock will not bloom 
well m Scotland The plant is susceptible of great modi- 
fication under cultivation The forms now grown are due 
to the careful selection and crossing of varieties, first by 
Mr Charles Baron, a shoemaker at Saffron- Walden, and 
afterwards by Mr Paul of Cheshunt, Messrs R B, Birch am, 
W Chater, Downie & Laird, John Laing, Anthony Parsons, 
and other well-known floriculturists. It is found that the 
most diverse varieties may be raised with certainty from 
plants growing near togethei Darwin from the seed of 
11 out of 18 varieties procured 62 plants, all perfectly true 
to their kind, and from the seed of the remaining 7 varieties 
49 plants, half true and half false Mr Masters of 
Canterbury, he relates, saved seed from a great bed of 24 
named varieties planted in closely adjoining lows, each of 
which faithfully reproduced itself, with only sometimes a 
shade of difference m tint Since the abundant pollen of 
the hollyhock becomes ripe, and is for the most pait shed, 
before the stigma of the flower affording it is ready for its 
reception, the preservation of the individuality of different 
varieties flourishing side by side, m spite of the frequent 
visits of bees (unless, as suggested by Mr Turner of Slough, 
those insects be debaned access to the pollen and stigmas 
by the doubleness of the flowers), would appear to be due 
to the prepotency of the pollen of each variety on its own 
stigma over that of all other plants The hollyhock is 
very liable to the attacks of slugs, and to a disease occa- 
sioned by a fungus, Puccinia malvacearum, which, originally 
fiom South America, attained notoriety m the Australian 
colonies, and finally, reaching Europe, threatened the exter- 
mination of the hollyhock, the soft parts of the leaves of 
which it destroys, leaving the venation only remaining. 
It has been found especially hurtful to the plant in dry 
seasons. Wild mallows, upon which also it is parasitic, do 
not appear to be very injuriously affected by it As means 
of getting rid of this pest the following expedients have 
been resorted to * — the application of a weak aqueous solu- 
tion of Condy’s fluid, which in killing it turns its natural 
light grey colour to a rusty black, or of a strong solution 
of soft soap with sulphui (“ Gishurst compound ”) , the de- 
struction of the plants, and their replacement by healthy 
stocks, and, as practised by Mr Chater, cultivation m 
highly-manured trenches, with all possible exposure to the 
open air, and mulching during summer 

See Darwin, Veer of Amin and Plants under Boniest , u, 107, 
310, Treas of Bot , 2d eel , 1874 , M G Cooke and M J Berkeley, 
Fungi then Natui e, Influence, and Uses , p 230, 1875, Florist , 
1875, Floral World, 1877 and 1879, Gardena's CM on, 1877, i 
114, and 1878, l 766, and n 478, and, for fig of pollen of holly- 
hock, Botany, vol iv p 139 

HOLMAN, James (g 1787-1857), the “Blind Traveller,” 
was born about 1787. He entered the British navy m 1 7 9 8 
as first-class volunteer, and was appointed lieutenant in 
April 1807. In 1810 he was invalided by an illness which 
resulted m the total and hopeless deprivation of sight. In 
consideration of his helpless circumstances he was m 1812 
appointed one of the royal knights of Windsor, but the 
dulness and seclusion of such a life harmonized so ill with 
his active habits and his keen interest in the outside world 
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that he requested leave of absence that he might go abroad 
This being granted, he m 1819, 1820, and 1821 journeyed 
through France, Italy, Switzerland, the parts of Germany 
bordering on the Rhine, Belgium, anrl the Netherlands. 
In 1822 Le published a nanative of his journey. His 
enjoyment m his travels was derived from the love of 
locomotion and the attendant exercise, the vaiieties of 
company and of topics of conversation, and the informa- 
tion and descriptions he obtained fiom eye-witnesses, which 
constantly supplied him with new materials on which to 
exercise lus imagination. He again set out m 1822 witli 
the design of making the circuit of the world, but after 
travelling through Russia into Siberia, he was anested 
when he had managed to penetiate 1000 miles beyond 
Smolensk, and after being conducted to the frontiers of 
Poland, returned home by Austria, Saxony, Prussia, and 
Hanover, The pretext foi arresting him was the suspicion 
of his being a spy, but the probability is that the authori- 
ties wished to prevent him from persevenng m what they 
must have regarded as, to one m his helpless condition, a 
foolish and hazardous adventure. An account of his journey 
was published in 1825 Shortly afteiwaids he again set 
out to accomplish by a somewhat different method the 
design winch had been frustrated by the Prussian authori- 
ties , and an account of his remaikable achievement was 
published m four volumes in 1834-35, under the title of 
A Voyage round the Wo? Id, including Travels in Africa, 
Ada, Australasia , America , <Bc , fi om 1827 to 1832 His 
last journeys weie through Spam, Portugal, Walkchta, 
Moldavia, Montenegro, Syria, and Turkey, and he was 
engaged m piepanng lus journals of this tom for the press 
when he died at London, 29th July 1857. The works ot 
Holman, besides the interest attaching to them from his 
incidental references to the peculiarities ot his circumstances 
arising fiom his physical defect, and to his methods of 
triumphing over his difficulties, occupy a unique place in 
literature as products of veiy extraordinary energy and 
perseverance, while, on account of the variety of their in- 
formation and then frequently graphic descriptions, they 
are of considerable value as books of travel 
HOLSTEIN. See Schleswig-Holstein 
HOLT, Sir John (1642-1710), lord chief justice of the 
Court of King’s Bench in the reigns of William III. and 
Anne, was horn at Thame, Oxfordshire, December 30, 1642. 
His father, Sir Thomas Holt, possessed a small patrimonial 
estate, but m order to supplement his income had adopted 
the profession of law, in which he was not very successful, 
although he became sergeant in 1677, and afterwards for 
his political sei vices to the “ Tories” was rewarded with 
knighthood. After attending for some years the free 
school of the town of Abingdon, of which his father was 
recorder, young Holt m his sixteenth year entered Oriel 
College, Oxford. He is said to have spent a very dissipated 
youth, and even to have been m the habit of taking purses 
on the highway, but after entering Gray’s Inn about 1660 
he completely renounced his old habits and applied himself 
with exemplary diligence to the study of law He was 
called to the bar m 1663, and, although his youth hindered 
his immediate success, when once he had an opportunity 
of manifesting his talent he speedily acquued a lucrative 
practice. An ardent supporter of civil and religious liberty, 
he distinguished himself in the state trials which were 
then so common by the able and courageous manner in 
which he supported the pleas of the defendants In 
February 1666 he was appointed recorder of London, and 
on the 22d ot April he was made kmg’sseigeant and received 
the honour of knighthood His giving a decision adverse 
to the pretensions of the king to exercise martial law in 
time of peace led to his dismissal from the office of recorder, 
hut he was continued m the office of kmg’ssergeantm order 
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to prevent him from becoming counsel for accused persons. 
Having been one of the judges who acted as assessors to 
the peers in the Convention parliament, he took a leading 
part; in arranging the constitutional change by which William 
III, was called to the throne, and after his accession he was 
appointed lord chief-justice of the king’s bench His meats 
as a judge are the more apparent and the more remarkable 
when contrasted with the qualities displayed by his unworthy 
predecessors in office* In judicial fairness, legal knowledge 
and ability, clearness of statement, and unbending integrity 
he has had few if any superiors on the English bench 
Over the civil rights of Ms countrymen he exercised a 
jealous watchfulness, more especially when presiding at the 
trial of state prosecutions, and he was especially careful 
that all accused persons should be treated with fairness 
and respect He is, however, best known for the firmness 
with which he upheld his own prerogatives in opposition 
to the authority of the Houses of Parliament On several 
occasions his physical as well as his moral courage was tried 
by extreme tests. Having been requested to supply a 
number of police to help the soldiery in quelling a riot, ho 
assured the messenger that if any of the people weie shot 
he would have the soldiers hanged, and proceeding himself 
to the scene of not he was successful in preventing blood- 
shed. A still more signal proof of Ms courage is said to 
have been given in the Aylesbury case He declared m 
favour of the Aylesbury burgesses, who had been committed 
to Newgate for complaining about the non-registry of their 
votes On this account his commitment was moved by 
the Tories, but the result of the motion is uncertain 
There is a tradition, however, which whether true or not 
is equally a tribute to his integrity, that the House of 
Commons summoned him to appear before them, and that 
when, on Ms disregarding the summons, the speaker him- 
self made Ms appearance, Holt told him that unless he 
returned to his chair within five minutes he would have him 
sentto Newgate While steadfast in his sympathies with the 
Whig party, Holt maintained on the bench entire political 
impartiality, and always held himself aloof from political 
intrigue. On the retirement of Somers from the chan- 
cellorship m 1700 he was offered the great seal, but 
declined it. His death took place 3d March 1710, and he 
was buried in the chancel of Hedgrave church, wheie a fine 
monument in white marble was erected by his brother to 
Ins memory 

JRcpmts of Cases determined by Sir John Molt, 1681-1710, appeared 
at London 1111738, and The Judgments delivered m the case of Ashby 
v. White md others , and m the case of John JPaty and others ,p mted 
from original MSS., at London, 1837. See Burnet’s Own Times , 
Taller, No xiv ; a Life, published in 1764, Welsby, Lives of 
Eminent English Judges of the 17 th and IHh Centuries, 1846, and 
Campbell’s Lives of the Lord Chief Justices 

HOLTY, Ludwig Heinrich Christoph: (1748-1776), 
German poet, and one of the founders of the “Hambund,” 
was born at Mariensee in Hanover, December 21, 1748. 
His father, who was a pastor, was three times married, and 
Holty was the eldest of Ms ten children His second wife, 
Holty’s mother, diedin 1758, and her children were tenderly 
brought up by the third wife, together with her own large 
family Hi his ninth year, Holty till then a beautiful and 
lively child, was smitten with smallpox, and was for some 
time nearly blind. On his recovery, his features and dis- 
position were altered, and he was through life plain, silent, 
and awkward. From an early age he was an inveterate 
lover of solitude and books, He was taught at home by 
Ms father, besides the ordinary school branches, Latin, 
French, and Hebrew, and at the age of sixteen was sent to 
the public school of Celle. On leaving Celle three years 
later, he went as a theological student to Gottingen, where, 
however, he devoted his leisure hours to the study of the 
English and Italian poets, and began his own literary 
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career. The appearance of some of his verses in a Gottingen 
weekly paper, especially those on the death of Munchhausen, 
brought Ms name befoie the public, and he was shoitly 
afterwards admitted as a member of the “Geiman Society ” 
He now made the acquaintance of Buiger, Milloi, Voss, 
Boie, the brothers Stolberg, and other poets, in conjunction 
with whom he formed m 1772 the famous poetical Mother- 
hood known as the “Hambund” The next two years 
weie spent by Holty m this brilliant and enthusiastic 
company, and, with the assistance of a scholaisMp and a 
post in the philological seminary m Gottingen, lie suc- 
ceeded m making a scanty livelihood by teaching English 
and Greek and by making tianslations In 1774, having 
abandoned the intention of entering the church, he accom- 
panied his friend Miller to Leipsic, where he lemamed for 
a year m the hopes of obtaining a private tutorship. The 
penniless young poet had for some time been silently 
attached to a lady, who about this time married some more 
eligible suitor His health now began to cause lima anxiety, 
and symptoms of consumption, inherited from his mother, 
made their appearance His prospects weie further altered 
by the death of lus father m 1775 ; and Holt) found him- 
self not only thrown entirely on Ms own resources, but 
obliged in some measure to assist Ms family Towards 
the end of 1775 he settled in Hanover, to be near his 
physician Zunmermann and Ms friend Boie, and there ho 
died m Ms twenty-eighth year, September 1, 1776. Holty 
was a wmitei of ballads, idylls, elegies, and odes His 
conceptions, if not lofty, are always graceful, 1ns style 
finished, his language and rhythm faultless. He was from 
the first one of the shining lights of the “Hainbund,” 
and during his short career became one of the most popu- 
lar of German lyric poets Many of Ms songs have become 
folk-songs, and his ballads have been ranked with those of 
Burger 

Holty was engaged when lie died m collecting and l (Wising his 
poems for the pi ess , and aftei lus death Ins fi lends Boie and Voss 
undei took the charge of their publication In 1782, however, an 
incorrect edition of his woiks appealed edited by Goisslor, which 
| contained many poems not by Holty The coirect edition was fust 
: published by Voss and Stolbeig m 1783, and again, revised, m 1804 
An edition of his Ccdichte , with a biogiaplncal mtioduction and 
notes by Kail Hahn, was published by Blackballs m the JSibholheh 
des Dcutschen Nationalhtcratur (1870) 

HOLYHEAD (Welsh, Caer-GyU , the fort of Gybi), a 
market-town and parliamentary borough of Anglesey, 
North Wales, is situated on a small island on the western 
extremity of the county and at the terminus of the Chostoi 
and Holyhead Hallway, 24 miles from Bangor. It is con- 
nected with the mainland by an embankment three quarters 
of a mile long, over which pass both the lailway and the 
coach road. Underneath the bridge in the centre the ticlo 
rushes with great velocity. The town, formerly a small 
fishing village, has since the reign of William III acquired 
importance as the station of the mail packets for Dublin, 
and it now possesses a magnificent harbour of refuge begun 
m 1847, and foimally opened m September 1873. The 
original plan included the erection of a noifch broakwater 
5360 feet m length fxom the coast-line, and also of an 
east breakwater 2000 feet m length, but the scheme of the 
east breakwater, of which the chief object was to cover the 
Platter’s and Skinner’s Kocks, was subsequently abandoned, 
and their positions were marked instead by buoys On 
account of the number of vessels which began to take ad- 
vantage of the shelter that was being provided for them it 
was also resolved to lengthen the northorn breakwater in n 
north-easterly direction by 2000 feet, and subsequently by 
500 feet more, making its total length 7860 feet. By 
these additions a sheltered roadstead of 400 acres m extent 
was obtained, besides the enclosed area of 267 acres. The 
breakwater consists of a rubble mound, upon which is erected 
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a solid central wall of massive masonry rising to a height 
of 38 feet 9 inches above low water On the wall there is 
a piomenade sheltered on the sea side by a parapet The 
breakwater is terminated by a head 150 feet long and 50 
feet wide, on which is erected a lighthouse The whole 
cost of the works was XI, 47 9,538 In 1873 works weie 
commenced by the railway company for extending the old 
haibour and increasing the length of the quay to 4000 
feet, They were opened by the punce of Wales m June 
1880 The cost has been nearly half a million sterling 
Upon the pier of the old haibour there is an arch of 
Mona marble, commemorative of the viSLt of George IY. 
m 1821 on his way to Ireland The church, an old 
embattled building, is said to occupy the site of an ancient 
monastery founded by St Gybi about 610, and in the 
south poich there is a rude figure of the patron saint 
under a canopy. The churchyard is sui rounded by a wall 
6 feet thick, supposed by some to be of Roman construction 
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The town possesses assembly-rooms and baths On the 
rock south of the harbour is an obelisk erected in memory 
of Oaptam Skinner, commander of the steam packet, who 
m 1833 lost his life by being washed overboard About 
2 miles from the town, Pen-Caer-Gybi, or the hill of 
Holyhead, rises perpendicularly from the sea to the 
height of 700 feet, affording a fine view of the town and 
harbour, and the irregularities of the rock-bound coast. 
On the sides of the hill there are traces of an exten- 
sive British fortification, and on the summit are remains 
of a circular building, which m all probability was a Roman 
watch-tower The inhabitants are chiefly engaged m the 
coasting trade and m shipbuilding. Holyhead unites 
with Beaumaris in returning a member to parliament. 
The population of the parliamentary borough in 1871 
was 8131 

HOLY ISLAND, orLmusFAnOT, an irregularly shaped 
island m the North Sea, 10 miles S.S.E. of Berwick, and 
2 miles from the coast of Northumberland, in which county 
it is included. It is joined to the mainland at low water 
by flat sands, over which a track, marked by wooden posts 
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and practicable for vehicles, leads to the island The palish 
of Holy Island includes Fenham and Goswick townships 
on the mainland, and had in 1871 a population of 876 
The area of the island is about 1000 acres, of which 
about 400 are under cultivation, producing abundant crops 
of bailey, oats, turnips, canots, and potatoes The noithern 
part consists chiefly of barren sand-hills on which rabbits 
and eider-ducks breed There are several fresh spimgs on 
the island, and m the noith-east is a lake of 6 acies Lime, 
quauied and burned on the island, is exp oi ted chiefly to 
Dundee Four vessels aie engaged m the trade Rabbits, 
fish, cattle, com, and potatoes are also exported At the 
south-west angle is the little fishing village, formedy much 
larger, which is now a favounte summer watering-place 
Salmon, cod, haddocks, crabs, lobsters, and herrings are 
the prmcipal fish taken There aie two churches and a 
national school on the island The population of the island 
proper m 1871 was 553. 

Holy Island demes its name fioin a monasteiy founded on it in 
635 by Oswald, king of Hoitlmmbiia, which, aftei being plundered 
and destroyed by the Banes m the thiee piecedmg centimes, was 
restored by the Noimans m 1082 as a cell of the Benedictine 
monastery at Durham Its nuns, still extensive and now carefully 

S ieseived, justify Scott’s descuption of it as a ct solemn, huge, and 
ark-red pile ” Holy Island was also an episcopal see (finally 
transfeued to Builiam), of which St Cuthbeit was conseeiatcd 
bishop m 685 The castle, situated to the east of the village, on a 
basaltic lock about 90 feet high, dates from a veiy eaily period 
In 1646 it was gainsoned by parliament, and m 1715 an aboitrve 
attempt was made by two Jacobites to hold it for the Pietendei 
HOLYOKE, a city of Hamden county, Massachusetts, is 
situated on the west bank of the Connecticut river, crossed 
theie by a bridge, and on the Connecticut River railroad 
and the Holyoke and Westfield bianch of the New Haven 
and Northampton line, 8 miles north of Springfield It is 
well supplied with schools and chinches, and has three 
hotels and a public libiaiy It was a small village until 
1849, when the construction of a dam across the river 
supplied it with water-power for its manufactories, which 
now include paper-nulls, cotton-mills both foi spinning and 
weaving, woollen -mills, plamng-mills, a flour-rmll, a wne- 
mill, and machine works Ougmally the village was a 
part of Springfield, and m 1786 it was incorporated with 
West Springfield under the name of Ii eland parish It 
was incorporated into a town m 1850, and m 1873 it was 
made a city The population, which in 1870 was 10,733, 
was 21,851 m 1880. 

HOLY WATER (aqua benechcta, lustrahs, exorcizata , 
aspersoria or aspevsionis , dyiacr/xde, vSoip eiAoytas), m 
Roman Catholic ritual, is a specially exorcized and conse- 
crated mixture of salt and water, believed to possess, when 
duly sprinkled, peculiar potency as a remedy for sickness, 
mental or bodily, and as a protection to property Accord- 
ing to piesent usage presciibed in the Missal, it is prepared 
m the sacristy on Sunday by the puest who is to cele- 
brate high mass (or by some other on whom the duty is 
devolved) . robed in alb and superpelliceum and wearing 
his stole, he first exorcizes the salt and the water separately, 
next he mixes the two m the name of Father, Son, and 
Holy Ghost , and finally he pionounces the prayer of con- 
secration over the mixture. Thereupon he assumes his 
pluvial, goes to the altar, and takes from the deacon the 
aspergillum, with which he sprinkles the altar, himself, his 
assistants, and the congregation, meanwhile repeating the 
woids of Ps h 7. The faithful who clesue it are after- 
wards permitted to carry a supply home with them for 
application to the sick and for similar purposes Holy water 
is solemnly used, not only m the consecration of sacred 
objects, such as churches, churchyards, bells, images, vest- 
ments, and the like, but also on various domestic occasions 
such as marriages and funerals A holy-water sfeoup is 
placed at every church door and the faithful are expected 

XII. — 14 
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to make use of it both on entering and on leaving the 
building. 

The piesent Occidental usage with legaid to holy watei admits 
of being tiacccl substantially, without a break, back to the Caiolm- 
gian peiiQii In the pseudo-Isidomn decietals, Alexander, bishop 
of Rome (r 109 A r> ), commenting on Heb is IS, is represented 
as applying that test to prove the purifying power ot consecrated 
salt ani water, 1 and m a genuine charge to his cleigy Leo IY 
(847 ad) says, £< Every hold's day befoie mass bless water where- 
with the people may be spnnkled, and for this have a piopei 
vessel ” Hmcmai of Rheims to a similai injunction adds permis- 
sion to all who may wish to cairy some of the watei home m their 
own clean vessels, and spunkle it “ over their dwellings and fields 
and vineyaids, over then cattle also and their piovendei, and like- 
wise ovei then own meat and dunk ” In Gratian the deciee runs 
— “ We bless watei spnnkled with salt, that all being theiewith 
besprinkled may be sanctified and punhed "Which also we xecom- 
mend to be done by all puests ” 2 But horn the Oido Romartus 
(1 42) we learn that, in Rome, if not elsewlxeie m the West, a 
peculiar saciedness and magical efficacy were attributed, to bap- 
tismal watei at least, tv’o centuues before the publication of the 
forged decietals Aftei the usual consecration of the font on 
Easter e\e, “the whole people, whoevei wished, took a blessing in 
their vessels of the water itself, befoie the children were baptized 
m it, to sprinkle about then houses and vmeyauls and fields and 
fruits. ” We learn fiom Chrysostom (De Bapt Chr ) that in the 
East a similar custom pi evaded even m his time, while the Apos- 
tolical Constitutions (vin 29) show that at a somewhat later penocl 
(pxobably in the 5th centmy) it had become usual also to bless 
water and oil without anyieteience to baptismal uses An indica- 
tion of later Onental practice is gathered fiom Theodore Balsamon 
(c 1200), aceozdmg to whom, by immemoiial custom, holy watei 
was m his day consecrated m Greek churches at the beginning of 
every lunai month The use of holy water at the chinch dooi can 
he tiaced back to pre- Christian practice, both Jewish and pagan 
The lavei m fiont of the altar (Exod xxx 18-21) m the old 
ritual of Israel had its analogue in the vessels with conseeiated 
water (//rep i^pavr^pia cu d^r opfay'r'fjpia) at the entrance of the penholos 
of the Greek temple , from these the entrants used to spunkle 
themselves, oi to be sprinkled by the pi rests, to symbolize the 
purity required of those who sought to enter the sanctuaiy of God 
Them is evidence that, as eaily as Tertuliian (De Chat ,11) at least, 
it was customary to place outside Christian places of worship m 
the atiium ( atQpiov ) a fountain or cistern of water (nprjpr], <pid.Xvu 
4>pzap, ipfidrys, Kakvpfidov^ k€avrdpiou } nymphseum, cantharus) m 
which pel sons about to enter were expected to wash then hands 
and (perhaps) also the face The vessel was not taken into the 
church and placed near the entiance of the nave until after the 3th 
centuiy It is not evident at what date it became customary 
within the Christian Church to mix salt with the water employed 
for sacramental oi quasi-saci amental pm poses , this practice also, 
howevei, must be traced to pie-Christian usage (see lhaci i 314 , 
Anstoph , Pint , 656 , and cf Tzetzes, Schol m Lycoph , 135 — rb 

akLKbvjca} ddXdaa'ioy vdup Ku&apTucc&Tepov <pvcr6L t&v ykvxdcov). 

HOLY WEEK (4/3So/ra9 pLeyaXg, ayia or rdav ayioiv, 
£v)pocj>ayL(is, a7rpa.KTo$, also ryxipai 'jraBriparmv, g pep at (rravp- 
cocri/u at; hebdomas [or septimana ] majoo, sancta , auihentica 
[&.«•> canamzata, Da Gauge], ultima, pcenosa, luctuosa, nigra, 
mofficiosa , mvia , cmcis, Icmentatiomm, mdulgentice), in 
the ecclesiastical year the week immediately preeeclmg that 
of Easter. The earliest allusion to the custom of marking 
this week as a whole with special observances is to be found 
in the Apostolical Constitutions (v. 18, 19), dating from the 
latter half of the M century a d Abstinence from wine 
and flesh is there commanded for all the days, while for 
the Friday and Saturday an absolute fast is enjoined 
Dionysius Alexandrians also, in his canonical epistle (260 
a,x> ), refers to the six fasting days tojv vgcrrednv ggepat) 
in a manner which implies that the observance of them had 
already become an established usage in his time. There is 
some doubt about the genuineness of an ordinance attri- 
buted to Constantine, m which abstinence from public 
business was enforced for thB seven days immediately pre- 
ceding Easter Sunday, and also for the seven which followed 
it, the Codex Theodosianus, however, is explicit m ordering 

1 Nam si emis vitulse adspeisus sanguine populum sanctificabat 
atque mundabat, multo magis aqua sale adspersa divixusque preeibus 
sacrata populum sanctificat atque mirnd&t. 

3 Gratian, De Cons , d m c 20, Labbe, Cone , vm 37, comp 
Baluze, Append* ad. hb Beginoms de Bed. Discipl, pp. 503-9. 
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that all actions at law should cease, and the doors of all 
courts of law be closed during those fifteen days (l. u tit. 
vm ). Of the particular days of the <e great week” tho 
earliest to emerge into special prominence was natiually 
that which commemoiafced the supreme crisis of the passion, 
next came the Sabbatum Magnum (Holy Saturday ol 
Easter Eve) with its vigil, which m the eaily church was 
associated with an expectation that the second advent would 
occur on an Easter Sunday. The Dominica Palmarum ol 
in Palmis (ioprrj rS v fiaicav) was, as we learn from Chryso- 
stom, known and observed under that name m his day j for 
the fact of its observance in the Western Chuich, however, 
probably oui earliest authority is the Venerable Bede 
Maundy Thursday (r; peydXg irepi rrg, fena qumta pascha?) 
is referred to both by Chiysostom and by Augustine as 
having been m their time marked by a general and solemn 
celebration of the sacrament of the supper, the latter writer 
also (Ep 118, Ad Jamiarntm) alludes to a partial observ- 
ance of the pediiavium or foofcwashmg which m later cen- 
tunes became the most conspicuous feature in the chuich 
services of the day For details of the elaborate ceremonial 
observed in the Homan Catholic Church during tins week, 
reference must be made to tho Missal and Breviary In 
the Eastern Chinch the week is marked by sumlai practices, 
but with less elaboration and differentiation ol rite. See 
also Easter and Good Friday. 

HOLYWELL (Welsh, Trejfynnon, the town of tho well), 
a parliamentary borough and market-town of Flintshire, 
North Wales, is beautifully situated on an eminence near 
the left bank of the estuary of the Dee, and about 2 miles 
from the station on the Chester and Holyhead line, 17 
miles from Chester. The streets are irregular, but spacious 
and well-paved, while many of the buildings are substantial 
and elegant, and give the town an air of prosperity and 
opulence The parish church, dedicated to St Winifred, 
and erected in 1769, but retaining some columns of a 
more ancient structure, is a plain edifice with a strong 
embattled tower Near the railway station are the re- 
mains of Basmgwerk abbey, partly Saxon and partly 
Early Pointed. Of the old fort called Basmgwerk castle 
scarcely any traces now remain Until the commencement 
of the present century the size of Holywell was incon- 
siderable, but since then its prosperity has been uninter- 
ruptedly increasing, owing to the lead quarries and tho 
lead, copper, and zme mines of the vicinity. Tho town 
possesses lead smelting works, a shot manufactory, and 
copper, brass, and zinc works The population of tho 
parliamentary borough in 1871 was 7961. 

The well of St Winifred, from wluch the town takes its name, 
long consider erl one of the wondeis of Wales, is a spi mg of water 
tiv I nch rashes up at the late of 21 tons a minute Its temperature 
is higher than that of ordmaiy spring water, and vaues very little 
with the chflkent seasons The stones at the bottom of tho well 
have a slightly reddish eolouimg due to vegetable substances, a 
fact which doubtless suggested the legend aceoidmg to which tho 
spring gushed np on the spot wheie rested tho head of the vngiu 
Winifred, who had been decapitated by a lovei offended at hei 
constancy to her monastic vows The well is covered by a fine 
Gothic building said to have been elected by Margaret, counters of 
Richmond mother of Hemy YII , but having some portions which 
aie of earlier date The exquisite chapel above has been restored, 
and is used for public service. Many Roman Catholics still visit the 
well, and swimming-baths have been erected for general use. 

HOLZMINDEN, the chief town of a circle in the duchy 
of Brunswick, Germany, is situated on the right bank of 
the Weser, at the foot of the Sollinger mountains, and on 
the railway from Kreiensen to Altenbeken, 56 miles south- 
west of Brunswick. It is the seat of a circle administration, 
of a circle and common court, and of a general superin- 
tendent. The educational establishments include a gym- 
nasium and an architectural school, the latter attended by 
upwards of 1000 scholars. The prosperity of the town 
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depends chiefly on agriculture and the manufactuie of 
non and steel-wa T es, but weaving and the making of 
pottery are also carried on, and there aie baryta mills 
and polishing-mulls for sandstone By means of the Weser 
it carries on a lively trade Holzmmden obtained town 
rights from Count Otto of Eberstem m 1245 In 1410 it 
came into the possession of Brunswick The population 
m 1875 was 6887. 

HOMAGE (from homo , thiough the Low Latin homma- 
ticum , which occurs in a document of 1035) was one of 
the ceiemonies used m the granting of a fief, and indicated 
the submission of a vassal to his lord It could be received 
only by the suzerain in person With head uncovered the 
vassal humbly requested to be allowed to enter into the 
feudal relation , he then laid aside his swoid and spnis, 
ungut Ins belt, and kneeling before his lord uttered woids 
to this effect — “I become youi man from this day forth, 
of life and limb, and will hold faith to you for the lands 
I claim to hold of you ” The oath of fealty, which could 
be received by prosy, followed the act of homage , then 
came the ceiemony of investiture, cither dnectly on the 
ground or by the delivery of a turf, a handful of eaith, a 
stone, or some other symbolical object Homage was done 
not only by the vassal to whom feudal lands weie first 
giaufced but by every one m turn by whom they were in- 
herited, since they were not granted absolutely but only on 
condition of military and other service An infant might 
do homage, but he did not thus entei mto fulL possession 
of his lands The ceiemony was of a preliminary nature, 
securing that the fief would not be alienated, but the 
vassal had to take the oath of fealty, and to be foimally 
invested, when he reached his major Lfcy. The obligations 
involved in the act of homage weie moie geneial than those 
associated with the oath of fealty, hut they piovided a 
strong moral sanction for more specific engagements They 
essentially resembled the obligations undertaken towards 
a Teutonic chief by the members of his “ comitatus ” or 
“ gefolge,” one of the institutions from which feudalism 
duectly spiang. Besides homaejmm hyeum , there was a 
kind of homage which imposed no feudal duty ; this was 
homagmm per paragiiifti, such as the dukes of Normandy 
rendered to the kings of Fiance, and as the dukes of 
Normandy received from the dukes of Britanny. The act 
of liege homage to a particular lord did nob interfere with 
the vassals allegiance as a subject to his sovereign, or with 
Ins duty to any other suzerain of whom he might hold 
lands 

HOMBERG, Wilhelm (1652 -1715), an eminent natural 
philosopher, born at* Batavia, January 8, 1652, was educated 
lu Holland, studied law at Jena and Leipsic, and became 
an advocate at Magdeburg in 1674 In that town lie 
interested himself m botany and astronomy, and made the 
acquaintance of Otto von Guencke, under whose influence, 
renouncing his profession, he finally devoted himself exclu- 
sively to the natural sciences Having travelled m Italy, 
France, and England, and profited by the instructions of 
the anatomist Giaaf m Holland, he took the degree of 
doctor of medicine at Wifetemberg ; and, after visiting 
Germany, Hungary, Bohemia, and Sweden, he m 1685 
settled in Rome, where he practised physic with great 
success. At Paris, whither he repaired in 1691, he was 
elected a member of the Academy of Sciences, and became 
(1702) teacher of physics and (1705) private physician to 
the duke of Orleans He died at Pans, September 24, 
1715 In 1702 Homberg discovered boracie acid, teimecl 
at first the sal sedatwum Homberg% } the true nature of 
which was ascertained by Bergman m 1775. What is 
known as “ Homberg’s phosphorus ” is a mixture of calcium 
chloride and lime, 'which, after heating in a sealed tube 
and exposure to sunlight, phosphoresces in the dark. 


Numeious tieatises by Homheig, cluefiy chemical, were 
published in the liecneil cle l } Academic des Sciences, 1692, 
Ac See Chauftepi6, Dictimmai ? e } and Chemistry, vol v, 
P 461 

HOMBURG-vor-der-Hohe, chief town of the circle of 
Obertaunus m the Wiesbaden government district of the 
Prussian province of Hesse-Nassau, is prettily situated on a 
small stieam at the foot of a spur of the Taunus mountains, 
about 11 miles north of Frankfort-on-the-Mam, with which 
it is connected by rail Homburg consists of an old and a 
new town, the latter, founded by the landgrave Fredenck II , 
being regular and well-built Besides the palatial edifices 
erected in connexion with the mineral wator-cvne, the most 
important buildings aie the theatre, the synagogue, and the 
various churches, schools, and benevolent institutions. On a 
neighbouring hill stands the castle of the foitnerlandgiaves, 
built m 1680, and subsequently enlarged and improved 
The White Towei, 183 feet m height, is said to date from 
Roman times, and ceitamly existed under the lords of 
Eppstem, who held the district in the 12th century The 
castle is sunounded by extensive grounds, laid out m the 
manner of an English park. The woollen and linen manu- 
factures of Homburg are unimportant, the piospenty of 
the town being almost entirely due to the annual influx 
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1 Synagogue 5 Hesse Hotel 11 Eom Seasons Hotel 

2 JRathliaus Plafcz 7 HCtel de Fiance 12 English Chinch 

3 Post Office 8 Ernopo Hotel 13 jfuusei Spung 

4 Reformed Chuich 9 Theutie 14 Paik Bath House 

5 Roman Catholic Chuich 10 YictoUa Hotel 

of visitors, which in the season lasting fiom May to Octo- 
ber inclusive averages 9000 or 10,000. Tbe five mineral 
springs which form the chief attraction to sti angers aie 
very saline, and contain a considerable proportion of car- 
bonate of lime Their use is beneficial for diseases of the 
stomach and intestines, and externally foi diseases of the 
skin and rheumatism The population of the town in 
1875, including the garnson, was 8294 

Hombuig first came into lepute as a watenng-place m 1834, and 
owing to its gambling-tables, which weie set up soon after, it 
lapidly became one of the favounte and most fashionable health- 
resorts of the Continent In 1849 the town was occupied by 
Austrian tioops fox the purpose of enfoicmg the impeiial decice 
against gambling establishments, but immediately on then with- 
diawal the bank was again opened, and play continued unchecked 
till 1872, when the Prussian Government refused to renew the lease 
for gambling purposes which then expired As the capital of the 
fonner hmdgi aviate of Hesse-Homburg the town slimed the vicissi- 
tudes of that state 

See Scliudt's Hamburg mid seme UmgebwtgcQi , lltli cd , 1875. 

HOME, Henry. See Names, Lord 
HOME, John (1722-1808), a Scottish dramatic poet, 
was bom on 20th September 1722 at Leith, where his father, 
Alexander Home, filled the office of town-clerk. Ho was 
educated at the grammar school of his native town, and at 
the university of Edinburgh, where he graduated as M.A 
m 1742, Though in his youth he was distinguished for 
vivacity, and showed a fondness for the profession of aims, 
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lie ultimately studied divinity, and was licensed by the 
presbytery of Edinburgh in 1745 In the same year he 
joined as a volunteer against the Pretender, and was taken 
prisoner at the battle of Falkirk Along with many others 
he was carried to the castle of Bonne, from which, however, 
he soon effected Iuls escape. In July 1746 Home was pre- 
sented to the parish of Athelstaneford m Haddingtonshire, 
vacant by the death of Robert Blau, the author of The 
Grave There he devoted himself to dramatic literature, 
and his first production, The Tragedy of Agis , was finished 
m 1 749 He took it to London and submitted it to Garrick 
for representation at Drury Lane, but it was rejected as 
unsuitable for the stage Being but little disappointed, he 
projected a new work, and having heard a lady sing the 
ballad of Gil Morice, he formed the idea of The Tragedy of 
Douglas , which after five years’ labour he completed, and 
took to London for Gairick’s opinion It also was rejected, 
but on his return to Edinburgh his friends resolved that it 
should be brought out in that city, where it met with over- 
whelming success, in spite of the opposition of the clergy, 
who suspended one member of the presbytery for a month 
for having attended its representation As the author of 
the tragedy might count on being dealt with yet more 
severely, Home resigned his charge in 1757, and shortly 
afterwards he was appointed lecturer in a Presbyterian 
chapel in Silver Street, London. In 1758 he became 
private secretary to Lord Bute, then secretary of state, 
and three year3 later his patron’s influence proem ed him a 
pension of .£300 per annum, A Letter from a Blacksmith 
to the Ministers and Elders of the Church of Scotland , in 
which the manner of public worship in that church is con- 
sidered, published m 1759, has been attributed to his pen 
In 1760 Home brought out another tragedy, The Siege of 
Aquileia, which was put on the stage, Garrick taking the 
part of AEmihus In 1763 he was appointed to the sinecure 
office of conservator of Scots privileges at Campvere In 
1769 Home’s tragedy of The Fatal Discovery had a iun of 
nine nights; Alonzo also (1773) had fair success m the 
representation ; but his last tragedy, Alfred (1778), was so 
coolly received that he gave up writing for the stage. 
From 1767 he resided either at Edmbuigh or at a villa 
which he built at Kilduff near his former parish It 
was at this time that he wrote his History of the Rebellion 
of 1745, which appeared m 1802 Home died at Mer- 
chiston Bank, near Edinburgh, m 1808, m his eighty-sixth 
year He was a man of great amiability of character, 
and numbered among his friends most of the Scottish 
literati of the last century His writings, while they dis- 
play fervid feeling, and have less artificiality than the works 
of the poets of his time, are now, with the exception of 
Douglas , comparatively little known. 

The works of Home were collected and published by Henry 
Mackenzie m 1822 (3 vols 8vo), but seveial of his smallei poems 
seem to have escaped the editor’s observation These are— 1 “ The 
Fate of Caesar, ” “ Verses upon Inveraray,” f< Epistle to the Earl of 
Eglmtoun/’ ** Prologue on the Birthday of the Prince of Wes, 
1759/* and several “Epigrams,” which are printed m vol n of 
Original Poems by Scottish Gentlemen, 1762 

HOMEL, or Gomel, a town of Russia in Europe, in the 
government of Mohileff, 132 miles S of Mohileff, on the 
highway to Tchernigoff, and on the right bank of the Sosh, 
which joins the Dnieper about 45 miles further down It 
is a place of considerable importance, possessing (according 
to the St Petersburg Calendar for 1878) a population of 
13,030, the suburb of Bielitsa being included Most of 
the houses are of wood, but there are a good number of 
churches, several hospitals, and public schools. Three of 
the Orthodox churches were built by Rumantzeff, who lies 
buried in gfc Peter’s. The sugar-refineries are the most im- 
portant of the industrial establishments. A good trade is 
carried on in the agricultural produce of the surrounding 
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district, partly with Warsaw and paitly with Riga In 
1860, when the population amounted to 13,659, there were 
3637 Baskolniks (separatists) and 6518 Jews 

Homel, which appears in the older documents as Gomie oi Gomi 
and Gom, is mentioned foi the lust time m 1112, when it belonged 
to the Tchernigoff principality The ihst inhabitants were Rocli- 
nntchians In the 12th centuiy ve find Izyaslall Davulitch 
taking lefuge at Home! on Ins expulsion fiom Kiell Along with 
Tchernigoff the town passed undei the powei of Lithuania , but in 
the 15th centuiy Simeon, son of John ot Mozhaisk, to whom it had 
been enti listed by King Alexander, enteied the seivice ot John III 
of Moscow, and it was not till 1537 that it was leeovered foi Sigis- 
mund Augustus by Pi mce Radzmll and a body of Cum Tatais 
The bailiwick was gi anted to the Polish grandees , and by the last 
of these— Prince Tchaiovizhsla — a strong oaken castle was elected 
In 1648 the town suffeied fiom the invasion oi Bogudan Khmcl- 
mtzki, who put to death 1500 Roman Catholics and Jews In 1655 
it passed voluntarily to the side of the mstugent Cossacks, but at 
the peace of Audiusoff it remained with Poland It was not mcoi- 
porated with White Russia till the leign of Catherine II , who 
assigned it to Field-Maishal Rumantzeff Zadunai&ln, In 1834 it was 
pui chased by Prince Paskevitch, and m 1852 it was made the chief 
tow r n of a distuct 

HOMER ('O grjpos) was by the general consent of anti- 
quity the first and greatest of poets Many of the works 
once atfci ibuted to him are lost, those which lemam are 
the two great epics, the Iliad and the Odyssey, about thirty 
Hymns , a mock epic (the Battle of the Frogs and Mice), and 
some pieces of a few lines each (the so-called Epigrams), 

Ancient Accounts of Homer — Of the date of Homer pro- 
bably no record, real or pretended, evei existed. ITeiodotus 
(n 53) maintains that Hesiod and Homer lived not more 
than 400 yeais before his own time, consequently not much 
before 850 b.c From the controveisial tone m which he 
expresses himself it is evident that others had made Homer 
more ancient ; and accordingly the dates given by later 
authorities, though very various, generally fall within the 
10th and 11th centuries bc It is needless to go into the 
questions raised by these statements, none of which has 
any claim to the character of external evidence. 1 

The extant lives of Homer (edited m Wcstermann’s 
Vitarum Scryptores G rarer minor es) are eight m number, 
including the piece called the Contest of Hesiod and Homer, 
The longest is written m the Iomc dialect, and bears the 
name of Herodotus, but is certainly spurious According 
to Joh Schmidt (m the Dissertation es philologies Hale uses, 
vol n pp. 97-219), it belongs to the time which was fruit- 
ful beyond all others m literary forgeries, viz., the 2d cen- 
tury of our era The other lives are probably not more 
ancient. They contain a strange medley, ranging from the 
simplest outgrowth of popular fancy to the frigid inventions 
of the age which would not confess itself ignorant of the 
name of Hecuba’s mother. Thus the story that Homer 
was the son of the Meles (the river on which Smyrna is 
situated) and the nymph Cntheis is evidently a local 
legend. Another story of a primitive cast describes the 
manner of Homer’s death in the island of los Seeing 
some young fishermen on the beach with their nets, he 
asked them — 

“ Fishermen sprung of Arcadia, have we aught?" 

To which they answered in a riddle — 
u What we caught we left behind, 

What we caught not we bear with us ” 

Homer could not explain this, and then he remombored 
an oracle which had told him to beware of the young men’s 
riddle. He wrote an epitaph for himself, and died on the 
third day after. This story comes from a lost work of 
Aristotle, On the other hand, when we are told m the 
Herodoteanlife that Critheis was a daughter of Melanopus, 
one of the colonists who came to Cyme from Magnesia, that 
being found to be with child she was sent with the fresh 


1 See Layer, Gesch der Romm Poesis, pp. 116-30 ; Songebusch, 
Jlomerica dissertatio posterior, p 77. 
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colony that founded Smyrna, that she there brought forth 
Homer on the banks of the Meles, whence he was called 
Melesigenes, — m this form of the story it is easy to recog- 
nize the hand of the cnfcic There is an evident desire to 
get rid of the primitive supernatural element, and also to 
reconcile the claims of two cities, Cyme and Smyrna, to 
the envied distinction of gmng birth to Homer. Theie 
are othei incidents m the Herodotean life which seem de- 
vised meiely to fit certain of the minor chaiacters m the 
Homeric poems. Phemius, we are told, was a schoolmaster 
of Smyrna, who was kind to the young Melesigenes, and 
was accordingly immortalized as the singer in the Odyssey , 
the original of Mentor was a man of Ithaca, who entertained 
Homer and tended him m illness , and so on 

The chief value of these “Lives,” and especially of 
the Herodotean life, lies m the eunous short poems winch 
they have preserved. These poems are the Epigi ams which 
used to be printed at the end of Homer, but are banished 
by the somewhat inconvenient purism of modern editors 
One of them (Epigr. iv ) is put in the mouth of a native 
of “iEolian Smyrna,” whose poetical aid has been spurned 
by the people of Cyme, and who is accordingly departing 
to some other city. Epigr. vi is a prayer to Poseidon for 
safe arrival at Erythrae , Epigr. vn, describes the rocky 
soil of rhat place There is also an Epigram addressed to 
the people of Neonteichos ( Epigr . 1 ), and another which 
bungs m the pme woods of Mount Ida and the iron-mines 
of that district (Epigr x ). Besides these pieces, the 
mteiest ot w T hich is topogiaphical, there is an intei esfcmg 
little poem addressed to potters, beginning — 

“ If you give me lme I will sing, 0 potters,” 
and another called which, according to the 

author of the life, was sung by the children m Samos 
when they went round begging at the festival of Apollo , 
.also certain verses addressed to sailors (vm , ix.), to 
a goat-herd (xi ), <kc. All these short poems have a 
common character They are “ lhymes ” such as eveiy 
country possesses m greater or less number, treasured 
by the people as a kind of proverbs Some of them may 
be fragments of longer poems, but they are certainly not 
the work of any one poet The circumstance that they are 
ascribed to Homer merely shows that his name had gained 
such a hold on the imagination of the Ionian and iEohan 
Gieeks as to draw to itself all ancient and popular verse. 

Such being the true character of the Epigrams , it follows 
that, so far from being “ occasional verses,” suggested by 
moments in Homer’s life, they are really the original docu- 
ments, to which the narrative was afterwards adjusted. 
Even the leading incident of the Herodotean life — the 
birth of Homer at Smyrna — may have been originally 
derived from Epigr iv, The epithet “iEolian” indicates 
high antiquity ; foi Smyrna (according to Herodotus) was 
lost by the HSolians about 688 b c Similarly, the claim 
of Oyme was doubtless supported (not quite so logically) 
by the mention of that place m Epigr iv and i. 

The same lme of argument may be extended to the 
Hymns , and even to some of the lost works of the “ Cyclic” 
poets , with the result of making it probable that most of 
the traditions about Homer rest ultimately on poems com- 
monly ascribed to him Thus— 

1. The hymn to the Delian Apollo ends with an address 
of the poet to his audience. When any stranger comes and 
asks who is the sweetest singer, they are to answer with 
one voice, the “ blind man that dwells m rocky Chios , his 
songs deserve the prize for all time to come.” Thucydides, 
who quotes this passage to show the ancient character of 
the Delian festival, seems to have no doubt of the Homeric 
authorship of the hymn. Hence we may most naturally 
account for the belief that Homer was a Chian That it 
was a general belief is shown by a passage (interesting as 
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the earliest express quotation from Homer) in which 
Simonides calls him simply the “ man of Chios” (fr 85) . — 

*‘ v Ev Tb K&WicrTou X?os ienrzv &v7)p } 

Ofy irep tpvWcov ywfi, roir) Se tcctl avSp&v 

It was also suppoited by the Chian family or gens of 
Homeridse, of w T hom more will be said hereafter 

2 The Margites — a humorous poem which kept its 
ground as the reputed work of Homer down to the time 
of Aristotle — began with the words, “There came to 
Colophon an old man, a divine smgei, servant of the Muses 
and Apollo ” Heuce doubtless the claim of Colophon to 
be the native city of Homer — a claim supported in the 
early times of Homeric learning by the Colophonian poet 
and grammarian Antimachus 

3 The poem called the Cypna was said to have been 
given by Homer to Stasmus of Cypius as a daughter’s 
dowry The connexion with Cypius appeals further m the 
predominance given m the poem to Aphrodite From the 
argument preserved by Proclus it is evident that Aphrodite 
held the same place m the Cypna which Athene has m 
the Odyssey 

4 The Little Iliad and the Phocais , according to the 
Herodotean life, were composed by Homer when he lived 
at Phocaea with a certain Thestorides, who earned them 
off to Chios and there gamed fame by reciting them as his 
own. The name Thestorides occurs m Epigr v 

These indications make it probable that the stones con 
nectmg Homer with different cities and islands do not rest 
upon any better foundation than supposed allusions in 
poems, none of which, to all appearance, can make good 
the claim to Homeric autlioiship And this result is con- 
fumed by the want of positive authority in favour of any 
one version The number of opinions is proverbial, and 
most of them are supported by relatively ancient testimony. 

It is plain that the contention for Plomer began at a 
time when his real history had been lost And since the 
inevitable legend found no clue m the Iliad and Odyssey , it 
was driven to seek for one m poems of secondary value 

A singular exception is formed by Miletus, one of the 
greatest of Ionian cities, for which no legend claims even 
a visit from Homer Yet Arctmus of Miletus is said to 
have been a “ disciple of Homer,” and his JEthiopis was a 
continuation of the Iliad Another equally exceptional 
fact is that no poem of Arctmus is ever ascribed to Homei 
Are we to suppose that the authorship of the poems of 
Arctmus never fell into doubt 1 ? If so, it is a confirmation, 
from the negative side, of the theory advanced above, viz , 
that the stories of Homer’s connexion with different places 
are suggested for the most part by the poems which came 
to be assigned to him m popular belief. 

Recitation of the Poems — The recitation of epic poetry 
was called m historical times “ rhapsody 55 (paxfrufla) The 
word poL\j/<ti$6s is post-Homenc, but occurs m Pindar, who 
gives two different explanations of it— “ singer of stitched 
verse” (pewnw eweW aoiSot), and “singer with the wand” 
(pa/BSos) Of these the first is etymologically correct 
(except that it should lather be “stitcher of verse ”); the 
second agrees with the fact, for which there is early evi- 
dence, that the reciter was accustomed to hold a wand m 
lus hand — perhaps, like the sceptre m the Homeric 
assembly, as a symbol of the right to a hearing 1 

The first notice of rhapsody meets us at Sicyon, m the 
reign of Clisthenes (600-560 B.a), who, as Herodotus tells 
us (v 67), “put down the lhapsodists on account of the 
poems of Homer, because they are all about Argos and the 
Argives.” This description applies very well to the Ihad } 
in which Argos and Argives occur on almost every page 
It may have suited the Thebaid still better, but there is no 

1 Compare the bianch of my. tie at an Athenian feast (Anstoph , 
mib , 1364 ) 
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need to understand it only of that poem, as Mr Grote does 
(Fart i c. 21) In any case the incident shows that the 
poems of the Ionic Homer lmd gained m the 6th century 
b c , and m the Doric parts of the Peloponnesus, the ascend- 
ency, the national importance, and the almost canonical 
character which they ever afterwards retained 1 

At Athens there was a law that the Homeric poems 
should be recited (pa^Aia-dat) on every occasion of the 
Panathensea. This law "is appealed to as an especial gloiy 
of Athens by the oratoi Lycurgus (Leocr.> 102). Perhaps 
therefore the custom of public recitation was exceptional, 
and unfortunately we do not know when or by whom it 
was introduced The Platonic dialogue Hipparchus attri- 
butes it to Hipparchus, son of Fisistratus This, howevei, 
is part of the historical myth, in the Platonic style, of which 
the dialogue mainly consists. The choice of a member of 
the tyrant family as the type of an enlightened despot was 
evidently made, not on grounds of evidence, but merely as a 
sign of reaction against popular sentiment. Moreover, the 
author of the dialogue makes (perhaps wilfully) all the 
historical mistakes which Thucydides notices m a well- 
known passage (vl 54-09). In one point, however, his 
testimony is valuable He tells us that the law required 
the rhapsodists to recite “ taking each other up m order 
(If v7rokr}il/*m l<jf>ef>?9), as they still do,” This recurs m a 
different form in the statement of Diogenes Laertius (i 2, 
57) that Solon made a law that the poems should be recited 
“ with prompting ” (so we must understand If wojSoX^s). 
The question as between Solon and Hipparchus cannot be 
settled , but it is at least clear that a due order of recita- 
tion was secured by the presence of a person charged to 
give the rhapsodists their cue (vn-o/MAAen'). It was neces- 
sary, of course, to divide the poem to be recited into parts, 
and to compel each contending rhapsodist to take the part 
assigned to hnn. Otherwise they would choose favourite 
or show passages 

The practice of poets or rhapsodists (we cannot always 
tell which) contending for the prize at the great religious 
festivals is of considerable antiquity, though apparently 
posb-Homeric It is brought vividly before us in the Hymn 
to Apollo (see the passage mentioned above), and m two 
Hymns to Aphrodite (v and ix ). The latter of these may 
evidently be taken to belong to Salamis m Cyprus and the 
festival of the Cyprian Aphrodite, m the same way that 
the hymn to Apollo belongs to Delos and the Delian 
gathering The germ of such contests may, however, be 
found in the story of Thamyris, the Thracian singer, who 
boasted that he could conquer even the Muses m song 
(It XL 594#.). 

Much has been made in this part of the subject of a 
family or clan (yem) of Homeridae in the island of Chios. 
On the one hand, it seemed to follow from the existence of 
such a family that Homer is a mere “ eponymus,” or mythi- 
cal ancestor , on the other hand, it became easy to imagine 
the Homeric poems handed down orally m a family whose 
hereditary occupation it was to recite them, possibly to add 
new episodes from time to time, or to combine their 
materials in new ways, as their poetical gifts permitted. 
But, although there is no reason to doubt the existence of a 
family of “ Homeridae,” it is far from certain that they had 
anything to do with Homeric poetry. The word occurs 
first in Pindar (Hem, 2, 2), who applies it to the rhapso- 
dists (OfxrjpiSai paTTruv kvrtw docSot). On tins a scholiast 
says that “ Homeridae” denoted originally the descendants 
of Homer, who sang his poems m succession, hut afterwards 
the rhapsodists who did not claim descent from him. He 

1 We may compare the exclamation of the Spartan envoys to Hiero, 

i) ice jj,4y olfi<&£eiey 6 XteKoiridrjs 9 Ay ajxi/xvo3V f &c , — showing that the 

glories of the early Achaean empire, with Homer for its mtes sacer, 

ware adopted without aeserve hy the Honan conquerors. 


adds that there was a famous lhapsodist, Cynociluxs of 
Chios, who was said to be the author of the Hymn to 
Apollo, and to have first recited Homer at Syracuse about 
the 09 th Olympiad Nothing here connects the Homoiidm 
with Chios Our knowledge of Chian HomeudcO conics 
chiefly from the lexicon of Harpocration, wheie wc aie told 
that Aeusilaus and Hellanicus said that they wei c so called 
from the poet, but that Seleucus pronounced this to be an 
error Strabo, also, says that the Chians put foiwaid tho 
Homend^ as an argument m support ot their claim to 
Homei These Homeridse, then, belonged to Chios, but 
there is no indication of then being ihapsodisis On the 
contiary, Plato uses the word to include intei pieters and 
admirers — m short, the whole “spiritual kindred” — of 
Homer (Hep , 599 E , Phaedr , 252 B \ Ion } 530 D) And 
although we hear of “descendants of Creophylus ” us m 
possession of the Homeric poems, there is no smiilai stoiy 
about descendants of Homer himself. Such is the evi- 
dence on which so many inferences are based. 

The result of the notices now collected is to show 
that the early history of epic recitation consists of (1) 
passages m the Homeric hymns showing that poets con- 
tended for the prize at the great festivals, (2) the passing 
mention in Herodotus of ihapsodisis at Sicyon, and (3) a 
law at Athens, of unknown date, 2 * * regulating the recitation 
at the Fanathensea, Let us now compare these data with 
the account given m the Homeric poems The word 
“ rhapsode ” does not yet exist, wo heai only of the 
“singer” (dotSos), w T ho does not cany a wand or laurel- 
branch, but the lyre (<£dp/uyf), with which he accompanies 
his “song” In the Iliad even the epic “singer” is not 
met with, but Achilles himself sings the stones of heroes 
(kAccl avSpCiv) in his tent, and Patroclus is waiting appar- 
ently to take up the song m his turn (II ix. 191) Again 
we do not hear of poetical contesLs (except in the stoiy of 
Thamyris already mentioned) or of recitation of epic poetry 
at festivals. The Odyssey gives us pictures of two great 
houses, m Ithaca and m Phmacia ; and each has its singer, 
The song is on a subject taken from the Tiojan war, at 
some point chosen by the singer himself, or by Jus teams. 
Thus Phemius pleases the suitors by singing of the cala- 
mitous return of the Greeks , Demodocus sings of a quairol 
between Ulysses and Achilles, and then, on being asked 
to change the theme, of the wooden horse and tho capture 
of Tioy. 

It may be granted that the author of the Odyssey 
can hardly have been just such a singer as ho himself 
describes. The songs of Phemius and Demodocus are too 
short, and have too much the charactoi of improvisations. 
Nor is it necessary to suppose that epic poetry, at the time 
to which the picture m the Odyssey belongs, was confined 
to the oue type represented Yet m several respects the 
conditions under 'which the singer finds himself in the house 
of a chief like Odysseus or Alcinous are more m harmony 
with the character of Homeuc poetry than those of the 
later rhapsodic contests. The subdivision of a poem like 
the Iliad or Odyssey among different and necessarily 
unequal performers must have been injurious to the effect, 
The highly theatrical manner of recitation which was 
fostered by the spmfc of competition, and by the example 
of the stage, cannot have done justice to the even move- 
ment of the epic style. It is not certain indeed that the 
practice of reciting a long poem by the agency of several 
competitors was ancient, or that it prevailed elsewhere than 
at Athens , but as rhapsodists were numerous, and popular 
favour throughout Greece became more and more confined 
to one or two great works, it must have become almost a 

2 For the assertions of the Platonic Ilvppm chics and of Diogenes 
Laertius axe oontradictoiy The orators Lycurgus and Isocrates give 
no date. The question is complicated by the stories about Pisistratus, 
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necessity. That it was the mode of recitation contemplated 
by the author of the Iliad or Odyssey it is impossible to 
believe 

The difference made by substituting the wand or branch 
of laurel for the lyre of the Homeric smgei is a slighter 
one, though not without significance The lecitation of the 
Hesiodic poems was from the fust unaccompanied by tbe 
lyre, 1 i e , they were confessedly said , not sung , and it was 
natural that the example should be extended to Homer. 
For it is difficult to believe that the Homeric poems 
were ever “sung” m the strict sense of the word We 
can only suppose that the lyre m the hands of the epic 
poet or reciter was in reality a piece of convention, a 
“survival” fiom the stage m which narrative poetry had 
a lyrical character Probably the poets of the Homenc 
school — that which dealt with war and adventure — were 
the genuine descendants of mmstiels whose “lays” ol 
“ ballads ” were the amusement of the feasts in an earlier 
heroic age , whereas the Hesiodic compositions were non- 
lyncal from the first, and were only xn verse because that 
was the universal form of literatuie 

It seems, then, that if we imagine Homei as a singer m 
a royal house of the Homenc age, but with moie freedom 
legardmg the limits of his subject, and a more tranquil 
audience than is allowed him m the rapid movement of 
the Odyssey, we shall probably not be far from the tiuth 
Time and Place of Homer — The oldest direct refetences 
to the Iliad and Odyssey axe m Herodotus, who quotes 
from both poems (n 53) The quotation from the Iliad 
is of interest because it is made m older to show that 
Homer supported the story of the travels of Paris to Egypt 
and Sirlon (whereas the Cyclic poem called the Oypna 
ignored them), and also because the part of the Iliad fiom 
which it comes is cited as the “Aristeia of Diomede.” 
This was theiefore a lecogmzed part of the poem 2 

The easiest mention of the name of Homer is found in 
a fiagmenfc of the philosopher Xenophanes (of the 6th cen- 
tury B c , or possibly 'earlier), who complains of the false 
notions implanted through the teaching of Homer (<!£ 
dpxqs k<i6’ r/ 0 fjiTjpov h ret /xquaP^Kacn 7rdvres), The passage 
shows, not merely that Homer was well known at Colophon 
in the time of Xenophanes, but also that the great advance 
in moral and religious ideas which forced Plato to banish 
Homer fiom Ins republic had made itself felt in the clays 
of the early Ionic philosophers 

Failing external testimony, the time and place of the 
Homenc poems can only be rleteimmed (if at all) by in- 
ternal evidence. This 13 of two mam kinds — (1) evidence 
of history, consisting m a comparison of the political and 
social condition, the geography, the institutions, the 
manners, aits, and ideas of Homer with those of other 
times , (2) evidence of language, consisting 111 a com- 
parison with later dialects, m lespect of grammar and 
vocabulary. To these may be added, as occasionally of 
value, (3) evidence of the direct influence of Homei upon 
the subsequent course of literature and art 

(1) The political condition of Greece m the earliest times 
known to history is sepal ated fiom the Gieece of Homer by 
an interval which can hardly be overestimated. The gieat 
national names are different : instead of Achseans, Argives, 


1 So Fausamas (ix 80, 2), who supports his opinion from Hesiod, 
Theoq , 30-32 And so Aristophanes {Nub , 1356-64) distinguishes 
between singing an ode fiom Simonides and saying (\i£cu) a piece of 
JEschylua In the second case the my 1 tie blanch is taken instead of 
the lyre 

2 The difficulty winch has been made because the title A 10 /i^ovs 
’Apurrda is given in the MBS to the fifth hook, whereas the quotation 
m question comes fiom the sixth, is due to an oversight Putting 
aside the modern division into books, and looking to the nairative, we 
see that the Aristeia of Diomode extends from the beginning of Book v 
to ver 311 in Book vi See the Journal of Philology, vol 11 . p, 214. 
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Dauai, we find Hellenes, Dorians, Iomans, BEolians — names 
either unknown to Homei, or mentioned m terms moie 
significant than silence Mycenae is no longer the centie 
of empire, new empires, polities, aud civilizations have 
grown up,- — Sparta with its military discipline, Delphi with 
its religious supremacy, Miletus with its commerce and 
numbeiless colonies, ASolis and Ionia, Sicily and Magna 
Grsecia 

While the political centie of Homei ic Gieece is Mycense, 
the leal centre is evidently Boeotia The Catalogue of the 
Ships begins with Boeotia , the list of Boeotian towns is 
much the longest, and they sail, not from the bay of Argos, 
but from the Boeotian harbour of Aulis. This position is 
not clue to its chiefs, who are all of inferior rank. The 
importance of Boeotia foi civilization is further shown by 
the ancient woiship of the Muses on Mount Helicon, and 
the fact that the oldest poet whose birthplace is known 
was the Boeotian Hesiod Next to Boeotia and the neigh- 
bouring countnes, Phocis, Locris, Athens, it appeals that 
the Peloponnesus, Crete, and Thessaly are the most im- 
portant seats of Greek population 

In the Peloponnesus the face of things was completely 
altered by the Dorian conquest, no trace of which is found 
m Homer. The only Doiians known in Homer are those 
that the Odyssey (xix. 177) places m Crete. It seems 
difficult to connect them with the Dorians of history 

The eastern shores of the BEgean, which the earliest 
historical records repiesent to us as the seat of a brilliant 
civilization, giving way before the advance of the great 
military empires (Lydia and afterwards Persia), are almost 
a blank m Homei’s map. The line of settlements can be 
tiaoed m the Catalogue from Crete to Rhodes, and embraces 
the neighbouring islands of Cos and Calymnos The 
colonization of Rhodes by Tlepolemus is related (II li. 661 
/), and seems to mark the furthest point reached m the 
Homenc age. Between Rhodes and the Tioad the only 
name is Miletus, and that is still 111 the hands of “ baibar- 
ous speaking ” Carians Even the Cyclades — N axos, Paros, 
Melos — are unknown to the Homenc world. The disposi- 
tion of the Greeks to look to the west for the centres of 
religious feeling appears m the mention of Dodona and the 
Dodonsean Zens, put 111 the mouth of the Thessalian 
Achilles, 

To the noith we find the Thracians, known from the 
stories of Thamyns the singer (Jl 11 * 595), and Lycmgus, 
the enemy of tbe young god Dionysus (II. vi 130). Here 
the Trojan empire begins. It does not appear, however, 
that the Trojans are thought of as people of a different 
language. As this is expressly said of the Canans, and of 
the Trojan allies who were “summoned fiom afai,” the 
contrary rather is implied regarding Troy itself 

The mixed type of government described by Homer — 
consisting of a king guided by a council of elders, and 
bunging all important resolutions before the assembly of 
the fighting men — does not seem to have been universal m 
Inclo-Euiopean communities, but to have giown up m many 
different parts of the world under the stress of similar con- 
ditions, The king is the commander in war, and the office 
probably owed its existence to militaiy necessities It is 
not surrounded with any special sacredness. There were 
lulmg families, laying claim to divine descent, from whom 
the king was naturally chosen, but his own fitness is the 
essence of his title. The aged Laertes is set aside , the 
young Telemachus does not succeed as a matter of course. 
Nor are any very definite rights attached to the office. 
Each tribe m the army before Troy was commanded by its 
own king (or kings) , but Agamemnon was supreme, 
because he was “moie a king” (/JaaiAewepos) than any 
other. The assembly is summoned on all critical occasions, 
and its approval is the ultimate sanction, A king there- 
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fote stands in almost as much need of oratory as of warlike 
skill and prowess Even the division of the spoil is not 
made m the Iliad by Agamemnon, but by “ the Achasans ” 
(II 1 1 62, 368) The taking of Bnseis from Achilles was 
an arbitrary act, and against all rule and custom The 
council is more difficult to understand The “elders” 
(yepovres) of the Iliad are the same as the subordinate 
“ kings ” , they are summoned hy Agamemnon to his tent, 
and foim a small council of nine or ten persons. In Troy 
we hear of eldeis of the people (S^/myepoi/req) who are with 
Priam, and aie men past the military age So m Ithaca 
there are eldeis who have not gone to Troy with the army. 
It would seem therefore that the meeting in Agamemnon s 
tent was only a copy or adaptation of the true constitu- 
tional “ council of elders,” which indeed was essentially 
unfitted for the purposes of mihtaiy service 

Priesthood m Homer is found m the case of particular 
temples, where an officer is naturally wanted to take charge 
of the sacred mclosure and the sacrifices offered within it 
It is perhaps an accident that we do not hear of pnests in 
Ithaca. Agamemnon performs sacrifice himself, not be- 
cause a priestly character was attached to the kmgly office, 
but simply because he was <e master m his own house.” 

The conception of “law ” is foreign to Homer The later 
words for it (vquo?, pyjrpa) are unknown, and the terms 
which he uses (BUtj and depus) mean merely “custom.” 
Judicial functions are m the hands of the elders, who 
“ have to do with suits” (StKao-7roAm), and “ uphold judg- 
ments ” (Oifuo-ras dpvarai). On such matters as the com- 
pensation in cases of homicide, it is evident that there were 
no rules, but merely a feeling, created by use and wont, 
that the xelatives of the slam man should be willing to 
accept payment The sense of anger which follows a viola- 
tion of custom lias the name of “ Nemesis ” — righteous 
displeasure. 

As there is no law in Homer, so there is no morality. 
That is to say, theie are no general principles of actum, 
and no words which indicate that acts have been classified 
as good or bad, right or wrong. Moral feeling, indeed, 
existed, and was denoted by “ Aidos”, but the numerous 
meanings of this woi cl*— shame, veneration, pity — show 
how rudimentary the idea was And when we look to 
practice we find that cruel and even treacherous deeds are 
spoken of without the least sense that they deserve censure 
The heroes of Homer are haidly moie moral agents than 
the giants and enchanteis of a fairy tale 1 

The religious ideas of Homer differ in some important 
points from those of later Greece The Apollo of the Iliad 
has the character of a local deity — “ ruler of Ghryse and 
goodly Cilia and Tenedos ” He may be compared with 
the Clarian and the Lycian god, but he is unhke the Apollo 
of Doiian times, the “ deliverer ” and giver of oracles 
Again, the worship of Dionysus, and of Demetei and 
Persephone, is mainly or wholly post-Homenc. The greatest 
difference, however, lies m the absence of hero-worship from 
the Homeric older of things Castor and Polydeuces, for 
instance, are simply brothers of Helen who died before the 
expedition to Troy (II ni, 243). 

The military tactics of Homer belong to the age when 
the chariot was the principal engine of warfare. Cavalry 
is unknown, and the battles are mainly decided by the 
prowess of the chiefs The use of the trumpet is also later 
It has been supposed indeed that the art of riding was 
known m Homer’s own time, because it occurs m compari- 
sons. But the riding which he describes (II xv. 679) is a 
mere exhibition of skill, such as we may see m a modern 
circus. And though he mentions the trumpet (II xviu 21 9), 

1 “ The incident*? which, as we read them m Homei , touch us as we 

are touched by a fairy tale” (Comngton's Virgil, u. p 11) This 

street is well treated by Mi Mahaffy m his Social U fe o/Oi eece, ch u 


there is nothing to show that it was used, as in historical 
times, to give the signal for the charge The chief in- 
dustries of Homenc times are those of the carpentei 
(tekiw), the worker in leather (cnarroro/ios), the smith or 
worker m metal (^aX^vs ), — whose implements are the 
hammer and pincers, — and the potter (Kepapzvs) , also 
spinning and weaving, which weie carried on by the women. 
The fine arts are represented by sculpture in relief, carving 
in wood and ivory, embroidery. Statuary is later, it 
appears to have come into existence m the 7th century, 
about the time when casting m metal was invented by 
Khoecus of Samos. In geneial, as has been well shown by 
Mr A S. Murray, 2 Homeric art does not rise above the 
stage of decoration , applied to objects in common use, 
while in point of style it is characterized by a richness and 
variety of ornament which is in the strongest contrast to 
the simplicity of the best periods It is the work, m short, 
not of artists hut of skilled workmen , the ideal artist is 
“Dasdalus,” a name which implies mechanical skill and 
intricate workmanship, not beauty of design. Mr Muriay 
further shows (following Professor Brnnn of Munich) that 
the Greek art of the Homeric period is identical m origin 
with con tempoi ary Assyrian work The sculptures on the 
shield of Achilles, m particular, are quite Assyrian m type, 
and the same may be said of the work winch has the best 
claim to equal antiquity with the Homeric poems — the 
lions sculptured in flat relief over the gate of Mycence. 

One art of the highest importance remains The ques- 
tion whether writing was known in the time of Homer was 
raised in antiquity, and has been debated with especial 
eagerness ever since the appearance of Wolf’s Pi olegomena, 
In this case we have to consider not merely the indications 
of the poems, but also the external evidence winch we 
possess regarding the use of writing m Greece This latter 
kind of evidence is much more considerable now than it 
was in Wolfs time. It will be found m a very convenient 
form m A. Kuchoff’s Stndien zur Geschichte des gi ieclmcheu 
Alphabets (Berlin, 1877) 

The oldest known stage of the Gieek alphabet appeals 
to he represented by inscriptions of the islands of Thera, 
Melos, and Crete, which are referred to the 40th Olympiad 
(620 b c ). The oldest specimen of a distinctively Ionian 
alphabet is the famous inscription of the mercenaries of 
Psammetiehus, in Upper Egypt, as to which tho only doubt 
is whether the Psammetiehus in question is the fust or the 
second, and consequently whether the inscription is to bo 
dated 01 40 or 01 47. Considering that the divergence 
of two alphabets (like the difference of two dialects) requires 
both time and familial use, we may gather from these facts 
that writing was w r ell known m Greece early m tho 7th 
century b.o 3 

The rise of prose composition in the Oth century b.c. 
has been thought to mark the time when memory was prac- 
tically superseded by writing as a means of pieserving 
literature, — the earlier use of letters being confined to shoit 
documents, such as lists of names, treaties, laws, <fec This 
conclusion, however, is by no means necessary. It may be 
that down to comparatively late times poetry was not com- 
monly read, but was recited from memoiy But the ques- 
tion is — From what time are we to suppose that the preser- 
vation of long poems was generally secured by the existence 
of written copies'! Now, without counting the Homeric 

2 Contevijporary Review, vol, xxm p 218 ff 

3 The fact that the Phoenician Van (f) was retained m the Gieek 
alphabets, and the vowel u added, shows that when the alphabet was 
introduced the sound denoted by / was still m full vigour Other- 
wise f would have been used for the vo^el v, just as the Humeian 
consonant Yod became the vowel i. But m the Ionic dialect the sound 
of / died out soon after Homer’s time, if indeed it was still pronounced 
then It seems probable therefoie that the introduction of the 
alphabet is not later than the composition of the Homei ic poems, 
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poems — which, doubtless had exceptional advantages m 
thetr fame and popularity— we find a body of literature 
dating from the 8th century bo to which the theory of 
oral transmission is wholly inapplicable. In the Trojan 
cycle alone we know of the two epics of Aretinus, the Little 
Iliad of Lesches, the Oypn a, the Nostoi. The Theban cycle 
is represented by the Thebaid (which Gallmus, who was of 
the 7th century, ascribed to Homei) and the Epigoni . 
Other ancient epics — ancient enough to have passed under 
the name of Homer — ate the Taking of (Echtdia , and the 
Phocais Again, there are the numerous works atfcnbuted 
to Hesiod and other poets of the didactic and the quasi- 
histoncal schools, — Enmelus of Corinth, Cinsetlion of 
Sparta, Agias of Tioezen, and many more. The preserva- 
tion of this vast mass is not explained by any of the various 
considerations which have been brought to bear on the 
Homeric poems — national interest, families of rhapsodists, 
public recitation, &c It can only be attributed to wntmg, 
which must therefore have been m use for two centuries 
or more before there was any considerable prose literature. 
Mor is this m itself improbable. On the contrary, when 
we see how gradual and tentative progress is, and how 
great is the influence of an established literary form, we 
must feel it to be probable that the art of writing had been 
applied to the existing kinds of literature long before it led 
to the creation of a new type. 

The further question, whether the Iliad and Odyssey 
were originally written, is much more difficult. External 
evidence does not reach back so far, and the internal 
evidence is curiously indecisive The only passage which 
can be mteqireted as a leference to writing occurs in the 
story of Bellerophon, told by Glaucus m the sixth book of 
the Iliad . Proetus, king of Corinth, sent Bellerophon to 
his fathei-m-Iaw the kmg of Lycia, and gave him “ baneful 
tokens, scratching on a folded tablet many spirit-destroying 
things, and bade him show this to his father-m-law, that 
he might perish.” The kmg of Lyda asked duly (on the 
tenth day from the guest’s coming) for a token (firee orrjpa 
l$icr&ca), and then knew what Proetus wished to be done 1 
In this account there is nothing to show exactly how the 
message of Proetus was expressed. The use of writing for 
the purpose of the token between ff guest-friends ” (tessera 
Impitahs) is certainly very ancient. Mommsen (Rom. 
Forsch , l. p. 338 ff.) aptly compares the use m treaties, 
which are the oldest species of public documents. But we 
may suppose that tokens of some kind — like the marks 
which the Greek chiefs make on the lots (II. vii. I75jf.) — 
were in use before writing was known. In any system of 
signs there weie doubtless means of recommending a friend, 
3 r giving warning of the piesence of an enemy There is 
ao difficulty, therefore, in understanding the message of 
Proetus without alphabetical writing. But, on the ofchei 
band, theie is no reason for so understanding it. 

If the language of Homer is so ambiguous where the 
use of wilting would naturally be mentioned, we cannot 
sxpect to find more decisive references elsewheie. Argu- 
ments have been founded upon the descriptions of the blind 
singers m the Odyssey , with their songs inspired directly 
by the Muse ; upon the appeals of the poet to the Muses, 
especially m such a place as the opening of the Catalogue , 
ipon the Catalogue itself, which is a kind of historical 
locument put into verse to help the memory ; upon the 
shipowner in the Odyssey , who has tc a good memory for 
lis cargo,” &c. It may be answered, however, in the first 
ilace, that much of this is traditional, handed clown from 
he time when all poetry was unwritten, and m the second 

1 The word cnj/ua means the whole message or document Hence 
rfiiwra Kvypd are not “baneful mails s 15 oi “ character,” but “a 

oken which ” (instead of being one of friendly recommendation, as it 
imported to be) <f was a message of death,” 


place that the form of poetry is determined by the manner 
in which it is used, — the i ©citation or performance, if we 
may give a wide meaning to that term, — not by the maimer 
m which it is composed or pieserved And the “ perfor- 
mance ” of epic poetry still depended upon the power of 
memory long after written copies weie m existence. In 
short, it is one thing to recognize that a Jiteiatuie is essen- 
tially oral m its form, characteristic of an age vhich was 
one of hearing rather than of leading, and quite another 
to hold that the same literature was pieserved entirely by 
oral transmission And finally, if writing was used in 
Homeric times, the absence of all mention of it may be 
connected with the peculiai silence — imposed doubtless by 
the tradition of his art — which the poet observes legal dmg 
himself and his circumstances 

The lesulfc of these various considerations seems to be 
that the age which we may call the Homeric — the age 
which is brought before us m vivid outlines in the Iliad 
and Odyssey — lies beyond the earliest point to which histor} T 
enables us to penetrate And so far as we can draw any 
conclusion as to the author (or authois) of the two poems, 
it is that the whole debate between the cities of iEolis and 
Ionia was wide of the mark The author of the Iliad , at 
least, was evidently a European Greek who lived befoie 
the colonization of Asia Minor; and the claims of the 
Asiatic cities mean no more than that m the days of then 
prosperity these weie the chief seats of the fame of Homer. 2 

This is perhaps the place to considei whether the poems are to be 
regarded as possessing m any degiee the character of historical 
lecoid The question is one which m the absence of satisfactory 
cntena will generally be decided by taste and piedilection A few 
suggestions, howevei, may be made 

1 The events of the Iliad take place in a real locality, the general 
features of which aie kept steadily in view Theie is no doubt 
about Sigeum and Bhoeteum, oi the livers Scamander and Simois, 
oi the islands Irnbios, Lemnos, and Tenedos It is at least lemaik- 
able that a legend of the national interest of the “tale of Ttoy ” 
should be so definitely localized, and that m a district which was 
never famous as a seat of Greek population. 

2 The discoveries of Schliemann prove that the Homene Tioy 
(which can hardly be othei than Hissailik, see Trot) was an ancient 
seat of pi e-Hellenic population This cncumstance perhaps adds 
something to the probability that the legend was founded on fact 

3 The stoiy of the Iliad is smgulaily free fiom the exaggerated 
and marvellous chaiactei which belongs to most legends The apple 
of discoid, the arrows of Phdoctetes, the invulnerability of Achilles, 
and similar fancies, aie the additions of later poets. This sobriety, 
however, belongs not to the whole Iliad, but to the events and 
cliaiaeters of the wai Such figures as Belle lophon, Hxobe, the 
Amazons, winch aie thought of as traditions from an eailiei genera- 
tion, show the marvellous element at woik 

4 Certain peisons and events in the story have a distinctly 
mythical stamp Helen is a figuie of this kind Theie was another 
stoiy accoidmg to which she was carried off by Theseus, and 
leeoveied by liei brothers the Diosern There aie even tiaces of 
a thud veision, m which the Messeman twins, Idas and Lynceus, 
appeal 

5. The analogy of the French epic, the Chanson do Roland, 
favours the belief that there was some nucleus of fact The defeat 
of Eoncevaux was really suffered by a part of Charlemagne’s atmy 
But the Saracen aimy is purely mythical, the hue enemy having 
been the Gascons Thus the element of fact is found m the plate 
wlieie the battle was fought, and the name of the gieat emperoi If 
similaily we leave, as historical, the plain of Troy, and the name 
Agamemnon, we shall peihaps not he far wiong 

(2) The dialect of Homer is properly to be called Old 
Ionic that is to say, it is the dialect of which the Hew 
Ionic of Herodotus and the Attic are varieties, but it is in 
a much earlier stage of development The proof of this 
proposition is to be obtained chiefly by comparing the 
grammatical formation and the syntax of Homer with those 
of Attic. The comparison of the vocabulary is in the nature 
of things less conclusive on the question of date. It would 
be impossible to give the evidence in full without wilting a 
Homeric grammar, but a few specimens maybe of interest 

2 On this point, see Mr Gladstone’s Homme Synchronism , oh in. 

XII — is 
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1 The fiibt aonst in Gieek being a u vteak” tense, i e , formed I time for their development. At the same time there is* 


by a suffix (-0*0), wheieas the second aonst is a “strong tense, 
distinguished by the form of the root-syllable, w e expect to find a 
constant tendency to dimmish the number of second aorists in use 
Ho new second aonsts, we may be suie, weie formed any more than 
new ‘stiong” tenses, such as came 01 sang, can he formed m 
English How m Homer there are upwanls of SO second aonsts 
(not reckoning aorists of “Yerbs m pi” such as i&T'qv, €^307^)5 
foheieasia all Attic piose not moie than 30 aie found In this 
point therefore the Homenc language is manifestly older I11 Attic 
poets, it is true, the numbei of such aonsts is much laiger than in 
piose But heie again we find that they bear witness to Homer 
Of the poetical aonsts m Attic the laiger pait are also Homenc 
Ofcheis are not leally Attic at all, but bon owed from earlier AMic 
and Done poetry It is plain, m short, that the later poetical 
vocabulary was separated fiom that of piose mainly by the forms 
which the influence of Homei had saved fiom being foi gotten 

2 While the whole class of “strong 1 ’ aonsts diminished, certain 
smaller giottpa m the class disappeared altogether Thus we find in 
Homei — 

(a ) The second aon&t middle without the “ themdtic w t ou as 
g$\ 7 )"To, vas fit/ ucl, e(pQi-ro t petished y ak-ro, Imped 

(h ) The aonst formed by reduplication as SeSaev, taught , 
KeKafiiffOaif to seize These constitute a distinct foimation, generally 
With a tf causative 95 meaning , the solitaiy Attic specimen is tjy ayov 

S Another fi{ exception/’ which is leally a survival from a former 
rule, is seen iu the short syllable of the pirn'll of olda (fer/uev, m 
Homei iS-^v, ftrre, ke } Other examples occur m Homei, both m 
the indicative and m the paiticiple, as apypeos, fem apdpvia , so 
fiejjuwv? a, idv'tn, &e } But this vanation oi the stem m diflerent 
paits of a single tense is exactly one of the complexities fiom which 
language is ever stirring to bee itself, and accordingly m Attic it 
has all but disappear ed 

4 It had long been known that the subjunctive m Homer often 
takes a short vowel (e g , m the plural, -op.ev, -ere instead of -ca/xev, 
-7/rs, and in the Mid -o/jtui, kc , instead of -oficu, ke ) This was 
generally said to be done by 44 poetic licence,” 01 mefoi gnitia In 
fact, however, the Homeric subjunctive is almost quite “regular, 55 
though the rule which it obeys is a different one from the Attic It 
may he summed up by saying that the subjunctive takes a> otmj when 
the indicative has a or e, and not otheiwise Thus Homer has 
t-fxw, ice go, t-a-j uev, let us go The later i-w-p.ev was at first a 
solecism, an attempt to conjugate a “veib m fj.i 13 like the “verbs 
111 « ” It will be evident that under this rule the perfect and first 
aonst subjunctive should always take a short vowel ; and this 
accordingly is the case, with veiy few exceptions 

5 The aitiule ( 6 , % } r 6 ) m Homer is chiefly used as an independent 

pronoun (he, she , it), a use which m Attic appears only in a few com- 
binations (such as bjxkv . 6 $ 4 , the one , theoiheo ) This differ- 

ence is parallel to the relation between the Latin die and the article 
of the Romance languages 

6 The piepositions offer seveial points of comparison "What 
the grammar lans ealled “tmesis,” the separation of the preposition 
from the verb with which it is compounded, is peculiar to Homer 
The true account of the matter is that in Homer the place of the 
preposition is not rigidly fixed, asit was afteiwards Again “with” 
is m Homer <rvv (with the dative), 111 Attic piose /xerd with the 
genitive Here Attic poetry is intermediate , the use of <n 6 y is 
retained as a piece of poetical tradition. 

7 In addition to the particle &v, Homei has another, Key, hardly 
distinguishable in meaning. The Homenc nses of tv and Kev are 
different m several respects from the Attic, the general result being 
that the Homenc syntax is more elastic. Thus tv and *e/are used m 
Homer with the future, and with the subjunctive in simple sentences 
(ovk tv rci xptdrpVi noi cimtl t 7 ice). Again in clauses intro- 
duced by the relative, 01 by el, if, the subjunctive is found both 
v ith*and without tv or feev , whereas m Attic (except m a few poetical 
instances) &v is always found (os tv, idv) And yet the Homeric 
syntax is perfectly definite and precise. Homer nses no construc- 
tions loosely or without corresponding differences of meaning His 
rules are equally strict with those of the later language, hut they 
ai e not the same rules And they differ chiefly in this, that the less 
common combinations of the earlier period were disused altogether 
m the later. 

8* I n the vocabulary the most striking difference is that many 
wolds appear from the metre to have contained a sound which they 
afterwards lost, viz , that which is written m some Greek alphabets 
by the " digamma 55 / Thus the words &«£, &<rrv, ipyov, Sj 
and many others must have been written at one time fdva%, fdo-rv, 
fepyov, fiiros This letter, however, died out earlier in Ionic than 
m most dialects, and theie is no pioof that the Homenc poems were 
ever viitten with it. 

The points that have been mentioned, to which many 
others might be added, make it clear that the Homeric and j 
Attic dialects are separated by differences which affect the 
^vhole structure of the language, and require a considerable 


hardly one of these differences which cannot be accounted 
for by the natural growth of the language It has been 
thought indeed that the Homeuc dialect was a mixed one, 
containing iEolic and even Doric foims, but the proof of 
this is scanty and doubtful. There are doubtless many 
Homenc forms which were unknown to the latei Ionic and 
Attic, and which aie found 111 iEolic or othei dialects In 
geneial, however, these are older forms, which must have 
existed m Ionic at one time, and may very well hate be- 
longed to the Ionic of Homer’s time. So too the digamma 
is called “ HUolic 57 by grammarians, and is found on Hfolic 
and Doric inscriptions But the letter was one of the 
original alphabet, and was retained universally as a 
numeral It can only have fallen into disuse by degrees, 
as the sound which it denoted ceased to be pronounced. 
The fact that theie are so many traces of it in Homer is a 
strong proof of the antiquity of the poems, but no proof of 
admixture with AEolic. 

There is one sense, however, m which an admixtuie of 
dialects may be recognized. It is clear that the variety of 
forms in Homei is too great for any actual spoken dialect. 
To take a single instance . it is impossible that the genitives 
. in -oho and in -ou should both have been in everyday use 
together The form m -olo must have been poetical or 
literary, like our -eth of the thud pei son singular, or like ye 
for you, udioso for whoever , and the like. The origin of such 
double forms is not fai to seek The effect of dialect on 
style was always recognized m Greece, and the dialect 
which had once been adopted by a particular kind of poetry 
was ever afterwards adhered to. The Epic of Homer was 
doubtless formed originally from a spoken variety of Ionic, 
hut became literary and conventional with time. It is 
Homer’s own testimony that all the Greeks spoke one 
language (II iv 437),— -that is to say, that they understood 
one another, in spite of the inevitable local differences 
In these circumstances experience shows that some one 
dialect gams a literary supremacy to which the whole 
nation yields So Tuscan became the type of Italian, and 
Anglian of English. But as soon as the dialect is adopted, 
it begins to diverge Horn the colloquial form. Just as 
modern poetical Italian uses many older grammatical founs 
peculiar to itself, so the language of poetry, even in 
Homeric times, had formed a deposit (so to speak) of 
archaic grammar. There were doubtless poets before 
Homer, as well as brave men before Agamemnon , and 
indeed tbe foimation of a conventional dialect such as the 
Homeric must have been the work of several generations. 

The use of Ionic (instead of iEolic) by the Boeotian 
poet Hesiod, in a kind of poetry which was not of the 
Homenc type, tends to confirm the conclusion that the 
literary ascendency of Ionic was anterior to the Ihad and 
Odyssey It follows that the choice of Ionic as the language 
of the Homeric poems is no argument for tho Ionian biith 
of their author (or authors) 

The argument for the antiquity of Homer founded upon 
the traces of Homeric influence m later poetry cannot be 
profitably discussed without going into details which would 
be out of place here, When a phrase or idea is found in 
Homer, and again m a later author, we have to inquire 
whether it may not belong to the common stock from 
which the poet of the Iliad or Odyssey himself drew, and 
then whether it proves anything as to the antiquity of the 
poems in tlmr present form. Hence it is seldom that such 
considerations yield a satisfactory proof. 1 The case is 

1 Tins is not tire place to notice tbe argument which hag been 
founded upon the differences between Homei and later poets It may 
be observed, however, that, while agreement between poets widely 
separated by time calls for notice and explanation, difference is only 
what we expect 
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somewhat different with the arguments derived from the 
early epic poems called ff cyclic ” The fragments of these 
poems, indeed, are so scanty that we cannot compare them 
with Homer in respect of style or language, but enough is 
known of their subjects to indicate that they presuppose 
an Iliad and Odyssey of something like their present foim 
and extent. The Mthiopis of Arctmus (who was of the 
8th century) took up the story of the Tiojan war at the 
point where the Iliad leaves it, and similarly the Telegoneia 
of Eugammon (fl 568 b o) is a mere continuation of the 
Odyssey 

Study of Homo — The Homenc Question — The critical study of 
Homei began m Gieece almost with the beginning of piose wilting 
The fiist name is that of Theagenes of Rhegmrn, contempoiary of 
Cambyses (525 no), who is said to have founded the “new 
giammai” (the older “grammar 55 being the ait of leading and 
wilting), and to have been the mventoi of the allegoncal interpreta- 
tions by v Inch it was sought to reconcile the Homei ic mythology 
with the moiahty and speculative ideas of the 6th century b c. 
The same attitude m the “ancient quarrel of poetiy and philosophy’ 5 
was soon aftei Maids taken by Anaxagoias , and aftei liinx by his 
pupil Metiodoius of Lampsaeus, who explamed away all the gods, 
and even the heioes, as elementaiy substances and foices (Agamem- 
non as the uppei an, &c ) 

The next wnteis on Homei of the “giammatiear 5 type w T eie 
Stesimbiotusof Thasos (contemporary with Cimon) and Antimachus 
of Colophon, himself an epic poet of mark The Thdbctul of 
Antimachus, however, was not popular, and seems to have been a 
great storehouse of mythological learning lathei than a poem of the 
Homeric school 

Othei names of the pie-Socratie and Sociatic times aie mentioned 
by Xenophon, Plato, and Anstotle These weie the “ancient 
Homcries” (. at apxaloi'OgrjptKoi), who busied themselves much with 
the hidden meanings of Homei , of whom Anstotle says, with his 
piofound insight, that they see the small likenesses and oveilook 
the great ones (Mctaph , xh ) 

The text of Homei must have attracted some attention when 
Antimachus came to he known as the “eonecter” (SiopQarris) of a 
distinct edition (ettdocris) Austotle is said himself to have made a 
lecension for the use of Alexander the Great His icmarks on 
Homer (in the Poetics and elsewheie) show that ho had made a 
caieful study of the stiuctuie and leading ideas of the poems, but 
do not throw much light on the text 

The leal woik of cuticism became possible only w hen great collec- 
tions of manuscripts began to be made by the pnnees of the geneia- 
tion aftei Alexandei, and when men of learning weie employed to 
sift and anange these treasures In this way the gieat Alexandrian 
school of Homei ic cuticism began with Zenodotus, the hist chief of 
the Museum, and was continued by Aristophanes and Aiistarehus 
In An stai chus ancient philology culminated, as philosophy had done 
m Socrates All eailier learning either passed into his wnlings, or 
was lost , all subsequent lesearch turned upon his cutical and 
giammatical work 

The means of foimmg a judgment of the cuticism of Aristarchus 
axe scanty The liteiaiy form which preserved the woiks of the 
great historians was unfoitunately wanting, or was not sufficiently 
valued, m the case of the grammarians Abridgments and newer 
treatises soon drove out the writings of Anstaichus and other 
foundeis of the science Moreover, a recension could not be repro- 
duced without new euois soon creeping in Thus we find that 
Didymus, wutmg m the time of Ciceio, does not quote the readings 
of Aiistarehus as we should quote a textus 9 eceytus Indeed, the 
object of his woik seems to have been to determine what those 
readings were. Enough, however, remains to show that Aristarchus 
had a clear notion of the chief problems of philology (except per- 
haps those concerning etymology) He saw, for example, that it was 
not enough to find a meaning for the archaic words (the y\S><r(rai t as 
they were called), but that common words (such as irwos, 4>6&o$) 
had their Homeuc uses, which were to be gathered by due induc- 
tion. In the same spirit he looked upon the ideas and beliefs of 
Homer as a consistent whole, which might be determined from the 
evidence of the poems. He noticed especially the difference between 
the stones known to Homer and those given by later poets, and 
made many comparisons between Homeric and later manners, arts, 
and institutions Agam, he was sensible of the paramount value of 
manusenpt authority, and appears to have introduced no readings 
from mere conjecture. The frequent mention m the Scholia of 
“better” and £C inferior 55 texts may indicate a classification made 
by him His use of the ‘ ‘ obelus ” to distinguish spurious verses, 
which made so large a part of his fame m antiquity, has rather told 
against him with modern seholais 1 It is chiefly interesting as a 
proof of the confusion m which the text must have been before the 

1 See the chapter m Cobet’s Miscellanea Cntica, pp 225-239 


Alexandrian times , for it is impossible to undei stand the readiness 
of Austaiclius to suspect the genuineness of versus unless the state 
of the copies had pointed to the existence of numei ous mtei polations 
On this matter, bow q\ er, we aie left to mcie conjecture The quota- 
tions fiom Homer m pie- Alexandrian autliois aie so inaccurate as 
to tlnmv little 01 no light on the text ninth they used It is at 
least clear that oui manusciipts aie much more tiustvoitliy than 
the recollection of these ancient write is 2 

Oui knowledge of Alexandnan cntiusm is denved almost wholly 
fiomm single document, the famous Iliad of the libiary of St Mark 
in Yeniee ( Codex Pend us , 01 Ten A), fiist published by the 
Fiench scholai Yilloison m 17 SS {Scholia antiqinssimc 1 ad Homo 1 
Ihadem) This manusenpt, "written 111 the 10th eentuiy, contains 
(1) the best text of the Iliad, (2) the critical marks of Anstaichus, 
and (3) Scholia, consisting mainly of extracts fiom four grammatical 
woiks, viz , Didymus (eontempoiaiy of Ciceio) on the recension of 
Anstaichus, An&tomeus (fl 24 re) 011 the cutical marks of Aus- 
taichus, Herodian (fl 16 a d ) on the accentuation, and Hicanoi 
(fl 127 A d ) on the punctuation, of the Iliad 

These extiacts present themselves m two distinct forms One 
series of scholia is written m the usual way, on a margin leserved 
foi the purpose The other consists of brief scholia, wntten m very 
small eharacteis (but of the same peiiod) on the nanow space left 
vacant lound the text Occasionally a scholium of tins kind gives 
the substance of one of the longei extracts , but as a lule they 
are distinct It would seem, theiefoie, that after the manusenpt 
was finished the “marginal scholia 55 weie discoveied to be ex- 
tremely defective, and a new senes of extiacts was added m a form 
winch mteifcied as little as possible with the appeaiancc of the 
book 3 

The mention of the Yenetian Scholia leads ns at once to the 
Homenc controversy, foi the immoital Prolegomena of "Wolf 4 
appealed a few years after Yilloison s publication, and was founded 
m gieat measuie upon the fie&h and abundant xnatenals whn.li it 
furnished Hot that the * ‘ *W olfian theory ” of the Homenc poems 
is directly supported by anything 111 the Scholia , the immediate 
object of the Prolegomena was not to put foi v aid that theory, but 
to elucidate the new and remarkable conditions under which the 
text of Homei liad to be settled, viz , the cliscoi eiy of an aj }>ai atvs 
cnticus of the 2d eentuiy BC The questions legal ding the 
original stiuctuie and eaily histoiy of the poems weie raised (toiced 
upon him, it may bo said) by the cutical problem , but they weie 
really originated by facts and ideas of a wholly different 01 dci 

The 18th eentuiy, m which the spmt of classical eonectno&s had 
the most absolute dominion, did not come to an end before a 
powerful leaction set m, which affected not only literature but also 
speculation and politics In tins movement the leading ideas weie 
concentiated m the woid Ha tine The natural condition of society, 
natmal law, natural religion, the morality of feeling, the poetry of 
nature, gained a singular hold, first on the English philosophers 
from Hume onvaids, and then (through Rousseau chiefly) on the 
general drift of thought and action m Europe In literature the 
effect of these ideas was to set up a false opposition between nature 
and ait As political writers imagined a patnai chal innocence prior 
to codes of law, so men of letteis sought m popular unwritten poetiy 
the freshness and simplicity which weie wanting m the pi evading 
styles The blind minstrel was the counteipart of the noble savage 
The supposed diseoveiyof the poems of Ossian fell m with tins 
tiam of sentiment, and created an enthusiasm for the study of eaily 
popular poetry Homei was soon drawn into the circle of uupmy 
Blackwell (Professor of Greek at Aberdeen) had insisted, m a book 
published m 1735, on the “ naturalness” of Homer, and Y7ood 
(Essay on the Original Genius of Home? , London, 1769) was the first 
wdio maintained that Homer composed without the help of writing, 

2 For example, ZEsehines says that the w T oids cp^gri 5’ is err parka 
'7)X6€ occnr repeatedly in the Iliad , wheieas they never occur there 
Had AEsclnnes lived two centuries eailier, how decisive this would 
have seemed against the antiquity of “our Homei * ” As it is, it 
only pioves the weakness of all such arguments On the Homeiic 
quotations m Aristotle, see Cope’s edition of Aristotle’s PJiHonc , vol 

; 111 p 48 

3 The existence of two gioups of the Yenetian Scholia was first 
noticed by Professor La Roche, and they were fiist distinguished in 

I the edition of W Dmdoif (Oxford, 1875) Theie is also a group of 
Scholia, chiefly exegetical, a collection of which w T as published by 
Yilloison from a second Yenetian MS in his edition of 1788, and has 
been agam edited by Y7, Dindorf (Oxford, 1877). The most im- 
portant collection of this gioup is contained m the Coclex Tounlmnm 
of the British Museum, which is still unedited, though a MS pro- 
bably copied from it, the Codex Yictonanus at Munich, w r as used by 
Bekker for Ins edition of the Scholia (Beilin, 1825) The vast com- 
mentary of Eustathius (of the 12th century) marks a third stage m 
the progress of ancient Homenc learning 

4 Prolegomena ad Home? um sive de operu-m, Hoimricmum yr isca et 
genuma forma vonisqne mutatwmhus et piobalnh ? ai-wne emendandi, 
scnpsitFnd Aug Woffius Yolmneni 
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and supported his thesis by ancient authoi lty, and also by the 
parallel of Ossian Both these boohs were translated into Geiman, 
and then ideas passed into the popular philosophy of the day 
Everything m short was npe fox the leception of a hook that 
brought togethei, with masteily ease and vigoui, the old and the 
new Homenc learning, and diew from it the histoucal pioof that 
Homer was no single poet, writing according to art and rule, hut a 
name which stood for a golden age of the tine spontaneous poetiy 
of genius and nature 

The pait of the Prolegomena which deals with the original form 
of the Homenc poems occupies pp xl -clx (in the first edition) 
Wolf shows how the question of the date of wilting meets us on the 
threshold of the textual cnticism of Homer, and accordingly enteis 
into a Ml discussion, first of the external evidence, then of the 
indications furnished by the poems Having satisfied himself that 
writing was unknown to Homer, he is led to considei the leal mode 
of transmission, and finds this m the Khapsodists, of whom the 
Homendse were an hereditary school And then, comes the conclu- 
sion to which all this has been tending “the die is cast’ 5 — the 
Iliad and Odyssey cannot have been composed m the form m which 
we know them without the aid of writing They must theiefoie 
have been, as Bentley had said, “a sequel of songs and lhapsodies/ 5 
“ loose songs not collected together m the form of an epic poem till 
about 500 yeais after ” This conclusion he then supports by the 
character attributed to the “Cyclic 5 ' poems (whose want of unity 
showed that the structure of the Iliad and Odyssey must he the 
woik of a later time), by one ol two indications of imperfect con- 
nexion, and by the doubts of ancient critics as to the genuineness 
of certain parts These, howevei , are matters of conjecture “ His- 
toria loquitur ” The voice of antiquity is unanimous m declar- 
ing that <f Pisistratus first committed the poems of Homer to 
writing, and reduced them to the ordei m which we now lead 
them ” 

The appeal of Wolf to the “ voice of all antiquity y 5 is by no 
means borne out by the different statements on the subject Ac- 
cording to Herachdes Pontieus (pupil of Plato), the poetry of Homer 
was first bioughfcto the Peloponnesus by Lycurgus, who obtained it 
from the descendants of Creophylus (Poht , fr 2) Plutarch in his 
Life of Lycurgus (c 4) repeats this story, with the addition that 
theie w r as alieady a faint report of the poems m Gieece, and that 
certain detached fragments weie in the possession of a few peisons 
(eKSKrTjrro 8 k oi> iroWo) fi4pr} rtra a’TrOf.dSyv rrjs Toirjcreus &>$ 4 tvx* 

8ia<f>^oy.4vTjs) Again, the Platomc dialogue Hipparchus (which 
though not genuine is piobably earhei than the Alexandnan times) 
asseits that Hipparchus, son of Pisistratus, fiist biought the poems 
to Athens, and obliged the rhapsodists at the Panathemea to follow 
the order of the text, “ as they still do, 1 ’ instead of reciting poitions 
chosen at will The earliest authority for attributing any woik of 
the kind to Pisistratus is the well known passage of Cicero ( I)c 
Oral , 3, 34 “ Qms doctior eisdem femporibus illis, aut cujus 

eloquentia httens instructor fmsse tiaditur quam Pisistrati * qui 
primus Homen lxhros, confusos antea, sic disposuisse dicitur ut nunc 
ha beams 55 } To the same effect Pausanias (vn p 594) says that 
the change of the name Donoessa to Gonoessa (m H, n 573) was 
thought to have been made by “ Pisistiatus or one of his compan- 
ions/ 5 when he collected the poems, which weie then in a fragmen- 
tary condition. {Bieo'Traa’fj.eva re Kcd &Wa &.Wa^ov /JLV 7 }popev 6 fXGVtt 
%epoi{e) Finally, Diogenes Laertius (i 57) says that Solon made 
a law that the poems should he recited with the help of a prompter 
(e£ uTroPoKijs), so that each rhapsoclist should hegm where the last 
left off , and he argues from this that Solon did more than Pisis- 
fcratus to make Homer known The argument is directed against 
a certain Dienchidas of Megara, who appears to have maintained 
that the verses about Athens in the Catalogue (H. il 546-556) 
were interpolated by Pisistiatus The passage is unfortunately 
corrupt, hut it is at least clear that in the time of Solon, accord- 
ing to Diogenes, there were complete copies of the poems, such 
as could be used to control the recitations Hence the acconnt 
of Diogenes is quite irreconcilable with the notices on which Wolf 
relied, * 

It is needless to examine the attempts which have been made to 
harmonize these accounts Such attempts usually start with the 
tacit assumption that each of the persons concerned — Lycurgus 
s fratus, Hipparchus — resist have done something for the 
text of Homer, or for the regulation of the rhapsodists But we 
nave first to consider whether any of the accounts come to us on 
such evidence that we are hound to consider them as oontammo' a 
nucleus of truth ° 

In the firstplaee, the statement that Lycurgus obtained the poems 
from descendants of Creophylus must be admitted to be purely 
mythical But if we reject it, have we any better reason for believing 
the parallel assertion m the Platonic Hipparchus'* It is tiue that 
Hipparchus is undoubtedly a real person On the other hand it is 
evident that thePisistratidas soon became the subject of many fables 
Thucydides notices as a popular mistake the belief that Hipparchus 
was the eldest son of Pisistratus, and that consequently he was 
the reigning " tyrant 55 when he was killed by Anstogiton The 


Platonic Hipparchus follow s this erroneous veision, and may theie- 
foie be legal ded as lepiesentmg (at best) meie local tradition tYe 
may reasonably go fuithei, and seem this pait of the dialogue a 
piece of histoucal lomaiice, designed to put the “tyrant 55 family 
m a favomable light, as pations of liteiatuie and learning 

Again, the account of the Hippaichus is conti adicted by Diogenes 
Laertius, who says that Solon piovided foi the due lecitation of the 
Homeric poems The only good authorities as to tins point axe the 
oiatois Lycuigus and Isocrates, who mention the law piesenbing 
the recitation, but do not say when oi by whom it was enacted 
The mfeience seems a fan one, that the authoi of the law was leally 
unknown 

With legal d to the statements which attribute some \v oik m con- 
nexion w lth Homei to Pisisti atus, it w as noticed by Wolf that Cicei o, 
Pausanias, and the otheis who mention the naattci do so nea?ly m 
the same ivoids, and theiefoie appeal to have drawn fiom a common 
source This source was m all piobability an epigiam quoted m tw o 
of the slioit lives of Homer, and there said to have been inscubed 
on the statue of Pisistratus at Athens In it Pisisti at us is made to 
say of himself that he “collected Homei, who was foimeily sung 
in fragments (&s rbp^Opvpop tfOpotcr a ctt opd8yv tJj Trplv &edio yevov), 
for the golden poet was a citizen ol ours, since we Athenians 
founded Smyrna 55 The othei statements lepeat these woids with 
various minor additions, chiefly intended to explain how the poems 
had been reduced to tins fragmentary condition, and how Pisistratus 
set to woikto ie store them Thus all the authority foi the woik of 
Pisisti atus “1 educes itself to the testimony of a single anonymous 
inscription 15 (Hutzhoin, p 40) How, what is the value of that 
testimony? It is impossible of couise to believe that a statue of 
Pisistratus was set up at Athens m the time of the fiee republic 
The epigiam is almost ceitainly a meie liloiaiy exeicise And what 
exactly does it say 2 Only that Homei was recited m fragments by 
the rhapsodists, and that these paitial recitations w T eie made into a 
continuous whole by Pisisti atus , which does not necessanly mean 
moie than that Pisistratus did wliat other authorities ascribe to 
Solon and Hipparchus, viz , legulated the lecitation 

Against the theory which sees m Pisisti atus the authoi of the 
first complete text of Homer we have to set the absolute silence of 
Herodotus, Thucydides, the oiators, and the Alexandnan gram- 
marians Ancl it can haidly be thought that then silence is acci- 
dental. Herodotus and Thucydides seem to tell us all that they 
know of Pi&istiatus The oiatois Lycuigus and Isocrates make a 
great deal of the recitation, of Homei at the Panathemea, but know 
nothing of the poems having been collected and ananged at Athens, 
a fact which would have ledounded still more to the lionoiu of the 
city Finally, the Scholia of the Ven A contain no reference oi 
allusion to the stoiy of Pisistratus As these Scholia are derived m 
substance fiom the wiitings of Aristarchus, it seems impossible to 
believe that the story was known to him The ciicum&tancc that 
it is leferred to m the later Scholia Victoi land, and m Eustathius, 
gives additional weight to this argument 

The result of these considerations seems to be that nothing rests 
on good evidence beyond the fact that Homer was recited by law at 
the Panathenaic festival The rest of the stoiy is probably the 
result of giadual expansion and accietion. It was inevitable that 
later writers should speculate about the authoiship of such a law, 
and that it should be attributed with moie or less confidence to 
Solon or Pisistiatus or Hipparchus The choice would ho deter- 
mined in great rneasme by political feeling It is piobably not an 
accident that Lieuchidas, who attributed so much to Pisistiatus, 
was a Meganan The author of the Hipparchus is evidently 
influenced by the anti-demo cratical tendencies m which he only 
followed Plato. In the times to which the story of Pisistiatus can 
be traced, the 1st century B o , the substitution of the “tyiant” for 
the legislator was extiemely natural It was equally natural that 
the importance of Ins woik as legauls the text of Homer should be 
exaggeiated The splendid patronage of letters by the successors of 
Alexander, and especially the gicat institutions which had been 
founded at Alexandria and Peigamus, had made an impression on 
the imagination of learned men which was reflected in the curient 
notions of the ancient despots It may even be suspected that 
anecdotes m praise of Pisistiatus and Hipparchus were a delicate 
form of flattery addiessed to the reigning Ptolemy Tinder these 
influences the older stones of Lycurgus bringing Homer to the 
Peloponnesus, and Solon providing for the recitation at Athens, weie 
thrown into the shade 

In the later Byzantine times it was believed that Pisistratus was 
aided by seventy gi ammanans, of whom. Eenodotus and Aristarchus 
were the chief The great Alexandnan grammarians had become 
figures in a new mythology. It is true that Tzetzes, one of the 
writers from whom we have this stoiy, gives a better version, 
according to which Pisistratus employed four men, viz , Onoma- 
critus, Zopyrus of Ileraclea, Orpheus of Croton, and one whoso name 
e*wc4y<cuXos), Many scholars (among them 
Kitsch!) accept this acconnt as probable. Yet it rests upon no 
bettei evidence than the other 

The effect of the Prolegomena was so overwhelming that, although 
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a few piotests were made at the time, the true Homenc conti oveisy 
did not begin till after the death of 'Wolf (1824) His speculations 
wore th 010 uglily m harmony with the ideas and sentiment of the 
time, and his lii&toncal arguments, especially his long airay of 
testimonies to the work ot Pi&istiatus, were haidly challenged 

The fiist con&ideiable antagonist of the Wolhan school was G W 
Nitzuch, whose writings cover the space 1828-1862, and deal with 
e\ eiy side of the controversy In the earlier pait of his ft Ieletemata 
(1830) he took up the question of wntten or ummtlen liteiatuie, 
on which Wolfs whole argument turned, and showed that the ait 
of wilting must be anterioi to Pisistiatus In the latei pait of 
the same senes of discussions (1837), and m his chief woik (Die 
iS fogenpoesic dev Onechen, 1852), he investigated the stiuetme of 
the Homeue poems, and their relation to the other epres of the 
Tiojan cycle These epics had meanwhile been made the subject 
of a work vdneh for exhaustive learning and delicacy of artistic 
perception has few avals m the histoiy of philology, the Eyic 
Cycle of F G Welcker The confusion which previous scholars 
had made between the ancient post-Homerie poets (Aictnms, 
Lesches, &c ) and the learned mythological waiters (such as the 
“senptor eyolicus” of Horace) was first cleared up by Welckei 
Wolf had aigued that if the cyclic wnteishad known the Iliad and 
Odyssey which we possess, they w T onld have imitated the nmty of 
stiuetme which distinguishes these two poems The le&ult of 
Welckei’ s labours was to sliow that the Homeue poems had in- 
fluenced both the form and the substance of epic poetiy 

In this way there arose a conservative school who admitted more 
or less freely the absorption of pre-existing lays m the formation of 
the Iliad and Odyssey , and also the existence of considerable inter- 
polations, but assigned the mam work of formation to prehistoric 
tunes, and to the genius of a gieat poet Whether the two epics 
were by the same author remained an open question , the tendency 
of this group of scholars was decidedly towaids separation Re- 
garding the use of writing too they were not unanimous K 0 
Muller, for instance, maintained the view of Wolf on this point, 
while he strenuously combated the mfeienee which Wolf diew 
fiomit 

The Pt olegomenahorQ on the title page the words “ Volumen I ” , 
but no second volume ever appealed, noi was any attempt made by 
Wolf himself to cany his theoiy fuithei The fiist important steps 
in that direction weie taken by Gottfued Heimann, chiefly m two 
dissertations, Be inter polationibus Homcn (Leips , 1832), and Be 
iter atis Homer i (Leips , 1840), called for th by the w utmgs of N itz&ch 
As the void “interpolation” implies, Hermann did not maintain 
the hypothesis of a conger les of independent “lays ” Feeling the 
difficulty of supposing that all the ancient mmstiels sang of the 
“ wrath of Achilles” oi the “return of Ulysses” (leaving out even 
the captuie of Troy itself), he was led to assume that tw o poems of no 
great compass dealing with these two themes became &o famous at 
an early peuod as to throw other parts of the Trojan into the back- 
ground, and w T eie then enlaiged by successive generations of lhapso- 
dists Some parts of the Iliad, moieover, seemed to him to be 
older than the poem on the wiath of Achilles , and thus m addition 
to the “Homenc” and “post-Homenc” matter he distinguished a 
“ pi e-Homeuc ” element 

The conjectures of Heimann, m which the Wolfian theoiy found 
a modified and tentative application, were presently thiown into 
the shade by the more ti enchant method of Lachmann, who (m two 
papers read to the Beilin Academy m 1837 and 1841) sought to 
show that the Iliad w as made up of sixteen independent “lays,” 
with vanous enlargements and interpolations, all finally reduced 
to order by Pisistiatus The fiist book, foi instance, consists of a 
lay on the anger of Achilles (1-347), and two continuations, 
the return of Chiyseis (430-492) and the scenes m Olympus 
(348-429, 493-611) The second book forms a second lay, but 
several passages, among them the speech of Ulysses (278-332), 
are interpolated In the thud hook the scenes m which Helen and 
Pnam take pait (including the making of the tiuce) are pionounced 
to be interpolations , and so on Regaidmg the evidence on wdnch 
these sweeping results are founded, opinions will vaiy The degree 
of smoothness oi consistency which is to be expected on the hypo- 
thesis of a single author will he deteimmed by taste rather than 
argument The dissection of the fiist book, foi instance, turns 
partly on a chronological inaccuracy which might w ell escape the 
poet as w T ell as his heaiers In examining such points we aie apt 
to forget that the conti adictions by which a story is shown to he 
untnie are quite different fiom those by which a confessedly untiue 
story would he shown to be the work of different authois 

Structure of the Iliad — The subject of the Ihad, as the 
first line proclaims, is the “anger of Achilles ” The 
manner m which this subject is worked out will appear 
from the following summary, m which we distinguish (1) 
the plot, ie j the story of the quarrel, (2) the main course 
of the war, which form3 a sort of underplot, and (3) subor- 
dinate episodes 


I Quarrel of Achilles with Agamemnon and the Greek aimy 
— Agamemnon, having been compelled to give up his 
prize Chiyseis, takes Briseis from Achilles— Thereupon 
Achilles appeals to his mothei Thetis, who obtains fiom 
Zeus a promise that he will give victoiy to the Tiojans 
until the Gieeks pay due honour to liei son — Meanwhile 
Achilles takes no part m the w ai 
II Agamemnon is peisnaded by a dieani sent fiom 

Zeus to take tbe held with all his forces 

His attempt to test the temper of the army 
nearly leads to their letum 
Catalogue of the aimy 
Tiojan mu&tei — Tiojan catalogue 
III. Meeting of the amue& — Palis challenges Menelaus — 

Tiuce made 

“ Teichoscopy,” Helen pointing out to Pnam 
the Gieek leaders 

The duel- Paris is saved by Aphrodite 
IY Tiuce bioken by Pandarus 

Advance of the armies — Battle 
V Ai isteia of Diomede— his combat with Apln odite 

VI — Meeting with Glaucus — Visit of Hector to 

(1-311) the city, and offering of a peplus to Athene 

(312-529) Visit of Hector to Pans — to Andromache 

VII Return of Hectoi and Pans to the field 

Duel of Ajax and Hectoi 
Truce foi burial of dead 
The Gieeks build a wall lound then camp 
VIII Battle — Tbe Tiojans encamp on the field 

IX. Agamemnon sends an embassy by night, offenng Achilles 
restitution and full amends— Achilles refuses 
X, Doloneia— Night expedition of Odysseus and 

Diomede 

XI Ansteia of Agamemnon — he is wounded — ‘Wound- 

ing of Diomede and Odysseus 
Achilles sends Antilochus to inquire about Machaon 
XII Stoimmg of the wall — the Trojans reach tlie ships 

XIII Zeus ceases to ivatch the field— Poseidon secretly 
comes to the aid of the Gieeks 

XIV Sleep of Zeus, by the conti lvanee of Here 

XV Zeus awakened — Restores the advantage to the Tro- 

jans — Ajax alone defends the ships 
XVI. Achilles is persuaded to allow Patioclus to take the field 
Patroclus dnves back the Trojans — kills Saipedon— 
is himself killed by Hector 

XVII Battlefoi the body of Patioclus— Ansteia of Menelaus 

XVIII News of the death of Patioclus is brought to Achillea — 
Thetis comes with the Neieids— piomises to obtain new 
aimoui foi lnm ft om Hephaestus 

The shield of Achilles described. 

XIX Reconciliation of Achilles — His gnef and desire to avenge 
Patioclus 

XX The gods come down to the plain — Combat of 

Achilles with TEneas and Hector, who escape. 

XXI. The Scamandei is choked with slam — rises against 

Achilles, w ho is saved by Hephaestus 
XXII Hector alone stands against Achilles — Ins flight 

round the walls — he is slam 

XXIII Bimal of Patioclus— Funeral games 

XXIV Pnam lansoms the body oi Hectoi— his burial 

Such is the “ action ” (^rpa^s) which in Aristotle’s opinion 
showed tlie superiority of Homer to all later epic poets 
But the proof that his scheme was the work of a great poet 
does not depend merely upon the artistic unity which 
excited the wonder of Aristotle. A number of separate 
“lays” might conceivably he arranged and connected by 
a man of poetical taste in a manner that would satisfy all 
requirements. In such a case, however, the connecting 
passages would be slight and weak Now, in the Ihad 
these passages are the finest and most characteristic. The 
element of connexion and unity is the story of the “ wrath 
of Achilles”, and we have only to look at the books which 
give the stoiy of the wrath to see how essential they are. 
Even if the ninth book is rejected (as Grote proposed), 
there remain the speeches of the first, sixteenth, and nine- 
teenth books. These speeches form the cardinal points in 
the action of the Ihad — the framework into winch every- 
thing else is set , and they have also the best title to the 
name of Homer 

The further question, however, remains, — What shorter 
narrative piece fulfilling the conditions of an independent 
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poem lias Laehmann succeed ed in disengaging from the 
existing Iliad* It must be admitted that when tried by 
this test his “ lays w generally fail The “quarrel of the 
chiefs,” the “ muster of the army,” the “duel of Pans and 
Menela.ua/* &c,, aie excellent beginnings, but have no satis- 
fying conclusion And the reason is not far to seek. The 
Iliad is not a history, not is it a series of incidents in the 
history, of the siege It turns entirely upon a single 
incident, occupying a few days only. The several episodes 
of the poem are not so many distinct stones, each with an 
interest of its own. They are only parts of a single mam 
event Consequently the type of epic poem which would 
he produced by an aggregation of shorter lays is not the 
type which we have m the Iliad, Rather the Iliad is 
itself a single lay which has grown with the growth of 
poetical ait to the dimensions of an epic. 

But the original nucleus and parts of the incidents may 
be the work of a single great poet, and yet other episodes 
may he of different authorship, wrought into the structure 
of the poem m later times Various theories have been 
based on this supposition Grote in particular held that 
the original poem, which he called the Achilleis, did not 
include books n -vn , ix , x , xxui , xxiv Such a view 
may be defended somewhat as follows. 

Of the books which relate the events during the absence 
of Achilles fioni the Gieek ranks (n ~xv ), the last five are 
directly related to the mam action They describe the 
successive steps by which the Greeks are driven back, hist 
fiom the plain to the rampart, then to their ships More- 
over three of the chief heroes, Agamemnon, Diomede, and 
Ulysses are wounded, and this circumstance, as Laehmann 
himself admitted, is steadily kept in mind throughout It 
is otherwise with the earlier books (especially n -vu ). The 
chief incidents in that part of the poem — the panic rush to 
the ships, the duels of Paris and Menelaus, and of Hector 
and Ajax, the Ansteia of Diomede — stand in no relation 
to the mainspring of the poem, the promise made by Zeus 
to Thetis It is true that in the thirteenth and fourteenth 
books the purpose of Zeus is thwarted for a time by other 
gods , hut in books d -via it is not so much thwarted as 
ignored Further, the events follow without sufficient 
connexion The truce of the third book is bioken by 
Pandaius, and Agamemnon passes along the Greek ranks 
with woids of encouragement, but without a hint of the 
treachery just committed The Ansteia of Diomede ends 
in the middle of the sixth book , he is uppermost m all 
thoughts down to ver 311, hut from this point, m the meet- 
ings of Hector with Helen and Andromache, and again m 
the seventh book when Hector challenges the Greek chiefs, 
his prowess is forgotten Once more, some of the incidents 
seem to belong properly to the beginning of the wai The 
joy of Menelaus on seeing Pans, Priam's ignorance of the 
Greek leaders, the speeches of Agamemnon in his review 
of the ranks (in book iv ), the building of the wall— all 
these are in place after the Gieek landing, but hardly m 
the ninth year of the siege. 

On the other hand, it may be said, the second hook opens 
with a direct reference to the events of the first, and the 
mention of Achilles m the speech of Thersites (u 239 f) 
is sufficient to keep the mam couise of events in view. 
The Catalogue is connected with its place m the poem by 
the lines about Achilles (686-694) ’When Diomede is 
at the height of his Ansteia Helenas says (IL vi, 99), 
“ We did not so fear even Achilles ” And when m the 
third book Prmm asks Helen about the Greek captains, or 
when in the seventh hook nine champions come forward 
to contend with Hector, the want of the greatest hero of 
all is sufficiently felt If these passages do not belong to 
the period of the wrath of Achilles, how are we to account 
for his conspicuous absence % 


Further, the want of smoothness and unity which is 
visible m this part of the Iliad may be due to other causes 
than cliffeience of date or authorship. A national poet 
such as the author of the Iliad cannot always choose or 
ariange his matter at his own will. He is hound by the 
tLadLtions of his art, and by the feelings and expectations 
of his hearers The poet who brought the exploits of 
Diomede into the Iliad doubtless lmd his reasons fordoing 
so, which were equally strong whether he was the poet of 
; the Achilleis or a later Homerid or lhapsodist. And if 
| some of the incidents (those of the third book in particular) 

: seem to belong to the beginning of the war, it must bo 
considered that poetically, and to the heaiers of the Iliad , 
the war opens m the third book, and the incidents are of 
the kind that is required m such a place* The tiuce makes 
a pause which heightens the interest of the impending 
battle ; the duel and the scene on the walls are effective 
in bunging some of the leading characters on the stage, 
and m making us acquainted with the picvious history. 
The stoiy of Paris and Helen especially, and the general 
position of affairs m Troy, is put before us in a singularly 
vivid manner The book m short forms so good a prologue 
to the action of the war that we can hardly be wrong m 
attributing it to the genius which devised the rest of the 
Iliad . 

The case against the remaining hooks is of a different 
kind. The ninth and tenth seem like two independent 
pictures of the night before the great battle of xi -xvii. 
Either is enough to fill the space m Hornet's camas; and 
the suspicion arises (as when two Platonic dialogues bear 
the same name) that if either had been genuine, the other 
would not have come into existence. If one of the two is 
to be lejected it must he the tenth, which is certainly the 
less Homeric. It relates a picturesque adventure, conceived 
m a vein more approaching that of comedy than any other 
part of the Iliad Moreover, the language m several places 
exhibits traces of posfc-Homeric date. The ninth book, on 
the othei hand, was rejected by Giote, chiefly on the 
grounds that the embassy to Achilles ought to have put an 
end to the quarrel, and that it is ignoieil in later passages, 
especially in the speeches of Achilles (xi 609 ; xvi. 72, 85). 
His argument, however, rests on an assumption which wo 
are apt to bring with us to the leading of the Iliad, but 
which is not borne out by its language, viz., that there was 
some definite atonement demanded by Achilles, or due to 
him according to the custom and sentiment of the time. 
But m the Iliad the whole stress is laid on the anger of 
Achilles, which can only be satisfied by the defeat and 
extreme peril of the Greeks 1 tie is influenced by Ins own 
feeling, anrl by nothing else. Accordingly, m the ninth 
book, when they are still protected by the rampart (ieo 
348 f,)^ he rejects gifts and fair words alike , m the six- 
teenth he is moved by the tears and entreaties of Palroclus, 
and the sight of the Greek ships on fire, ui the nineteenth 
Kis anger is quenched m grief. But he makes no condi- 
tions, either m rejecting the offers of the embassy or in, 
returning to the Greek army And this conduct is the le- 
sult, not only of his fierce and inexorable character, but also 
(as the silence of Homer shows) of the want of any gene- 
ral rules or principles, any code of morality or of honour, 
which would have required him to act m a different way. 

Finally, Grote objected to the two last hooks that they 
pi along the action of the Iliad beyond the exigencies of a 
coherent scheme. Of the two, the twenty-third could more 
easily be spared In language, and peihaps m style and 
manner, it is akm to the tenth , while the twenty-fourth is 
in the pathetic vein of the ninth, and like it serves to bring 
out new aspects of the character of Achilles. 

1 On this point see a paper by Professoi Packed m the Tutus of 
the American Philological Association, 1876. 
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A lecent wntei (Dr E, Kammei) has given some stiong reasons 
for doubting tlie genuineness of the passage m book xx describing 
the duel between Achilles and /Eneas (79-352) The incident is 
certainly veiy much out of keeping with the vehement action of 
that pait of the poem, and especially with the moment when 
Achilles returns to the field, eager to meet Hector and avenge the 
death of his friend The intei polation (if it is one) is piobably due 
to local intei ests It contains the well-known prophecy that the 
descendants of /Eneas are to rule ovei the Tiojans, — pointing to the 
existence of an /Knead dynasty m the Tioad So, too, the legend 
of Anclnses m the Hymn to Aplnodite is evidently local , and 
/Eneas becomes more prominent m the latei epics, especially the 
m and the 5 1 Afar nepcris of Arctmus 

Structui e of the Odyssey — In. the Odyssey , as in the Iliad, 
the events related fall within a short space of time The 
difficulty of adapting the long wanderings of Ulysses to a 
plan of this type is got over by the device — first met with 
in the Odyssey — of making the hero tell the story of his 
own ad ventures. In this way the action is made to begin 
almost immediately before the actual return of Ulysses. 
Up to the time when he reaches Ithaca it moves on three 
distinct scenes we follow the fortunes of Ulysses, of 
Telemachus on his voyage in the Peloponnesus, and of 
Penelope with the suitors The art with which these 
thi earls are woven together was leeognized by Wolf himself, 
who admitted the difficulty of applying his theory to the 
*“ admirabilis summa et eomp&ges” of the poem. Of the 
comparatively few attempts which have been made to dis- 
sect the Odyssey , the most moderate and attractive is that 
of Professor A. Kirchoff of Berlin 1 * * 

~ According to Knelioff, the Oclyssey as we have it is the lesult of 
additions made to ail original nucleus Theie was fiist of all a 
“Return of Odysseus,” relating chiefly the adventures with the 
Cyclops, Calypso, and the Ph&acians , then a continuation, the 
scene of which lay m Ithaca, embiacmg the bulk of books xui -xxm 
The poem so foimed was enlarged at some time between 01 30 and 
01 50 by the stones of books x -xii (Cnee, the Snens, Scylla, &c.), 
and the adventuies of Telemachus Lastly, a few passages weie m- 
-fceipolated in the time of Pi&istiatus 

The pioof that the scenes m Ithaca aie by a later hand than the 
ancient f< Return” is found chiefly in a conti adiction discussed by 
Ku choff m his sixth dissertation (pp 135 ff , ed 1869) Sometimes 
Ulysses is represented as aged and worn by toil, so that Penelope, 
for instance, cannot recognize him , sometimes he is really m the 
pume of hoi oio vigour, and his appealing as a beggarly old man is 
the voik of Athene’s wand. The first of these representations is 
-evidently natural, considering the twenty eventful years that have 
passed , but the second, Knchoff holds, is the Ulysses of Calypso’s 
island and the Phceacian court He concludes that the aged Ulysses 
belongs to the C£ continuation” (the change wrought by Athene’s 
wand being a device to leconcile the two views), and hence that the 
continuation is the woik of a different authoi 

Ingenious as this is, theie is really veiy slender ground foi 
Kiroholf’s thesis The passages in the second half of the Odyssey 
which describe the appeal ance of Ulysses do not give two well- 
marked representations of him Sometimes Athene disguises him 
as a decrepit beggai, sometimes she bestows on him supernatural 
beauty and vigour It must be admitted that we aie not told 
exactly liow long m each ease the effect of these changes lasted 
But neither answers to his natuial appearance, oi to the appearance 
which he is imagined to present m the eailiei books In the palace 
of Alcmous, foi instance, it is noticed that he is vigoious but 
** maned by many ills” (iccucoTtn crwdppnKrcu iroXeecrtft, Ocl vni 137), 
and this agrees with the scenes of recognition m the latter part of 
the poem 

The arguments by which Knchoff seeks to prove that the stones 
of books x -xii are much latei than those of book ix aie not more 
convincing He points out some resemblances between these three 
books and the Aigonautic fables, among them the circumstance that 
a fountain Aitacia occurs m both In the Aigonautic story this 
fountain is placed m the neighbourhood of Cyzicus, and answers to 
an actual fountain known m historical times Knchoff argues that 
the Arfcacia of the Aigonautic story must have been taken from the 
real Artacia, and the Artacia of the Odyssey again from that of the 
Argonautie story. And as Cyzicus was settled fiom Miletus, he 
infers that both sets of stones must be comparatively late It is 
nioie probable, surely, that the name Artacia occurred independ- 
ently (as most geographical names aie found to occur) m more than 

1 Die Composition der Odyssee , Berlin, 1869 A full discussion of 

this book is given by Dr E. Hammer, Die Dhnheit dei Odyssee, 

Leipsie, 1873. 


one place Or it may be that the Aitacia of the Odyssey suggested 
the name to the colonists of Cyzicus, v hence it was adopted into 
the later veisions of the Argonautie story The fuithei argument 
that the Nostoi lecognized a son of Calypso by Ulysses but no son 
of Circe, consequently that Cnee was unknown to the poet of the 
JSTostot, rests (m the first place) upon a conjectural alteration of a 
passage in Eustathius, and moieovei has all the weakness of an 
argument hom silence, m addition to the uncertainty ansing fiom 
our very slight knowledge of the author whose silence is m question 
Emally, when Kiiekoff finds traces in books x -xii of their having 
been originally told by the poet himself instead of being put m the 
month of his heio, we feel that maccuiacies of this kind aie apt to 
cieep in whenevei a fictitious stoiy is tin own into the form of an 
autobiogiaphy 

Inqumes conducted with the refinement which characterizes 
those of Knchoff are always instructive, and his book contains veiy 
many just observations , bnt it is impossible to admit Ins mam 
conclusions And perhaps we may infer that no similar attempt 
can be more successful It does not mdeed follow that the Odyssey 
is fiee fiom interpolations The New fa of book xi may be later (as 
Lauei maintained), or it may contain additions, which could easily 
he mseited in a description of the land And the last book is pro- 
bably by a different hand, as the ancient critics believed But the 
unity of the Odyssey as a whole is apparently beyond the icach of 
the existing weapons of criticism 

Chonzontes — When we aie satisfied that each of the 
great Homeric poems is either wholly or mainly the work 
of a single poet, a question remains which has been matter 
of controversy m ancient as well as modern tunes — Aie they 
the work of the same poet? Two ancient grammarians, 
Xeno and Hellanicus, were known as the separators (oE 
X^p^ovre?) j and Aristarchus appears to have written a 
treatise against their heresy. In modern times some of 
the gieatest names have been on the side of the Cf Chori- 
zonfces v 

If, as has been maintained in the preceding pages, the 
external evidence regarding Homer is of no value, the pro- 
blem now befoie us may be stated in this form —Given two 
poems of which nothing is known except that they are of 
the same school of poetry, what is the probability that they 
are by the same author** We may find a fair parallel by 
imagining two plays drawn at hazard from the works of the 
great tiagic writers. It is evident that the burden of proof 
would rest with those who held them to he by the same 
hand. 

The arguments used in this discussion have been of very 
various calibre The ancient Chorizontes observed that the 
messenger of Zeus is Iris m the Iliad , but Heimes m the 
Odyssey , that the wife of Hephaestus is one of the Cliarites 
in the Iliad , but Aplnodite m the Odyssey , that the heroes 
in the Iliad do not eat fish , that Crete has a hundred 
cities according to the Iliad , and only ninety according to 
the Odyssey, that TTpoTrapoide is used in the Iliad of place, 
m the Odyssey of time, <fec Modem scholars have added 
to the list, especially by making careful comparisons of the 
two poems iu respect of vocabulary anrl grammatical foims 
Ho thing is more difficult than to assign the degree of 
weight to he given to such facts The difference of sub- 
ject between the two poems is so great that it leads to the 
most striking differences of detail, especially in the voca- 
bulary. For instance, the word 06/tos, which m Homer 
means u flight in battle” (not “fear”), occurs thnty-nme 
times in the Iliad , and only once m the Odyssey , but then 
there are no battles m the Odyssey Again, the verb 
pYjyvvyiL^io break, 55 occurs foity-eight times in the Iliad, and 
once lu the Odyssey, — the reason being that it is constantly 
used of breaking the armour of an enemy, the gate of a 
city, the hostile ranks, <fee. Once more, the word ckoto?, 
u darkness, 75 occurs fourteen times in the Iliad, once m the 
Odyssey But m every one of the fourteen places it is used 
of “ darkness 35 coming over the sight of a fallen warrior 
On the other side, if words such as dc rayiv&as, i( a bath/ 7 
“ a basin for the hands,” Aecrx^ f< a place to meet and 
talk/ 5 &c , are peculiar to the Odyssey , we have only to 
remember that the scene in tlie Iliad is hardly ever laid 
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within any walls except those of a tent. These examples 
will show that mere statistics of the occurrence of words 
prove little, and that we must begin, by looking to the sub- 
ject and character of each poem When we do so, we at 
once find ourselves m the presence of differences of the 
broadest kind. The Iliad is much more historical m tone 
and character The scene of the poem is a real place, and 
the poet sings (as Ulysses says of Demodocus) as though 
he had been present himself, or had heaid from one who 
had been The supernatural element is confined to an 
interference of the gods, which to the common eye hardly 
disturbs the natural current of affairs. The Odyssey , on the 
contrary, is fall of the magical and romantic — “ speciosa 
miracula,” as Horace called them Moreover, these marvels 
— which in their original form are doubtless as old as any- 
thing m the Iliad^ since m fact they are part of the vast 
stock of popular tales (. Marcher*. ) diffused all over the 
world — are mixed up m the Odyssey with the heioes of the 
Trojan war. This has been especially noticed m the case 
of the story of Polyphemus, one that is found m many 
countries, and in versions which cannot all be derived from 
Homer W. Grimm has pointed out that the behaviour of 
Ulysses in that sfcoiy is senseless and foolhardy, utterly 
beneath the wise and much-enduring Ulysses of the Trojan 
war The reason is simple , he is not the same Ulysses, 
but a being of the same world as Polyphemus himself — the 
world of giants and ogres The question then is — How 
long must the name of Ulysses have been familial m the 
legend (Saye) of Troy before it made its way into the tales 
of giants and ogres ( Marchen ), where the poet of the 
Odyssey found it? 

Again, the Trojan legend has itself received some exten- 
sion between the time of the Ilictd and that of the Odyssey 
The story of the Wooden Horse is not only unknown to the 
Iliad, but is of a kind winch we can hardly imagine the 
poet of the I had admitting. The part taken by ISTeopto- 
leruus seems also to be a later addition. The tendency to 
amplify and complete the story shows itself still more m 
the Cyclic poets Between the Iliad and these poets the 
Odyssey often occupies an intermediate position. 

This great and significant change m the treatment of the 
heroic legends is accompanied by numerous minor differ- 
ences (such as the ancients remarked) in belief, m manners 
and institutions, and in language. These differences bear 
o it the inference that the Odyssey is of a later age The 
progress of reflexion is especially shown in the higher ideas 
entertained regarding the gods. The turbulent Olympian 
court has almost disappeared. Zeus has acquired the 
character of a supreme moral ruler ; and although Athene 
and Poseidon are adverse influences in the poem, the notion 
of a direct contest between them is scrupulously avoided. 
The advance of morality is shown in the more frequent use 
of terms such as “just” (8uwuos), “ piety” (ocnfy), “ inso- 
lence ,5 (8/fpis), “god-fearing” (0eou%), “pure” (dyvos), 
and also in the plot of the story, which is distinctly a con- 
test between right and wrong In matters bearing upon 
the arts of life it is unsafe to press the silence of the Iliad 
We may note, however, the difference between the house 
of Priam, surrounded by distinct dwellings for his many 
sons and daughters, and the houses of Ulysses and 
Aleinous, with many chambers under a single roof The 
singer, too, who is so prominent a figure in the Odyssey can 
hardly be thought to be absent from the Iliad merely 
because the scene is laid in a camp 

Style of Homer — A few words remain to be said on the 
style and general character of the Homeric poems, and on 
the comparisons which may be made between Homer and 
analogous poetry in other countries, 

; The cardinal qualities of the style of Homer have been 
pointed out once for all by Mr Matthew Arnold. “ The 1 


translator of Homei,” he says, “should above all be pene- 
trated by a sense of four qualities of his authoi — that lie 
is eminently rapid, that he is eminently plain and clnect, 
both m the evolution of his thought and in the expression 
of it, that is, both in his syntax and m his words ; that 
he is eminently plain and direct m tlie substance of 
his thought, that is, in lus matter and ideas , and finally, 
that he is eminently noble” (On Translating Homer , 
p. 9) 

The peculiar rapidity of Homer is due in gieat measure 
to his use of the hexameter verse It is characteristic of 
early literature that the evolution of the thought— that is, 
the grammatical form of the sentence — is guided by the 
stiucture of the verse ; and the correspondence which con- 
sequently obtains between the rhythm and the grammar — 
the thought being given out in lengths, as it weio, and 
these again divided by tolerably umfoim pauses — produces 
a swift flowing movement, such as is rarely found when the 
periods have been constructed without direct reference to 
the metre. That Homer possesses this rapidity without 
falling into the corresponding faults — that is, without 
becoming either “jeiky”or monotonous — is pethaps the 
best proof of his unequalled poetical skill. The plainness 
and directness, both of thought and of expression, which 
characterize Homer were doubtless qualities of lus age, 
but the author of the Iliad (like Voltaire, to whom Mr 
Arnold happily compares him) must have possessed the 
national gift m a surpassing degree The Odyssey is m 
this respect perceptibly below the level of the Iliad 

Bapidity or ease of movement, plainness of expression, 
and plainness of thought, these are not the distinguishing 
qualities of the great epic poets — Virgil, Dante, Milton. 
On the contraiy, they belong rather to the humbler epico- 
lyrical school for which Homer has been so often claimed. 
The proof that Homer does not belong to that school' — 
that his poetry is not m any true sense “ballad-poetry” — 
is furnished by the higher artistic structure of his poems 
(already discussed), and as regards style by the fourth of 
the qualities distinguished by Mr Arnold — the quality of 
nobleness. It is his noble and powerful style, sustained 
through every change of idea and subject, that finally 
separates Homer from all forms of “ballad-poetry” and 
“ popular epic n 1 

But while we are on our guaid against a once common 
error, w T e may recognize the historical connexion between 
the Iliad and Odyssey and the “ballad” lifceratuie which 
undoubtedly preceded them in Greece. It may even be 
I admitted that the swift-flowing movement, and the simpli- 
city of thought and style, which we admire in the Iliad 
1 are an inheritance from the earlier “ Jays ” — the h\ca avSp&v 
such as Achilles and Patroclus sang to the lyie in tlicir tent. 
Even the metre — the hexameter verse — maybe assigned to 
them. But between these lays and Homer we must place 
the cultivation of epic poetry as an art. 2 The pre-IIomeric 
lays doubtless furnished the elements of such a poetry— 
the alphabet, so to speak, of the ait, but they must havo 
been refined and transmuted before they fanned poems 
like tli e Iliad and Odyssey . 

A single example will illustrate this. In the scone on 
the walls of Troy, in the third book of the Iliad , after 
Helen has pointed out Agamemnon, Ulysses, and Ajax m 
answer to Priam’s questions, she goes on unasked to name 
Idomeneus. Lachmann, whose mind is full of the ballad 
manner, fastens upon this as an irregular ity. “The unskil- 

1 “ As a poet Homei must fie acknowledged to excel Sfialcespeaio in 
the truth, the harmony, the sustained grandeur, the satisfying com- 
pleteness of Ins images ” (Shelley, Essays, &c , vofi i p, 51, ed. 1852) 
The old English balladist may stir Sir Philip Sidney’s heart like 
a ti limpet, and this is much , fiut Homer, hut the lew artists m the 
giand style, can do more— they can refine the raw lmtiual man, they 
can transmute him” {On Translating Timer, p 61). 
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fu.1 transition from Ajax to Idomenens, about whom no ques- 
tion had been asked / 7 he cannot attubute to the ongmal 
poet of the lay ( Betrachtungm , p 15, ed. 1865). But, as 
has lately been pointed out , 1 this is exactly the vanation 
which a poet would introduce to relieve the primitive ballad - 
hie sameness of question and answer, and moreover it 
forms the transition to the lines about the Dioscun by 
which the scene is so touchingly brought to a close, 

Analogies — The development of epic poetry (propeily so 
called) out of the oral songs or ballads of a country is a pro- 
cess which m the nature of things can seldom be observed 
It seems clear, however, that the hypothesis of epics such 
as the Iliad and Odyssey having been formed by putting 
together or even by working up shorter poems finds no 
support from analogy 

Narrative poetry of great interest is found m several 
countries (such as Spam and Servia), m winch it has never 
attained to the epic stage In Scandinavia, m Lithuania, 
in Russia, according to M Gaston Paris (Histoire poetique 
de Charlemagne , p. 9), the national songs have been anested 
in a form which may be called intermediate between con- 
temporary poetry and the epic The true epics are those 
of India, Persia, Greece, Germany, Britain, and Prance 
Most of these, however, fail to afford any useful points of 
comparison, either from their utter unlikeness to Homer, or 
because there is no evidence of the existence of anterior 
popular songs. The most instructive, perhaps the only 
instructive, parallel is to be found in the French (e chansons 
de gesfce,” of which the Chanson de Roland is the earliest 
and best example These poems are traced back with 
much probability to the 10 th century They are epic in 
character, and were recited by professional jongleurs (who 
may be compared to the doiSot of Homei) But as early 
as the 7th century we come upon traces of short lays (the 
so-called cantilenes) which weie m the mouths of all, and 
were sung m chorus. It has been held that the chansons de 
geste were formed by joining together (< bunches 57 of these 
earlier cantil&nes, and this was the view taken by M. Ldon 
Gautier in the first edition of his great work, Les l£pop$es 
frangaises , published m 1865 In the second edition, of 
which the first volume appeared in 1878, he has aban- 
doned this theory. He still believes that the epms were 
generally composed under the influence of earlier songs. 
c; Our first epic poets , 77 he now says, “ did not actually and 
materially patch together pre-existent cantilenes. They 
were only inspired by these popular songs , they only 
borrowed from them the traditional and legendary elements 
In short, they took nothing from them but the ideas, the 
spirit, the life ; they * found 7 (lls out trouv 6 ) all the rest 17 
(p. 80). But he admits that “ some of the old poems may 
have been borrowed fiom tradition, without any mfcerme 
diary 11 (ibid ), and when it is considered that the traces 
of the 6e cantilenes 77 are slight, and that the degree m which 
they inspired the later poetry must be a matter of impres- 
sion rather than of proof, it does not suipnse us to find 
other scholars (notably M Paul Meyer) attaching less im- 
portance to them, or even doubting their existence 2 

1 By A. Romer, Die Bxegetischen Schohen der Ihas , pm 

2 “ On compiend que des chants populates nes d*un dvenement 
eclatant, victoire ou defaite, puissent contribner a foimei la tiadition, 
k en an§ter les tiaits ; lls penvent aussi devenn le centre de legendes 
qiu se f m meat porn les expliquer , et de la soite leur substance ail 
moms airive an poete 4piqne qm Vmtroduit dans sa composition 
Voila ce qm a pu se procliure pour de chants tres-courts, dont il est 
d’ailleurs aussi difficile d’affirmer que de mer 1’ existence Mais on 
pent exphquer la formation des chansons de geste par nne antie 
hypothec” (Meyer, Reohm dies sur V$pop§e fiancmse, p 65) 

(l Ce qiu a fait naitie la tbione des chants ‘lyrico-epiques’ ou des 
cantilenes, c’est le syst&me de Wolf sur les poemes homeuques, et de 
Lachmann sur les Nibdungen Mais, au moms en ce qiu concern© co 
dernier poeme, le systems est ddtuut . On tire encore argument 
des lomances espagnoles, qui, dit-on, sont des { cantilenes ’ non encore 


When M Leon Gautier shows how history passes into 
legend, and legend again into romance, we aie reminded of 
the difference noticed above between the Iliad and the 
Odysseg , and between Homer and the eaily Cyclic poems, 
And as has been lecently pointed out, the peculiar degiada- 
tion of Homenc characteis which appears m some poets 
(especially Euupides) finds a parallel m the later chansons 
de geste 3 

The comparison of Homer with the great literary epics 
calls for more discuisive treatment than would be in 
place here. Some external diffeiences have been already 
indicated Like the Fiench epics, Homeric poetry is indi- 
genous, and is distinguished by this fact, and by the ease 
of movement and the simplicity which result from it, from 
poets such as Yirgil, Dante, and Milton It is also distin- 
guished from them by the comparative absence of under- 
lying motive or sentiment In VirgiTs poetry a sense of 
the greatness of Rome and Italy is the leading motive of 
a passionate rhetoric, partly veiled by the u chosen delicacy 77 
of his language Dante and Milton are still more faithful 
exponents of the religion and politics of their time. Even 
the Fiench epics aie pervaded by the sentiment of fear and 
hatied of the Saracens But m Homei the interest is 
purely dramatic Theie is no strong antipathy of lace oi 
religion , the war turns on no political event , the capture 
of Troy lies outside the lange of the Iliad Even the 
heroes are not the chief national heroes of Greece. The 
interest lies wholly (so far as we can see) m the picture of 
human action and feeling 

Bibliography — A complete bibliography of Homei would fill 
volumes The following list is intended to include those books 
only which aie of fir&t-iate importance, or which would be found 
of use to a student at the piesent time 

The editio punceps ot Homei, published at Florence m 1488, by 
Demetiius Chalcondylas, and the Aldnie editions of 1504 and 1517, 
have still some value beyond that of cuiiosity The chief modem 
entical editions aie those of Wolf (Halle, 1794-95 , Leip&ic, 1S04-7), 
Spitzner (Gotha, 1832-36), Bekkei (Beilin, 1843, Bonn, 1858), 
and La Roche ( Odyssey , 1867-68 , Ihad ) 1873-76, both at Leip&ic) 
The commentaries of Baines, Clarke, and Emesti aie practically 
superseded, but Heyne’s Iliad (Leip&ic, 1802), and Hitzscli’s 
commentaiy on the Odyssey (books l -xu , Hanovei, 1826-40) are 
still useful Hagelbaclds Aim m hung en mi Ihas (A,B 1-488, r) is 
of gieat value, especially the third edition (by Autenneth, Furem- 
beig, 1864) The school editions of Eae&i, Ameis, and La Roche 
should he added to the coirespondmg English books The unique 
Scholia Veneta on the Iliad were first made known by Yilloison 
(Homer i Ihas ad veteris codicis Veneti fidem lecennta, Scholia m 
earn antiqmssima ex eodein codice ahisque nunc p? iimim edidii cum 
Astenscis, Obehscis , ahisque sigms cnheis, Joh JBapiista Caspar 
d’Ansse de Villoison, Venice, 1788), reprinted, with many additions 
fiom othei MSS , by Bekker [Scholia m Homei i Ilmdem., Beilin, 
1825-26) A new edition is being published by the Oxfoid Press 
[Scholia Giceca in Homei i lliadcm , ed Gul Dindorfms), four 
volumes have appeared (1875-77) The vast commentaiy of 
Eustathius was fiist punted at Rome m 1542, the last edition is 
that of Stallbaum (Leipsic, 1827) The Scholia on the Odyssey 
weie published by Buttmann (Berlin, 1821), and with gieatei 
appioaeh to completeness by W Dmdorf (Oxford, 1855) Although 
Wolf at once peiceived the value of the Venetian Scholia on the 
Iliad, the fiist scholar who thoiouglily explored them was K Lehis 
(De AristaicJu studns Homencis, Kouigsberg, 1833, Med Leipsic, 
1865) Of the studies m the same field which have appeared since, 
the most important are 1 — Aug Fauck, Anstojihams By^antn 
fragmenta (Halle, 1848), L Fuedlander, Aiistomci irspl <n j;ueW 
icliquice (Gottingen, 1853) , M Schmidt, Didynn Chech 
centen fragmenta (Leip&ic, 1854), L Fuedlander, Nicanons wcpl 
’I\icifc7}s o-nypris rehquice (Berlin, 1857), Aug Lentz, Heiodtani 
Technici reliquiae (Leipsic, 1867), J La Roche, Die homerisdie 
Textkniik vm AUeithum (Leipsic, 1866), and Homensche Unter- 
suchungen (Leipsic, 1869), Ad Romer, Die Wei he des Anstar cheer 
vn God Venet A (Munich, 1875) 

The liteiatuie of the “Homenc Question ” begins piactically 
with Wolfs Prolegomena (Halle, 1795) Of the earlier books 

arnvees a V epopee Et e’est le malheur de cette theone * faute 

de preiives directed, elle clierche des analogies an deliois , en Espague, 
elle trouve des ‘ cantilenes,’ mais pas d’epojide , en Allemagne, un& 
epop4e, mais pas de cantilenes 1 ” (Ibid , p 66) 

3 A, Lang, Contemporary Review, vol xvn , n s , p 588 

XII. — 16 
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Wood’s Essay oil the Ongiml Genius and Wntinqs of Homer is 
file most interesting Wolf's views were skilfully popnlanzed in 
W Muller's Homensche Voistkule (2d ed , Leipsic, 183b) G 
Hermann’s dissertations He mterpolatiombus Homen (1882) and 
Ho itcmtis apucl Homerum (1840) aie reprinted m his Opuscula 
Lachmann’s two papers {Betrachtungen ubci Homer's I has) were 
edited togethei by M Haupt (2d ed , Beilm, 1865) Besides the 
somewhat voluminous wntmgs of Nitzscli, and the discussions con- 
tained in the histones of Greek liteiatuie by K 0 Mullei, Bern- 
hardy, Ulnci, and Th Bergk, and m Giote's History of Greece, the 
chief books aie — Welekei, Be? cpvscha Gyclus odei die komenschen 
Bidder (Bonn, 1835-49), Lauer, Geschichte der komenschen Pocsie 
(Beilm, 1851), Sengebuscli, two disseitatxons piefixed to the two 
volumes of W. Dindoifs Homer m the Teubner senes (1855-56), 
Euedlander, Hie Homenscke Kntik von JVolf bis G?ote (Beilin, 
1853), Nutzhorn, Die Hntstehungsiveise der Homenschen Gedichte, 
init Voujboit ion J H Madvig (Leip&ic, 1869), E Hammer, Zui 
homenschen Ft age (Komgsberg, 1870), A Kirchoff, Hie Com - 
position der Odyssce (Berlin, 1869), Volkimnn, Geschichte und 
Kntik det Wolfschen Prolegomena (Leipsic, 1874) The interest 
taken m the question by English, students is sufficiently shown 
m tlie writings of Mi Gladstone, Piofessor Blaelae, Mi Paley, 
Dl Hay man (m the Intioduetion to his Odyssey ), and Piofessor 
Geddes 

The Homeric dialect must be studied m the books (such as those 
of G Curtius) that deal with Greek on the comparative method. 
The best special woik is the GrieclnscJie Fot menlcht e of H L 
Abacus (Gottingen, 1852) On Homeric syntax the chief book is 
B Delbruck’s Syntadische Foi schungen (Halle, 1871-79), especially 
vols i. and iv ; on raetie, kc 3 Hartel’s Homei ische Studzcn (i -in , 
Vienna), and Knos, He digammo Homenco gucestiones (TJpsala, 
1872-73-78) The papeis lepnnted in. Bekkei’s Homensche Blatio 
(Bonn, 1863-72) and Cobetfs Miscellanea Cntica (Leyden, 1876) 
•are of the highest value Hoffmann's Qacestiones Honienm (Claus- 
thal, 1842) is a useful collection of facts Buttmann’s Lexilogus, 
as an example of method, is still woith study 

The antiquities of Homei — using the word m a wide sense — may 
be studied m the following hooks — Yoleker, Uebci Homensche 
Geographic und JVeltkundc (Hanover, 1830), Nagelsbach’s Homen 
ische Theologic (2d ed , Nuremberg, 1861), H. Brunn, Hie Huns t lei 
Homer (Munich, 1868), W W Lloyd, On the Homenc Design of 
the Shield of Achilles (London, 1854), Bucliholz, Hie Komenschen 
Ecahen (Leipsic, 1871-73) 

Among othei aids should be mentioned the Index Homcncns of 
Seber (Oxford, 1780), Mi Piendeigast’s Concoi dance to the Iliad 
(London, 1875), Autenneth’s Homenc Bwtioimy (London, 1877), 
and the Lexicon Homencum , edited by H Ebelmg (m the course of 
publication). (DBM) 
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Copy 1 } ujht , 1880, hj Chai los Sc? ibnefs Sons 

T HE laws of the United States give to eveiy citizen who 
is the head of a family, or who has arrived at the age 
of twenty-one years, the right to a homestead of 160 
&eres, to be selected at will from any of the surveyed and 
otherwise unappropriated public lands, without cost, ex- 
cept entry fees. The tract thus taken as a homestead 
mu3t be located in a compact body, upon land which 
is agricultural iu character, and must conform to the 
legal subdivisions established by the official survey It is 
set apart from the general estate of the householder as a 
sacred pi o vision for the family, and is protected from 
alienation hy the householder, and from execution for his 
general debts The administration of the homestead and 
other land laws is committed to the general land office, 
a bureau of the interior department of the National 
Government at Washington, presided over by a commis- 
sioner, the secietary of the interior having appellate 
jurisdiction For the convenience of applicants, the States 
and Territories where the public lands are still to be found 
are divided into districts, in each of which there is estab- 
lished a local land office, in charge of a registrar and a 
receiver, whose duty it is to attend to the disposal of the 
public lands. 

To obtain a homestead the applicant must make an 
affidavit before the registrar or receiver that he is over 
the age of twenty-one years, or the head of a family; that 
is a citizen of the United States, or has declared his 
intention to become such ; and that the entry is made for 
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his exclusive use and benefit, and for actual settlement and 
cultivation, A homestead entry thus made vests m the 
settler an inceptive light only He has a “ claim ” to the 
land which no one can dispute so long as he complies with 
the law requiring him to live upon and cultivate it for 
five years , but he has no title which he can convey. If 
he abandons the land, or remains absent fiom it for a 
period of more than six months, his entry may be contested 
and cancelled , and then the tract will be open to the first 
legal applicant In such a case the original claimant will 
not be permitted to make another entry, as the law allows 
but one homestead privilege It is essential that the 
peison making a homestead entiy should know that no one 
else has located upon the land and begun improvements as 
the foundation ot a claim under the pre-emption laws, for 
such a claim would antedate his own. Having resided 
upon and cultivated his claim for five yeais, the settler is 
allowed two yeais more, but no longer, m which to mako 
his “ final pioof ” Final proof consists m the affidavit of 
the settler and that of two disinterested witnesses, showing 
that the claimant is a citizen of the United States, that he 
has made actual settlement upon and cultivated the land 
in good faith for the time leqiured, and that lie has never 
perfected or abandoned an entiy made under the home- 
stead laws This proof is then transmitted to the commis- 
sioner of the general land office at Washington, and if the 
entry ls found to be in all respects lawful, a patent is 
forwarded to the settler, who thus acquires a permanent 
and absolute title to his homestead 

The public lands are held by the Government at the 
minimum price of $1.25 per acre; but where alternate 
sections have been granted to railroads or other works of 
internal improvement, the reserved sections aie held at 
$2 50 Of this $2 50 or “ double minimum ” land, 
formerly only soldiers and sailors of the War of the 
Rebellion were allowed to enter as homestead claimants of 
ICO acres, other citizens being restricted to SO acres. By 
the acts of March 3d and July 1st 1879, the privilege of 
entering 160 acies was extended to all citizens and made 
general, but there are still some portions of Alabama, 
Mississippi, and other States where no moie than 80 acres 
of $2 50 land can be taken 

Wheie homestead entnes are made by soldiers and 
sailors who served ninety days or more in the United 
States army or navy during the Wai of the Rebellion, the 
peuod of their service, or, if they were discharged on 
account of wounds or disability incurred m the line of 
duty, the entire term of enlistment, not to exceed four 
years, is deducted from the five years’ residence required 
by law. But no one can xeceive a title to Ins homestead 
under any circumstances without having lived upon it at 
least one year 1 

For homestead entries on lands in Michigan, Wisconsin, 
Iowa, Missouri, Minnesota, Kansas, Nebraska, Dakota, 
Alabama, Mississippi, Louisiana, Arkansas, and Florida, 
commissions and fees are to be paid according to the fol- 
lowing table — 


1 A settler who undei foimei lav <3 was revtnetod m Ins outiy to les<? 
than 160 acres is now permitted, except m a few localities to enter 
other lands adjoining his original homestead, as an “additional entry,”’ 
to an amount sufficient to make with Ins lost entiy 160 acies ; and m 
this ease the time of lus lesidenco on the tiact originally entered will 
he deducted fiom the fire years, so that in making lus final pioof Jie 
need show occupancy and cultivation of his additional homestead 
for one year only Entries of this class aie made without payment 
of fees and commissions Instead of making such an additional entry 
the settler may surrender lus existing entry to the Government, and 
make another of 160 acres Soldiers and sailors ol the War of iho 
Rebellion, who puoi to June 22, 1874, had made homestead entiles 
of less than 160 acies, have the fiuthex privilege of selecting their 
additional entires from any unoccupied lands, whether adjoining their 
oiigmal homesteads or not. 
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Acies 

Price pei 
Acre 

Commissions 

Pee 

Total of 
Fee and 
Comxms 
sions 

Pa} able when 
Entiy is made 

Payable when 
final Pioof is 
made 

Pa} able when 
Entiy is made 

160 

$2 50 

$8 00 

i-S 00 

$10 00 

: $26 00 

80 

2 50 

4 00 

4 00 

5 00 

13 00 

40 

2 50 

2 00 

2 00 

5 00 

9 00 

ICO 

1 25 

4 00 

4 00 

10 00 

18 00 

80 

1 25 

2 00 

2 00 

5 00 

9 00 

40 

1 25 

1 00 

1 00 

3 00 

7 00 


On lands in California, Nevada, Oregon, Colorado, and 
in the Territories of Arizona, Idaho, Montana, New Mexico, 
Utah, Washington, and Wyoming, the commissions are 
50 per cent gi eater, but the fees are as given above 

If the settler does not wish to lemam five yeais upon his land, 
the law peimits him to pay foi it with cash, military bounty land, 
wairants, or agucultuial college, pnvate claim, 01 certain other scrip, 
upon making in oof of residence and cultivation foi a peiiod of not 
less than six months fiom date ot entiy Smp is a paper issued by 
the Government, eithei as a gi ability, ox in lieu of a claim foi lands, 
and made leceivable by the land bmean in payment for othei lands 
When the land is paid foi m this way the homestead becomes vn tu- 
cdly a * ‘ pre-emption *’ Every pci nonqualified to make a homestead 
entiy is also a qualified pie-eniptor, piovided he is alieady the owner 
of 320 aeies of land m the United States, and does not abandon a 
residence on his own land, m the same State 01 Temtoiy, to go upon 
the land he wishes to pie-empt , but only one pie-emption can be 
made by any citizen Land to the extent of 160 acres may be 
obtained by actual settlers undei the pie-emption laws, by pui chase 
(sections 2257 to 2288, U S Revised Statutes) A lesidence of at 
least six months, with cultivation and improvement of the land, is 
lecpnred Pie-emption claims may be initiated upon un survey ed 
lands, although m such a case title cannot he obtained until attei 
the official survey has been made The first step m secuimg a pie- 
em ption i lght is to go upon the land and commence 4 ‘ nnpi o vemen ts 5 
When this has been done, if the land is “offered” — that is, if at 
some time it has been otfeied at public sale by pioelamation of the 
president, oi otherwise — the applicant, within thnty da) s from date 
of his settlement, must file with the distuct land office a declaratoiy 
statement setting foxth Ins claim , and within one yeai fiom date 
of settlement lie must appear befoie the registiai and leceivei, and 
make pi oof of actual residence on and cultivation of the tiact He 
will then be permitted to obtain title to the land, by locating upon 
it land wai rants oi &cnp, or by paying foi it with cash at the late 
of $1 25 pel acie, oi, if within the limits of a public improvement 
grant, at the rate of $2 50 per acie In case the land has not been 
offered at public sale, the applicant has tlnee months after settle* 
ment within which to file Ins dedaiatoiy statement with the local 
land officeis, and thnty- three months fiom settlement within which 
to make filial pi oof and payment foi the land If the land is un- 
smveyed when the settlement is made, the claimant must file his 
declaratory statement within tlnee months fiom the date of the 
leceipt at the di&tuct land office of the approved plat of suivey of 
the township embracing the tiact Where compliance with the 
xequnements of the homestead oi pre-emption laws is lendeied diffi- 
cult oi impossible m consequence of the destiuction of ciops by 
giftsshoppeis, an absence of one year is allowed, dunng which time 
no adveise right can accrue Public notice by adveitisement must 
be given, undei dneetion of the lcgistzai, before final pioof can be 
made m homestead and pie-eraption entues 

Under the homestead lavs the land is vutually a gift to the 
settlei by the Government, m consideration of settlement and 
cultivation, the fees thaiged being about sufficient to cover the co&t 
of entiy and conveyance Undi i the pie-emption laws the light of 
pm chase is conceded to the actual settler only With legal d to 
the value of impiovcments which must be put upon the land m 
crdei to entitle the claimant to make final pioof and obtain a patent, 
nothing is definitely stated m the laws themselves, and no absolute 
lule has been laid down by the genual land office , it ean only be 
said geneially that homestead and pie-emption impiovements must 
be sufficient to satisfy the land officeis that settlement has been 
made in good faith A habitable house, which must be used as the 
home of the settlei, with his family, if he is the head of a family, 
is always required, and a part of the claim must be bi ought under 
cultivation 

It will be noted that undei the homestead laws none hut citizens 
of the United States, native or naturalized, can make final proof 
and receive a patent, while a pie-emption entiy may be made and 
consummated by a settlei who has declaied Ins intention to become 
a citizen, wliethei or not he has taken out lus final citizenship 
papers Aftei a settlei has exemsed Ins light of pre-emption, and 
obtained title to his claim, theie is nothing m the laws oi m the 
regulations of the department to prevent him from proceeding to 
settle upon anothei tract under the homestead law , and lie may 
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also, dunng the time he is leading upon his pie eruption oi home- 
stead claim, make entry of 160 acres undei the c< timbei cultuie 
act ” It is possible foi a settler m this W'ay to acquire title to an 
aggiegate quantity of 480 acies , and this is frequently done The 
pnvileges of the land laws of the United States aie extended equally 
to male and female citizens. Lands entered under the homestead 
and pie-emption laws aie exempt from taxation dunng the tenn of 
residence necessaiy to acquire title , and m a majority of the States 
such lands aie not taxable until a patent has been issued Upon 
the death of a claimant undei the homestead, pie-emption, oi tim- 
ber culture laws, any rights he may have acquired accme to his 
hen s 

Laige poitions of the unoccupied public lands of the United 
States aie devoid of timbei <£ To eneouiage the giowth of timber 
outlie western praines ” the following pnvileges aie granted by 
the Act of Maich 3, 1873, and subsequent amendments Any 
person who is the head of a family oi over twenty-one yeais of 
age, and who is a citizen ot the United States, or has declared his 
intention to become such, may entei as a “timber cultm e claim 
one-quaitei section (160 acies) of piauie land, upon making affi- 
davit to the fact that he desires for his own benefit to plant and 
cultivate timbei upon the tiact The section ot land m w inch such 
an entry is made must be naturally devoid of timbei, and only one- 
quarter of any one section can be entered A person making an 
entiy of 160 acies is requned to bieak oi plough 5 acies dunng the 
first yeai and 5 acies m addition dunng the second year The 5 
acres bioken oi ploughed dunng the first yeai he is icquued to 
cultivate dunng the second yeai, and to plant m timbei, seeds, oi 
cuttings dunng the thud year The 5 acres bioken oi ploughed 
during the second year he is required to cultivate dunng the thud 
year, and to plant in timber , seeds, oi cuttings during the fourth yeai. 
Land embiaeedm entires ot a less quantity than one-quaitei section 
must be cultivated and planted dunng the same periods and mthe 
same piopoition, viz , to the amount of one-sixteenth of the area 
claimed The trees must he such as ai e suitable for timber, the culti- 
vation of fruit tiees and shiubbery not being sufficient Provision 
is made under the act for an extension of time m case the trees, seeds 
or cuttings planted should be destroy ed bygiasslioppeis oi by extreme 
and unusual drought If, at tlie expnation of eight yeais from the 
date of entiy, oi at any time within fit e years tlieieattei, the claim- 
ant shall piove by two credible witnesses that he has successfully 
cultivated the icquued amount of timber for not less than eight 
yeais, according to the piovi&ions of the act of June 14, 1878, he 
will be entitled to a patent foi the land embraced in the entry. 
At any time aftei one yeai from the date of entry, if the applicant 
fails to comply with any of tlie requirements of the act, his claim 
becomes liable to contest, and, upon due pioof of such failure, the 
entiy will he cancelled and the land become again subject to entry 
undei the homestead laws, or by some otliei peison, under the Act 
of June 14, 18/8 The fees foi timber cultuie enti ies aie 610 if the 
tiact applied foi is moie than 80 acies, and 85 if it is 80 acres oi 
less The commissions on all entues are §4 at the date of entry, 
and $4 at the date of final pioof 

The foiegoing statements lefei to public lands which aie agu- 
cultural m chaiaetci There aie special laws foi the disposal of 
desert lands, mineral lauds, town sites on the public domain, and 
lands vTuch aie unfit foi cultivation, and valuable chiefly foi timbei 
oi stone 

By deseit lands is meant a class of lands which will not, without 
irrigation, “pioduee any agricultural ciop 11 Title to such lands 
in any of the following States and Tcmtoucs may be acquired under 
Act of Congress of Maich 3, 1877 — the States of California, Oiegon, 
and Nevada, and tlie Temtones of Washington, Idaho, Montana, 
Utah, Wyoming, Anzona, Hew Mexico, and Dakota Any poison 
desinng to avail himself theieof must file with the legi&tiai and 
receiver of the proper land office a declaration, undei oath, setting 
foitk that the applicant is a ‘citizen of the United States oi that he 
has declared his intention to become such, that he has made no 
othei declaration foi desert lands, and that he intends to reclaim the 
tiact applied foi, not exceeding one section, by conducting water 
thereon within tlnee years from the date of his declaration , and 
he must show by the testimony of at least two disinterested and 
ci edible witnesses that the tiact applied for is deseit land After 
this pioof has been made to the satisfaction of the district officers, 
25 cents per acie will be received from the applicant as a prelimi- 
nary payment for the land At any time withm three years aftei 
the date of the filing of Ins declaration the claimant may offer 
proof that he has conducted watei upon the land, winch proof 
must consist of the testimony of at least two disinterested and 
ci edible witnesses When such pioof is satisfactory to the district 
officeis, the final payment of 81 & CTe ^iay be made, and the 
papeis will be foi warded to the general land office at Washington, 
as the basis for a patent 

The laws extending the homestead, pre-emption, timber culture, 
and deseit land entry privileges make Iona, fide settlement oi im- 
provement of the land a condition precedent to obtaining title. 

| The United States Government does not offer at public sale any of 
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its lands in the western or north -western States oi Ten it ones , 
but m tlie States ot Florida, Arkansas, Alabama, Mississippi, and 
Louisiana there are still laige tracts of land which may be bought 
at the minimum price of $1 25, oi at the double minimum puce of 
§2 50 per acre . , . n , 

The laws pioviding for the iesei ration and sale of toun sites on 
the public lands aie found m title 32, chapter 8, of the levised 
statutes of the United States Peisons who desne to found a city 
or town may acquire title by pui chase to the extent oi tlie tiact 
occupied foi town puiposes, depending upon the numbei of occu- 
pants, viz , 100 to 200 inhabitants, 320 acies , 200 to 1000 inhabit- 
ants, 610 acies , 1000 inhabitants, 1280 acies, and 320 acies for 
each additional 1000 inhabitants, not exceeding 5000 m all If 
the town be meoipoialed, the entry must be made by its mayor or 
legal repi esentative— if unincorporated, by the county eoiut acting 
as tiustee— for the use and benefit of the several occupants The 
patent is issued to the mayor or judge m tmst foi the puiehasei, 
and the State or Terntonal legislature must provide the mode of 
distubution of the lots 

Mmeial lands aie subject to expl matron, occupation, and purchase 
by citizens or those who have made declaration of intention to be- 
come citizens of the United States Indefinite occupation, ruthout 
purchase, is secured under some circumstances by certain annual 
expenditures upon a mining claim Theie is no restnction by 
United States lavs of the numbei of locations one man may make 
or own by purchase fiom other locators 

The piesent aiea of vacant surveyed Government lands m the 
United States is about 134,600,000 acres, the area unsmveyed being 
1,080,000,000 acres 

The public lands lefemd to in this aiticle aie found only in. the 
States of Alabama, Arkansas Calif oinia, Coloiado, Florida, low a, 
Kansas, Louisiana, Michigan, Minnesota, Mississippi, Missoiui, 
Nebraska, Nevada, Oregon, Wisconsin, and the Terntones of Anz- 
ona, Dakota, Idalio, Montana, New Mexico, Utah, Washington, 
and Wyoming Throughout these States and Terntones the land 
laws aie umfoim When Texas was admitted into the Union tlie 
disposal of its publie lands was iesei ved to the State, and it lias 
therefore a land, system of its own, which, although lather com- 
plicated, does not differ essentially from the land policy of the 
United States as indicated above Undei the laws of Texas, eveiy 
person who is the head of a family and without a homestead may 
acquire title to 160 acies of land, by living upon it and cultivating 
it foi three yeais , and eveiy single man ovei the age of eighteen 
years may so acquire title to 80 aci es “ Every person or er the age 
of eighteen years, who is a citizen of the State of Texas, and who 
shall hereafter m good faith settle upon and occupy any part of 
the unappropriated public domain, not exceeding 160 acres, shall 
have the right to purchase the same at the sum of $1 per acre ’’ 
But this right of pi exemption is not conceded to any one who is the 
owner of 160 acies of land m Texas, or who abandons a residence 
on his own land m that State to take up a i esidence on the public 
lands The extensive school lauds of Texas aie purchasable by 
actual settleis in tracts of 80 to 160 acres at their actual value, to 
be determined by appi ailment, “but in no case foi a less pnee 
than $150 pel acre " (E P H ) 

HOMEYER, Karl Gustav (1795-1874:), was born 
August 13, 1795, at Wolgasb, a small town m Pomerania, 
which, at that tune was still Swedish territory. After a 
four years 5 staym Sweden, whither lus father, a merchant, 
had taken him in 1806, and where he may have laid the 
foundation of that knowledge of the languages and laws of 
the North which is so conspicuous in his later works, he 
was in 1810 received into the house of lus uncle Rubs, the 
learned historian, who had just been called to the professor- 
ship of history at the newly-founded university of Berlin 
He subsequently went through the course of law study at 
the universities of Berlin, Gottingen, and Heidelberg (1813— 
1817) It was m Beilin especially that he was introduced 
to the principles of the so-called historical school of the 
science of law by Savigny and Eiehhorn, who were his 
principal teachers In 1821 he settled as a privat-doeenfc 
at the university of Berlin, where be was promoted to an 
extraordinary professorship m 1824:, and to the ordinary 
German law chair m 1827. His principal works are his 
edition of the Sachsenspiegel (in 3 vols, containing also 
some other important sources of Saxon or Low German 
law), which is still unsurpassed in accuracy and sagacity 
of research, and his book on Lie Haus- und UofmarJcen 
(1870), in which he has given a history of the use of trade- 
marks among all the Teutonic nations of Europe, and 


which is full of impoitant elucidations of the lustoiy of 
law and also contains valuable contributions to the history 
of art and civilization In 1850 Homeyer was elected $ 
member of the Berlin Academy of Sciences, m the Tiom 
actions of which he published various papers exhibiting 
profound learning (“Ueber die Heimatli, 5 ’ 1852, “Gene- 
alogie der Handschnften des Sachsen spiegels,” 1859, “ Die 
Stadtbuchei des Mittelallers,” I860, “Der Dieissigsfce,* 
1864:, &c ) He died Octobei 20, 1871. 

HOMICIDE, m law, is the act of killing a human berag r 
whether such act be cnminal oi not, Blackstone distin- 
guishes three kinds of homicide — (1) justifiable, (2) excus- 
able, and (3) felonious 

The most impoitant case of justifiable homicide is the 
execution of a ciimmal m due course of public justice 
condition is most stringently interpreted “To kill the 
greatest of malefactois delibeiately, uncompelled, and extra- 
judicially is mmdei . And further, if judgment of 
death be given by a judge not authorized by lawful com- 
mission, and execution is done accordingly, the judge is 
guilty of murder 55 (Stephen’s Commentaries, book vi c. ivhp 
The execution must be carried out by the propel officer or 
Ins deputy any person executing the sentence without 
such authority, weie it the judge lnmself, would be guilty 
of murder And the sentence must be stuctly pursued : 
to execute a criminal by a land of death other than that 
to which he has been judicially condemned is murder 

Homicide committed by an officer of justice m the cours i 
of carrying out his duty, as such, is also j ustifiable ; e>g. v 
where a person resists a legal arrest and is killed in the 
struggle ; where officeis m dispersing a riotous assemblage 
kill any of the mob, &c In these cases the homicide 
must be shown to have been absolutely necessary. Again* 
homicide committed for the prevention of forcible and 
heinous cume, such as violent lobbeiy, or murder, oi house- 
breaking during the night, is justifiable. 

Excusable homicide is homicide committed either by 
misarlventuie or m self-defence In the former case, where 
a man m the course of doing some lawful work, accidentally 
and without intention kills another, the homicide is excused; 
eg., shooting at a maik and undesignedly hitting and kill- 
mg a man. The act must be strictly lawful, and death by 
misadventure m unlawful sports is not a case of excusable 
homicide Homicide in self-defence is excusable when the 
slayer is himself m immediate danger of death, and has 
done all he could to avoid the assault. Accordingly, if he 
strikes and kills his assailant after the assault is over, this 
iff not excusable homicide. And if the assault has been 
premeditated, as in the case of a duel, tbe death of either 
antagonist is murder, and not excusable homicide. The 
excuse of se defendendo covers the case in which a person in 
defence of otheis whom it is his duty to protect — children, 
wife, master, &c —kills an assailant It has been con- 
sidered doubtful whether the plea of self-defence is avail- 
able to one who has himself provoked a fray, in the course 
of which he is so pressed by his antagonist that Ins only 
resource is to kill him 

The distinction between excusable and justifiable homi- 
cides refeis back to a period m the history of the law when 
the former weie considered to carry with them some taint 
of guilt, and to require some kind of punishment or expia- 
tion. In early law homicide, however innocent, subjects the 
slayer to the lawful vengeance of the kindred of the dead 
man We have a good example of this feeling m the Jewish, 
institution of cities of refuge, to which innocent manslayers 
might flee from the avenger of blood. The case mentioned 
in Deut xix 5 is a typical instance of what we should call 
excusable homicide —“A man goeth into the wood with, 
his neighbour to hew wood, and his hand fetcheth a stroke 
with the axe to cut down tlie tree, and the head slippeth 
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from the helve, and light eth upon his neighbom, that he 
die 55 In English law, the same feelmg long lemamed 
Excusable homicide involved at least foifeituie of goods, 
which, however, might be recoveied as a matter of course 
1 >j the innocent criminal obtaining a pardon and wilt of 
restitution. Afterwards judges appear to have been m the 
habit of duectmg an acquittal m such cases It is only by 
& statute so recent as 9 Geo IV c t 31 that the innocence 
of excusable homicide is expressly declared 

Felonious homicide includes Suicide, Manslaughter, 
and Murder — the law relating to which is discusser! under 
the different headings These distinctions of the English 
law coi respond generally to those of othei systems. The 
chief difficulty is the definition of murder — the distinction 
between the highest and second degree of cuminal homi- 
cide In English law the element of malice aforethought 
chiefly distinguishes murder from manslaughter In Scot- 
land the term culpable homicide is the equivalent of the 
manslaughter of English law 
HOMILY, HOMILIARIUM, BOOKS OF HOMILIES. 
The word bjaXla from o^iXeiv (opov, eiAco), meaning com- 
munion, intercourse, and especially interchange ot thought 
and feeling by means ot words (conversation), was early 
employed in classical Gieek to denote the instruction which 
a philosopher gave to las pupils m familiar talk (Xen , Mem , 
L n, 6, 15) This usage of the word was long pieserved 
(jElian, K II., in. 19), and the tyuAiJcra? of Acts xx 11 
may safely be taken to assign not only a fiee and informal 
but also a didactic character to the apostle Paul's discourse 
in the upper chamber atTroas, when “he talked along while, 
even till bieak of day. 55 That the u talk ” on that occasion 
partook of the nature of the fC exposition” (HUHI) of Scrip- 
ture, which, undertaken by a priest, elder, or othei compe 
tent person, had become a regular paifc of the service of the 
Jewish synagogue, 1 may also with much probability be 
assumed The custom of delivering expositions or com- 
ments moie or less extemporaneous on the lessons of the 
day at all events passed over soon and readily into the 
Christian Church, as may be gathered from the first Apology 
(c 67) of Justin Martyr, where we read that, in connexion 
with the practice of reading portions fiom the collected 
writings of the prophets and from the memons of the 
apostles, it had by that time become usual foi the piesidmg 
minister to deliver a discourse m which Ci he admonishes 
the people, stirring them up to an imitation of the good 
works which have been bi ought before their notice ” This 
discourse, from its explanatory character, and from the easy 
conversational manner of its delivery, was for a long time 
called bjukta rather than Ao'yos , it was regarded as part of 
the regular duty of the bishop, but he could devolve it, if 
he though fit, on a presbyter, oi deacon, or even on a lay- 
man. An early and well-known instance of such delegation 
is that mentioned by Eusebius (// U , v i 19) m the case 
of Origen (216 a r>.) 2 In course of time the exposition of 
the lesson for the day came more frequently to assume a 
more elaborate character, and to pass mtp the category of 
a Aoyos or even <£tA oo-o<j>ta or ^Xocr6<jyrjfxa , but when it did 
so the fact was as far as possible denoted by a change of 
name, the word optXia being reserved for the expositoiy or 
exegetical lecture as distinguished from the pulpit oration 
or sermon. 3 While the church of the 3d and 4th centimes 


1 See Philo, Quod omms pi obus liber , sec 12 (ed, Mangey, u 458 , 
ef n 630) 

2 Sozomen (E E, vn 19) mentions that m Alexandiia m his day 
the bishop alone was m the custom of preaching; but this, he implies, 
was a very exceptional state of matters, dating only from the time of 
Aldus 

3 To the more stnctly exegetical lectui es the names ^‘nyfaets, 

f^y^ara, e^jyijrucd, e/c0eWy, weie sometimes applied But as no 
popular discourse delivered from the pulpit could evei he exclusively 

expository and as on the other hand eveiy seimon professing to be 
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could point to a brilluut succession of great preacheis, 
whose discourses were wont to be taken down m short hand 
and circulated among the Ohnstian public as edifying read- 
ing, it does not appear that the supply of ordinary homile- 
tical talent kept pace with the rapidity of hei extension 
throughout the Roman empire In the smaller and remoter 
communities it not uncommonly happened that the minister 
was totally unqualified to undertake the work of preaching , 
and though, as is curiously shown by the case of Rome 
(Sozom , II E % vn 19), the regular exposition of the 
appointed lessons was by no means regarded as part of the 
necessaiy business of a chuich, it was geneially felt to 
be advisable that some provi&Lon should be made for the 
public instruction of congi egations. Even m J ei ome’s time 
(Be V it III , c 115), accordingly, it had become usual to 
read, m the regular meetings of the chuiclies which were 
not so fortunate as to possess a competent preacher, the 
wutten discourses of celebrated fathers , and at a consider- 
ably later peuod we have on lecord the canon of at least 
one provincial council (that of Vaux, probably the third, 
held m 529 a d ), positively enjoining that it the piesbytei 
through any infirmity is unable himself to pi each, £> homilies 
of the holy fathers 55 (homilifle sanctorum patrum) are to be 
read by the deacons Thus the finally fixed meaning of 
the word homily as an ecclesiastical term came to be a 
written discourse (generally possessing the sanction of some 
great name) read in church by or for the officiating clergy- 
man when fiom any cause he was unable to deliver a 
sermon of Ins own As the standard of clerical education 
sank during the dark ages, the habit of using the sermons 
of others became almost universal Among the authors 
whose works w T ere found specially serviceable m this way 
may be mentioned the Venerable Bede, who is credited 
with no fewer than 140 homilies m the Basel and Cologne 
editions of his works, and who certainly was the author of 
many Homilies de Tempoi e which w ere much m vogue during 
the 8th and following centuries. Prior to Charlemagne it 
is probable that several other collections of homilies had 
obtained considerable popularity, but m the time of that 
emperor these had suffeied so many mutilations and corrup- 
tions that an authoritative revision was felt to be impera- 
tively necessary The result was the well-known Bomiha- 
rvum , prepared by Paul Warnefrid, otherwise known as 
Paulus Diaconus. 4 It consists of 176 homilies arranged 
in order for all the Sundays and festivals of the ecclesiastical 
year, and probably was completed before the year 7S0 
Though written m Latin, its discourses were doubtless 
intended to be delivered in the vulgar tongue , the clergy, 
however, were often too indolent or too ignorant for this, 
although by more than one provincial council they were 
enjoined to exert themselves so that they might be able to 
do so 5 Hence an important form of literary activity came 
to be the tianslation of the homilies approved by the church 
into the vernacular Thus we find Alfred the Great trans- 
lating the homilies of Bede , and in a similar manner arose 

"based on Scuptiue lequued to be moie or less ** exegetical” and 
“textual,” it would obviously be sometimes veiy haid to chaw the 
line of distinction between dfuXiu and Xoyos It would be difficult to 
define veiy pi easel y the difference m French between a “ conference 1 * 
and a “ sermon and tlie same difficulty seems to have been experi- 
enced m Greek by Photms, who says of the eloquent pulpit oiations 
of Chrysostom, that they weie dpiXlai iathei than x6yoi. 

4 It was fiist punted at Spires m 1482 In the Cologne edition of 
1530 the title runs — Homihce seu mavis ser moves siw condones ad 
populum, prccstantissimoi urn ecclesm dociorum Hzeronym , Augustim, 
Ambrosiiy Gbegoni, Ongenis , Chrysostom i, Bedce, Ac , in hunc crdi- 
nemdigestm per Alchmmm lemtam, idque mjungente ei Cwrolo M 
Rom. Imp cuv cc secrehs fuit, Though thus attributed here to Alcurn, 
who is known to have revised the Lectionary or Comes Eieronynn, the 
compilation of the Bomiharmm is m the emperor’s own commission 
entrusted to Paul, to whom it is assigned in the earlier printed 
editions also, 

5 Neander, Church Eistory, v 174 (Eng tranal of 1851) 
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JElfric’to Anglo-Saxon Homilies and the German Homiha- 
? t vm of Otlf ried of Vi eissenburg. Such Humliarui as were 
in use in England down to the end of the 15th century 
were at the time of the Reformation eagerly sought for and 
destroyed, so that they are now extremely raie, and the 
few copies which have Men preserved are generally m a 
mufti ited or imperfect form, 1 

The Bwi'S ofHmulm referred to m the 35th Article of 
the Church ot England originated at a convocation in 
1312, at which it was agreed “to make certain homilies 
for stir of such errors as were then by ignorant pieaehers 
sparkled among the people.” Certain homilies accoi dmgly, 
composed by dignitaries of the lower house, were m the 
follow mg year produced by the prolocutor , and after some 
delay a volume was published in 1317 entitled Ctiiain 
sermons or "homilies npjmnteJ hy the Kray's Majesty to he 
cleeKnd and read ly all parsons, vicais, oi ciuatcs every 
Sunday m their clan cites where they hav* cure In 1563 a 
second Book of Homilies was submitted along with the 39 
Articles to convocation , it was issued the same year under 
the title The second Tome of Homilies of such matters as 
wtie promis'd and instituted in the former ptof of Homilies, 
set oaf h'f the authority of the Qua n's Majesty, and to he 
ir id hi eviry Parish Church agrctably. Of the twelve 
homilies contained in the first book, foui (the 1st, 2d, 3d, 
and 4th) are probably to be attributed to Cranmer, and one 
(the 12th) possibly to Latimer; one (the Oth) is by Bonner, 
aujther (the 2d) is by Harpffield, archdeacon of London, 
and a third (the 11th) by Becon, one of Cramner s chap- 
lain* The authorship of the 8th and 10th is quite un- 
known ; and Becon and Ridley have been only doubtfully 
conjectured as the authors of the 7th and 9th respectively. 
The second book consists of twenty-two homilies, of which 
the 1st, 2d, 3d, 7th, 8th, 9th, 16th, and 17th have been 
assigned to Jewel, the 4th to Gnndal, the 5th and Gth 
to Ihlkmgton, and the 18th to Parker, See the critical 
edition by Griffiths, Oxford, 18G9 For The Clementine 
ll'jhiilies see Apostolic Fathers, vol. in p. 196. 

HOMOEOPATHY (from dgoiQ-adaa, a similarity of feel- 
ing or condition) as a distinctive system of medicine owes 
its origin to Hahnemann, a German physician (see Hahxe- 
maxx). It is customary to regard homoeopathy as a mere 
system of therapeutics, having reference only to the ques- 
tion how and on what principle is disease to be treated. 
But a careful student of Hahnemann or of his Organon 
will soon discover that the system with which his name is 
fundamentally associated is one not merely of therapeutics 
but of pathology, and that any complete exposition of it 
must embrace an account of Hahnemann’s views of the 
ultimate nature and cause of disease, as well as of the 
remedies hy which it is to be combated, and the principles 
or principle on which these are to be selected. 

Hahnemann taught that disease is to be regarded as 
consisting essentially of the symptoms of it as experienced 
and express®! by the patient* or as detected by the physi- 
cian; in other words, that the chief symptoms, or the 
w totality of the symptoms,” constitute the disease, and 
that disease is in no case caused by any material substance, 
bit is only and always a peculiar, virtual, dynamic derange- 
ment of the health “ Diseases n (Introduction to the 
Organon, p. 17) u will not cease to be spiritual dynamic 
derangements of our spiritual vital principle.” He says on 
page 3 of the Qnfmm t “For as far the greatest number of 
diseases are of dynamic (spiritual) origin and dynamic 
(spiritual) nature, their cause m therefore not perceptible 

1 An ancient English metrical hwmHanum exists in the library of ! 
fee university of Cambridge, of which earlier versions have existed, 
and a portion of perhaps the earliest copy, dating from about the 
middle of the 13th century, was published in 1S62 by Mr J. Small, 
librarian to the university of Edinburgh. 
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to the senses,” and at page 18, refemng “ to small-pox, a 
disease accompanied by almost general suppuration,” he 
asks, “is it possible to entertain the idea of a material 
moibific matter being mtioduced into the blood ^ He 
held that the psouc miasm, of which the itch is the out- 
ward and visible and comparatively harmless sign, was at 
the root of nearly all chronic disease, viz , of all chronic 
disease that was not due to syphilis or sycosis. He tells 
us m a note to the 80th section of the Organon that lie 
spent twelve years in the investigations which led to the 
discovery of that great souice of chionic disease and of its 
remedies (antipsouc remedies) It was a very essential pai t 
of Hahnemann’s teaching that nature is a bad physician, 
and not to be much trusted , that drugs are the real cura- 
tive agents provided by the beneficence of the Almighty , that 
drugs given to healthy persons have a power of producing 
symptoms of disease The ascertainment of the symptoms 
produced by drugs m healthy persons is called technically 
“ proving,” and the record of such provings constitutes a 
large part of the literature of homoeopathy This powei of 
drugs he perpetually refers to as their “pathogenetic power.” 
His great therapeutical doctrine, for foimulating which his 
followers call Mm, with doubtful taste, “the Messiah of 
Medicine,” was to this effect, that there is a coirespondence 
between the symptoms produced by any given drug ad- 
ministered to a healthy person and its power of curing any 
given disease, and that the xemedy for any given disease, 
that is, for any set of symptoms “ m their totality,” is that 
drug which, given to any healthy person, will produce the 
most perfect imitation of the said set of symptoms; m 
other words, Simiha simihbus curantnr . Further, the 
dose of medicine is to be so attenuated as to cure the 
disease without hurting the patient. This attenuation of 
medicines constitutes, not only the most popular note of 
the system of Hahnemann, but that feature of it which 
is most characteristic of Ins own views and jiractice, and 
which in well-known words he declaied to be established 
beyond the reach of cavil from future experience either of 
allopaths or of practitioners of the “ new mongrel system 
made np of a mixture of allopathic and homoeopathic pio- 
eesses.” He gives minute directions as to the piocesses 
by which this attenuation is to be achieved, the principal 
of which are trituration, suceussion, and dilution. These 
processes developed what he called the “ spiritual power 
which lies hid m the inner nature of medicines” (20th 
section of the Organoii) Hahnemann held that medicines 
became, for curative purposes, more powerful as they 
became more attenuated, m his last edition of the 
Organon (1833), and m its last pages, he gave the most 
expressive evidence of Ms belief in the virtue of attenua- 
tion by saying that he could scarcely name one disease 
which in the last year he and his assistants had not treated 
with the most happy results, solely by means of “olfaction”; 
and he added that a patient even destitute of the sense of 
smell may expect an equally perfect action and cure from 
the medicine by- olfaction. He condemned strongly the 
administration simultaneously of a number of medicines, 
and insisted that only one should be given at a time. 
Finally, it would be unjust to him not to bear in mind 
that he claimed to base his views and practice on experi- 
ence and sound experiment. Some points of his system 
were borrowed by Hahnemann from previous writers — as, 
indeed, he himself, though imperfectly, admits. Hot to 
mention others, he was anticipated by Hippocrates, and 
especially by Paracelsus (1495-1541), m his doctrine of 
Simiha similihus mrantur, if not in its exclusive applica- 
tion. These identical words occur m the Geneva edition 
(1658) of the works of Paracelsus, as a marginal heading to 
one of the paragraphs; and in the “Fragmenta Medica,” 
Op* Omnia, vol. i, 168, 169, occurs the following passage: — 
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Simile swuhs cum , non conhoi mm 

“ Qmvpiis emm cum laude agere Meihcum volet, is has nugas 
longe yaleie jubeat. Nec emm ullus unquam moibus ealidus per 
fiigula sanatus fmt, nec frigidus pel calida Sumle autem suum 
simile fieipieuter cuia\it, scilicet Meieunus sulphtu, et sulphur 
Mercuniiui 3 et sal ilia, velut et ilia sal Intexdum qxudem cum 
propnetate jnnetum fugidum sanayit calidum, sed id non factum 
est latione fugidi, veium latione natuiie altenus, quam a pnmo lllo 
omumo diveisam facimus n 

It is veiy remaikable that m Hahnemann’s enumeration 
of authois who anticipated him m legard to the doctrine 
of Suaiha, he makes no mention of the views of Para- 
celsus, though the very words seem to be taken fiom the 
■works of that physician. The other point m Hahnemann’s 
doctrine — that medicines should be tried first on healthy 
persons — he admits to have been enunciated by Haller 
Roughly it has been acted on by physicians m all ages, but 
certainly more systematically since Hahnemann’s time, 
though the result is often not such as to support his theory 
m legal d to the action of medicine on the diseased as com- 
pared with the healthy body 

In the most characteristic feature of Hahnemann’s 
practice— <( the potentizmg,” “ dynamizing,” of medicinal 
substances — he appears to have been original It has been 
generally .affirmed that he was led to adopt his doctrine of 
“attenuation” by the fact that the medicines he adminis- 
tered pioduced similar effects to those uf the disease, and 
that m any gross quantity, as he admitted, they would 
aggravate matters But another and a chief leason is to 
be found in his views of the “spiritual,” “immaterial,” 
“dynamic” origin of disease, and his resentment against 
the old modes of practice of medicine 

The followers of Hahnemann aie true to him m making 
light comparatively of pathological facts, and giving then* 
mam attention to therapeutics They are still concerned 
mainly with medicines, and one very large American 
encyclopaedia is devoted exclusively to a record of “Prov- 
ings it is edited by Dr Timothy Allen, professor of materia 
medica and therapeutics m the New York Homoeopathic 
Medical College Por some years Hahnemann’s disciples 
continued pretty faithful to the doctrine of Simihasimlibvs 
curaaivr, but they were not long m making some changes 
in it *\Ye can only notice a few of the leading deviations. 
Dr Sharp, of Rugby, who has striven hard to overcome 
objectors, while admitting the doctrine of Similict , requires 
that it have regard, not to mere symptoms, but to the seat 
and pathology of the case; that the drug used be one which 
shall affect the organ at fault. Homoeopathy cannot become 
a science till it is founded on what he calls Organopathy, 
01 a much more careful consideration of the seat of disease 
than is involved in Hahnemann’s views, who, he complains, 
passionately rejected pathology and morbid anatomy, Pte- 
eently a leading homoeopathist has published a book, the 
very title of which contradicts the doefcime of his master. 
Hahnemann maintains that cures never were effected in any 
other manner than by means of medicines of homoeopathic 
power ( Organon , p, 100), and that, whenever cures were 
wrought by those who did not understand homoeopathy, it 
was m virtue of the homoeopathic law, “ the only law con- 
sonant to nature.” But in 1878 Dr Kidd, the leading con- 
sultant among homoeopathic practitioners in London, pub- 
lished a book on the Laws of Therapeutics It is true that 
he does not carry the pluralizmg far : he only substitutes 
two for Hahnemann’s one law ; but it is not the less a very 
remarkable departure. He is still faithful to the idea of 
a relationship between the action of medicines on the 
healthy and their curative value m sickness ; but the law 
of Similia is sadly compromised “In most cases that 
relationship is either of similarity or of contrariety 
“ Looking,” says he, “ to the observation of facts apart from 
theoretic speculations, two primary laws of therapeutics 
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unfold themselves Those two lavs of therapeutics may- 
well be called Galen’s law, founded upon the rule of con- 
i/ a? m coni/ ai ns , and Hahnemann’s or the homoeopathic law, 
founded upon the relationship of similars ” This is cei tamly 
a comprehensive if a rather unphilosophical geneialization. 
The practice of Hahnemann as to the use of highly at- 
tenuated doaes of medicine is evidently not more closely 
adhered to than his doctrine of Sunil ta This fact is the 
subject of complaint in homoeopathic journals. The Medi- 
cal Lnesfigato /, m 1876, says reprovingly “How many 
claiming to be homoeopaths are daily entirely disregarding 
the law of Simluu It is getting to be quite a rare thing 
to hear of a homoeopathic practitioner conducting a senous 
case from beginning to end without using as such cathar- 
tics, sudonfics, diuietics, &c, m direct opposition to our 
law , not only are these drugs used m this way, but there 
are some aho go so far as to say that they cannot be dis- 
pensed with ” Di YTyld, the \ ice-president of the British 
Homoeopathic Society, m a letter to Dr W. B Richaid^on, 
published m the Lancet of June 2, 1877, aigumg for an 
abolition of the schism of the profession on this question, 
thus sums up the admissions which he as a somewhat repre- 
sentative man was prepared to make. — “ First, that the 
views expiessed by Hahnemann are often extravagant and 
incorrect , Secondly, that Hippocrates was right when he 
said some diseases are best treated by similars and some by 
contraries, and therefore it is unwise and mconect to 
assume the title of homceopathist ; Thndly , that although 
many believe that the action of the infinitesimal m nature 
can be demonstrated, it& use m medicine is practically by 
a large number m this country all but abandoned ” It 
must; not, however, be supposed that there are not many 
true believers m Hahnemann’s doctrines both of Smaller, 
&e , and of infinitesimal closes, extending even to olfactions. 
In fact, one recent writer goes beyond Hahnemann In the 
Homoeopathic Observer , after manyyeais of anxious experi- 
menting, he claims to have discovered decided results from 
olfaction, or the smelling of medicines, but more especially 
by means of medicines contained m dosed vessels held m 
the hand. Mons. Gtanier, of Nimes, carries the dynamic 
theory of Hahnemann faither than its author. “Medi- 
cines,” he says, “are fluidic powers, they are beings (efres) 
that man may create at his will I wish I could say they 
are occult powers, forming the chain of fluidic connection 
between the world and the tomb , but I are. convinced in 
my own mind that, placed on the limits of fhudic dynamism , 
our observation might cast its scrutinizing glance into the 
unseen world ” 

HoxncBopathy has a considerable number of adherents in 
Gieat Britain, m the United States, and on the continent 
of Europe In order to ascertain the esteem accorded to it 
m the land of its origin, inquiries have been made of 
neutral and unbiassed authorities, and the general result is 
that it has no scientific recognition, but that many of the 
public believe m it, and consult practitioners who profess 
to practise it The system lias no place in any of the 
universities of Germany, nor does it seem to have a single 
school of its own m the entire German empire It is 
universally condemned in Germany hy men who have 
anything to do with biological science, and even m the 
lectures on therapeutics it is not mentioned at all In 
Great Britain the Medical Act of 1858 gives power to the 
Privy Council severely to prohibit attempts by any examin- 
ing body to impose restrictions as to any theory of medi- 
cine or surgery on candidates for examination. There is a 
homoeopathic hospital with 100 beds in London, to which 
is attached a homoeopathic school (see Dr WyH in Lancet, 
June 2, 1877). Homoeopathy is not strong in England. 
There are said to be 105 homoeopathic practitioners^ in 
London. In Great Britain and Ireland, with a population 
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of thirty-five million*, there are but 275 homo, opaline 
physicians, Liverpool and Glasgow, each with about half 
a million of population have respectively fifteen and five 
homoeopathic doctor^ The somewhat weak and failing 
condition of hornet opathy in Biitam is thus contrasted by 
a writer m the monthly lloiiifcopathie Review for Jammy 
I860 with its condition in Ameiica m four chief Ameri- 
can cities there are 462 honneopathic doctors, in four 
English towns 152 ; in New York city the homoeopathic 
physicians are to the allopathic as 1 to 6, in London the 
proportion is 1 to 20 The writer attributes the lower 
condition of homoeopathy in England to the fact “that it 
has ceased to be a novelty, that it has revolutionized 
orthodox medicine, and that many of our own men 
(homoeopathic practitioners) abjure the minute doses which 
served so well m the hands of Hahnemann and many of 
his earlier disciples v ’ Bat all the^e facts or faetois must 
obtain equally m America It is probable that the dif- 
ferent system of medical education and qualification m the 
two countries has something to do with the difference In 
the United States homoeopathy has naturally had freer 
scope than in Europe Some have estimated the propor- 
tion of homoeopathic practitioners in the States as being 
one-eighth of the whole number of legally qualified prac- 
titioners, Every State determines for itself the conditions 
of qualification in medicine, and there is thus a vast 
number of separate medical schools giving both education 
and diplomas. Consequently there is a serious inequality 
in the seventy of medical education and examination. In 
some States, as in that of Michigan, the legislature has 
engrafted on the university a department for teaching 
its youth the principles and therapeutics of homoeopathy; 
and very lately the same legislature has provided a hospital 
for the homoeopathic treatment of disease. 

In all countries the doctrine of homoeopathy is still with- 
out broad scientific recognition ; and certainly m England 
its chief representatives are anxious to cease their existence 
as a distinctive school, and have, by their avowed departure 
from Hahnemann's law of Simiha , and his mode of attenu- 
ating and administering medicines, brought themselves 
under the severest condemnation of their master's few 
faithful followers, amongst whom are still included men of 
high character. We need not discuss in detail the indi- 
vidual doctrines of Hahnemann, especially those just 
referred to, as they are scarcely fought for by those who 
now represent what remains of the homoeopathic school. 
Hahnemann's fundamental views of disease deserve more 
attention. He despised any deep study of disease, and 
theorized about it instead. Had he carefully inquired into 
the nature and natural history of t disease as Hippocrates 
did, or as he himself inquired into the sensations of those 
who took Infinitesimal doses, he would have done more for 
the world and his own reputation. Hahnemann was easily 
captivated by theories, and not very sound m his reasoning. 
But underlying all his system, as we have seen, was the 
idea that the causes of disease were impalpable, immaterial, 
spiritual, dynamic. And this great foundation was rotten. 
Modern medicine is doing some of its best work in show- 
ing the material and the visible character of the causes of 
many of the commonest diseases, and suggests this in 
many cases where it has not as yet been demonstrated. 
The cause of many diseases is shown to be a living germ 
or particle which can be discerned under the microscope, 
can he carried on a lancet or m a tube, and inserted under 
the skin so as to produce its peculiar disease This is 
true of small pox, Hahnemann notwithstanding. The germ 
can he preserved or it can be killed, and thus disease can 
be propagated or prevented The close air of workshops, 
,*sdficd generates consumption in such amount, oan be 
to be full of impurities, chemical or organic. The 


causes of other diseases aie often, not meiely visible under 
a microscope, but coaisely visible We have been lately 
told on high authority that to produce certain forms of 
blood-poisoning one or two ounces at least of septic fluid 
aie necessary. So with othei forms of common disease. 
Alcohol does not destroy a liver or kidney m any dynamic 
or immaterial form, but m coarse quantities diligently 
repeated. The lead winch paialyses the pamtei's vmst is 
not a “spiritual 5J thing It is an accumulation of mattei 
in the wrong place, and enteis his body m palpable quanti- 
ties, and, what is more, can be recovered m similar quanti- 
ties from his body So with the uuc acid oi its salts m 
the blood of a person who has inherited his father’s gout, 
and perhaps his port wine. It is not a “ spiritual ” affair 
at all, but can be demonstiated chemically and under the 
microscope The itch, to -whose mysterious workings 
Hahnemann attributed two-thirds of the internal diseases 
of the body, including mania, cancer, gout, &c., is easily 
demonstrated to be dependent on an ugly crab-like insect, 
which can be destroyed m a few horns with sulphur, when 
there is an end both of lb and of the itch We are awaie 
of the euphemistic form which is given to Hahnemann's 
views of the psouc oi itch disease , and we are partly dis- 
posed to admit, with the late Professoi Henderson, the 
ablest and wisest of Hahnemann’s suppoiteis m England, 
that Hahnemann was unfortunate m the exposition of his 
own view’s of this subject. But Hahnemann’s fine but 
fundamental theories about the spiritual and dynamic 
origin of disease are all exploded by the revelations of 
modem pathology, and their demolition only completes that 
of his therapeutical theories which rested on them. 

Still it does not follow that homoeopathy has been of no 
use. Hahnemann deserves the credit of being the first to 
break decidedly with the old school of medical practice, in 
winch, forgetful of the teachings of Hippocrates, nature was 
either oveilooked or rudely opposed by wrong and ungentle 
methods. He was so dissatisfied with this system that he 
gave up practice We can scarcely now estimate the force 
of character and of couiage which was implied, eighty years 
back, m abandoning the common lines of medicine Moie 
than this, he and his followers showed lesults m the treat- 
ment of disease winch compared very favourably with the 
results of oithodox practice. Bub they entiiely missed the 
right conclusion from their experience. Let us take, for 
example, the statistics of the treatment of inflammation of 
the lung (pneumonia), adduced, not by Hahnemann, — for it 
is one of his very weak points that he dLd not recoicl cases, 
— but, after his death, by Dr Eleischmann of Vienna. Dr 
Henderson quotes these and other homoeopathic statistics 
with great satisfaction, and undoubtedly and propeily they 
produced a great effect, showing a mortality of 1 m 21 cases 
only, which was a much higher percentage of success than 
under the ordinary treatment. Bub these statistics have 
since been entirely eclipsed by the minute and historical 
record of cases treated m the Edinburgh Infirmary, where 
the late Dr Hughes Bennett treated 105 cases of acute 
pneumonia, extending over sixteen years, without one 
death. Still we must admit that Fleischmann’s results 
were greatly better than the old ones, and that but for the 
homoeopathic practice, which most practitioners regaided 
as a negation, tantamount to leaving the disease to natuie, 
the emancipation from traditional methods of treatment 
would have been much slower than it was. 

Besides this, homoeopathy may be credited with two other 
services. ^ It has given prominence to the therapeutical side 
of medicine, and has done much to stimulate the study of 
the physiological action of drugs. No doubt Hahnemann 
completely erred in despising nature, and in magnifying 
medicines in the cure of disease. But his very methods 
showed, unintentionally on his part, what nature could do , 
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and Ins devotion and that of his school to theiapeuties has 
acted as a somewhat deserved rebuke to those physicians 
who get so absorbed in the study of disease as to forget 
that the gieat interest of mankind in it is to have it cuied 
with as little delay as possible It may be admitted that 
homoeopathy has done some semee in directing more special 
attention to various powerful drugs, such as aconite, nux 
vomica, belladonna, and to the advantage of giving them 
m simpler forms than were common before the days of 
Hahnemann, 

Hahnemann's enors weie great His doctrine of specifics 
was highly retrograde and unscientific, and his disparage- 
ment of the pnnciple of iolle causctm and of those who 
aimed at discovering the causes of disease (Oiganon, p 3) 
was unphilosophical He -was fanciful and theoietical 
to a veiy high degree He led his followers far out of 
the track of sound views of disease and the methods by 
which it can best be prevented and cured. But, with 
all his defects, it must be admitted that he had the great 
merit of disturbing and discrediting indefensible modes of 
practice (j a, a) 

HONDA, or San Bartolommeo de Honda, a town of 
the republic of Colombia, m the state of Cundmamarea, on 
the left bank of the river Magdalena, about 575 miles from 
the sea, in 5° IV 42" N. lat and 74° 4V 6" W. long. It 
is regular and well-built, but none of its public edifices — 
churches, convents, or hospitals — call for special remark 
Situated at the spot where the upward navigation of the 
Magdalena is stopped by a senes of rapids, Honda vas 
formerly the seat of a veiy considerable trade, and it still 
retains a cei tam amount of commercial importance Goods 
and passengers for Bogota, the capital of Colombia, are now 
disembarked at Caracoli about 2 miles further down The 
population of Honda is stated at 4000 or 5000 See 
Colombia, vol vl p 153 

HONDECOETER, Melchior d’ (c 1636-1 6 95), painter, 
was horn at Utrecht, it is said, about 1636, and died at 
Amsterdam April 3, 1695 Old historians say that, being 
the grandson of Gillis and son of Gisbert d'Hondecoeter, as 
well as nephew of J B Weems, he was brought up by the 
last two to the profession of painting. Of Weems we know 
that he married one J osma d'Hondecoeter in 1 638 Melchior 
was, therefore, related to Weems, who certainly influenced 
his style, As to Gillis and Gisbert some points still remain 
obscure, and it is difficult to accept the statement that they 
stood towards each other in the relation of father and son, 
since both were registered as painters at Utrecht in 1637 
Both it appears had practised art before coming to Utrecht, 
but where they resided or what they painted is uncertain 
Unhappily pictures scarcely help us to clear up the mystery. 
In the Fur&tenberg collection at Donaueschingen there is a 
Concert of Birds dated 1620, and signed with the mono- 
gram. G D. H. , and we may presume that G D H, is the 
man whose Hen and Chickens m a Landscape m the gallery 
of Rotterdam is inscribed “G D Hondecoeter, 1652,” 
but we ask, Is the first letter of the monogram to stand for 
Gillis or Gisbert 1 In the museums of Dresden and Cassel 
landscapes with sportsmen are catalogued under the name 
of Gabriel de Heusch (]), one of them dated 1529, and 
certified with the monogram G D H, challenging attention 
by resemblance to a canvas of the same class inscribed G. 
D Hond, in the Berlin Museum, The question here is 
also whether G means Gillis or Gisbert Obviously there 
aie two artists to consider, one of whom pamts birds, the 
other landscapes and sportsmen Perhaps the first is 
Gisbert, whose son Melchior also chose birds as his peculiar 
subject. Weenix too would naturally teach his nephew to 
study the feathered tribe Melchior, however, began his 
career with a different specialty from that by which he is 
usually known. Mr de Stuers affirms that he produced 
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sea-pieces One of lus earliest ^ orks is a Tub w itli Fish, 
dated 1655, m the gallery of Brunswick But Melchior 
soon abandoned fish for fowl. He acquired celebuty as a 
painter of birds only, which he represented not exclusively, 
like Fyt, as the gamekeeper's perquisite after a day’s shoot- 
ing, or stock of a poulterer’s shop, but as living beings 
with passions, joys, fears, and quarrels, to which naturalists 
will tell us that birds are subject. Without the brilliant 
tone and high finish of Eyt, his Dutch rival’s buds are full 
of action, and, as Burger truly sajs, Hondecoeter displays 
the maternity of the hen with as much tenderness and 
feeling as Raphael the maternity of Madonnas But Eyt 
was at home m depicting the coat of deer and dogs* as well 
as plumage. Hondecoeter cultivates a narrower held, and 
seldom goes beyond a cock-fight or a display of meie bird 
life Very few of his pictures are dated, though more are 
signed. Amongst the former we should note the Jackdaw 
deprived of his Borrowed Plumes (1671), at the Hague, of 
which Eail Cadogan has a variety , or Game and Poultry 
and a Spaniel hunting a Partridge (1672), in the gallery 
of Brussels , or a Park with Poultry (1686) at the Hermi- 
tage of St Petersburg Hondecoeter, in great favour with 
the magnates of the Netherlands, became a member of the 
painters 1 academy at the Hague in 1659. William ni. 
employed him to paint his menagerie at Loo, and the 
picture, now at the Hague museum, shows that he could at 
a pinch overcome the difficulty of representing India's 
cattle, elephants, and gazelles But he is better m homelier 
works, with which he adorned the royal chateaus of Bens- 
berg and Oramenstem at different periods of his life (Hague 
and Amsterdam) In 1488 Hondecoeter took the freedom 
of the city of Amsterdam, where he resided till his death. 

His earliest works are more conscientious, lighter, and more 
transparent than his later ones. At all times he is bold of 
touch and sure of eye, giving the motion of birds with great 
spirit and accuracy. His masterpieces are at the Hague and 
at Amsterdam. But there are fme examples in private col- 
lections in England, and in the public galleries of Berlin, 

Caen, Carlsruhe, Cassel, Cologne, Copenhagen, Dresden, 

Dublin, Florence, Glasgow, Hanover, London, Lyons 
Montpellier, Munich, Pans, Rotterdam, Rouen, St Peters- 
burg, Stuttgardfc, and Vienna. 

H0NDUBAS 

Copyright, 1880 , ly Charles Scribner's Sons, 

H ONDURAS, a republic of Central America, formerly SeePlate 
a province of the kingdom of Guatemala, deriving HI. 
its name from the Spanish honchirm, depths, m allusion, vo1 X1 
it is said, to the difficulty experienced by its original ex- 
plorers in finding anchorage off its coast It is bounded 
on the N and E. by the Bay of Honduras and the Carib- 
bean Sea, extending from the mouth of the Rio Tmto, 15° 

45' N lat and 88° 30' W. long., to the mouth of the Rio 
Wanks or Segovia, m 14° 59' N, lat, and 83° IP W long., 
having a coast-lme of about 400 miles. On the S it is 
bounded by Nicaragua, the line of division following the 
Rio Wanks fur about two-thirds of its length, thence deflect- 
ing to the sources of the Rio Negro, which flows into the 
Gulf of Fonseca, it has on this gulf a coast-lme of about 
60 miles, embracing also the islands of Tigre, Sacate Grande, 
and GueguensL Upon the W. and S.W. it is bounded by 
San Salvador and Guatemala , the line of separation there 
is irregular, commencing on the Gulf of Fonseca, at the 
mouth of the Rio Goascoran, and ending at the mouth of 
the Rio Tmto, on the Bay of Honduras. The republic is 
therefore entirely* between 83° 20' and 89° 30' W. long, 
and 13° 10' and 16° N. lat, and comprises about 40,000 
square miles. The large island of Roatan, with Guana ja 
or Bonacca, Utila, Helena, Barbarefcta, and Morafc are 
naturally dependent on Honduras. 
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J — The general aspect of the country is 
mountainous ; it is travelled by ranges of mountains and 
hills radiating from the common base of the Cordilleras. 
That chain does not, m this republic, approach withm 50 
or 60 miles of the Pacific; nor does it throughout maintain 
its general character of an unbroken range, but sometimes 
turns back on itself, forming interior basins or valleys, 
withm which are collected the headwaters of the streams 
that traverse the country in the direction of the Atlantic 
Ocean. [Nevertheless, viewed from the Pacific, it presents 
the appearance of a great natural wall, with a lower range 
of mountains, bristling with volcanic peaks, intervening 
between it and the western sea It would almost seem 
that at one time the Pacific broke at the foot of the great 
mountain barrier, and that the subordinate coast range was 
subsequently thrust up by volcanic forces The northern 
and eastern coasts of the republic piesent several bold 
groups of mountains, which are the ends of the ranges 
radiating north and east from the Cordilleras, and which, 
striking the coast diagonally, and overlapping each other, 
seem to form an unbroken range, and are sometimes repre- 
sented as such on the maps. The Cordilleras proper 
traverse the state in the general dhecfci on of north-west and 
south-east, but it is throughout serpentine, and at one point 
h> interrupted by a great transveise valley or plain, known 
as the plain of Oomayagua, having an extreme length of 
about 40 miles, with a width of from 5 tu 15 miles, from 
which, extending due north to the Atlantic, is the valley of 
the river Hnmuya, and due south, to the Pacific, the valley 
of the river Goascoran, collectively constituting a great 
transverse valley reaching from sea to sea, which was 
pointed out soon after the conquest as an appropriate 
course for inter-oceanic communication. Topographically 
ilio country has great diversity of surface and elevation ; 
bioad alluvions, fertile valleys, wide and elevated plains, 
and mountains terraced to their summits, collectively afford- 
ing almost every variety of climate, soil, and production, 
from oranges and pine apples in the valleys to peaches and 
pears on the table-lands 

Uychograpky — The nveis of Honduras are numerous, 
and some of them of large size and navigable The largest 
is the Ulua, which drains a wide expanse of territory, com- 
prehending nearly one-third of the entire state, and pro- 
bably discharges a greater amount of water into the sea 
than any other river of Central America, the "Wanks or 
Segovia, perhaps, excepted It may be navigated by 
steamers of light draught for the greater part of its course 
The soil on its banks is of extreme fertility. The Eio 
Aguan or Homan is a large stream falling into the sea near 
Tnrxillo, with a total length of about 120 miles. Its 
largest tributary is the Rio Mangualil, celebrated for its 
gold washings, and it may be ascended by boats of light 
draft for 80 miles. Rio Tinto, Hegro, or Black River, 
called also Payer or Poyas, is a considerable stieam, said to 
have a length of 120 miles ; it is navigable by small vessels 
for from 40 to 60 miles. Some English settlements were 
made on its banks during the last century. The Poyas 
Indiana ^ have a number of establishments on its upper 
tributaries. The Rio Wanks or Segovia is the longest, if 
not the largest, river in Central America, rising withm 50 
mdes of the Bay of Fonseca, and flowing into the Carib- 
bean Sea at Cape Gracias 4 Dios, constituting for the 
greater pari of its length, the boundary between Honduras 
and Nicaragua* and having a length of 350 miles. For 
251 mile® above it® month it flows through an almost 
unbroken wilderness, among high mountains and over a 
very broken and rocky bed. It is nevertheless occasionally 
navigated by canoes to within a few leagues of the town 
of Ucofeu or N ueva Segovia in Nicaragua. Three consider- 
rivers flow into the Pacific,— the Groaseoran, Nacaome, • 
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and Choluteca, the last-named having a length of about 
150 miles. The Goascoran, which almost interlocks with 
the Hurnuya, m the plain of Comayagua, has a length of 
about 80 miles, The Lake of Yojoa or Taulebe is the only 
lake of note in Honduras, and is about 25 miles m length, 
by from 6 to 8 m breadth. Its surface is 2050 feet above 
the sea. It has two outlets on the south, the avers 
Jaifcique and Sacapa, which unite about 15 miles Horn the 
lake , and it is drained on the north by the Rio Blanco, a 
narrow, deep stream falling into the Ulua It has also a 
feeder on the north, m the form of a subterranean stream 
of beautiful clear water, which here comes to the surface 
Hdiloms and Islands — Tlie Bay of Fonseca or Conchagua, some- 
times called Amapala, is one of the imest poits, oi “constellation 
of ports,’ 3 on the entile Pacific, and on it Honduras has a laigei 
frontage than Nicaragua oi San Salvador It is npwaids oi 50 miles 
m greatest length, by about 30 miles m average width, with an 
entiance from the sea about 18 miles vide, between the gieat 
volcanoes of Oonchagua, 3800 feet high, and Coseguma, 3000 feet 
high, the lofty islands of Conchaguita and Miangum ljmg between 
them, with a collection of rocks called “Los Barellones,” dividing 
the entrance mtofom distinct channels, each of sufficient depth for 
the largest vessels A channel called “LI Esteio Pear* extends 
from the extreme southern point of the bay into Nicaragua foi 
about 50 miles, leaclung withm 20 or 25 miles of Lake Managua The 
principal islands m the bay are Sacate Giande, Tigre, Gueguensi, and 
Esposeseion belonging to Hondmas, and Mai tin Perez, Punta 
Sacate, Conchaguita, and Miangum belonging to San Salvador Of 
these Sacate Grande is the largest, being about 7 miles long by 4 
broad. The island of Tigre from its position is the most important 
hi the bay, being about 20 miles m cucumfeience, and using m 
the form of a cone to the height of 2500 feet The slope fiom the 
watei for some distance inland is gentle, admitting of cultivation 
Upon the southern and eastern shores the lava forms black rocky 
barriers to the waves, varying m height from 10 to 80 feet , but on 
the northward and eastward are a number of pi ay as or coves, with 
smooth, sandy beaches Pacing one of the most consideiable of 
these is the port of Amapala, with deepwater m fiont, where ships 
of ordinary size may lie withm a cable’s length of the shore This 
island w T as a favourite resort of the pnates, and it was heio that 
Drake had his depot during his operations m the South Sea It 
exports hides, indigo, tobacco, bullion, silvei and copper oies, and 
Brazil wood The bay abounds m fish, oysteis, crabs, and cray 
fish, and water-fowl swarm along its shores The whole legion 
around it is eminently productive, and adapted to the production of 
every tropical commodity The savannas back from the shores are 
fitted for grazing, while wheat, potatoes, and othei pioduets of the 
temperate zone may be cultivated on the plateaus and slopes of the 
mountains in the interior, where oaks and pines are abundant. The 
silver and gold mining di&tncts of Tabanco, Aramaema, San 
Martyn, and Corpus all lie withm fiom 10 to 40 miles of this bay 
Limestone is also found near by, with a fine rose-coloured sandstone 
Extensive beds of coal exist m the valley of the uver Lempa 
Puerto Caballos, on the noithern coast, m 15 a 49' N lat and 87° 
57' W long , was selected by Coites during his expedition into 
Honduras for the settlement which he founded, with the puipose 
of making it the entrep6t of New Spam, he called it Natmdad 
For more than two centuries it was the principal establishment on 
the coast; but, during the time of the buccaneeis, the settlement 
w r as lemoved to Omoa, a few miles to the east, because of the 
large size of the bay, which could only he adequately defended by 
the construction of several forts, while a single v oik, still extant and 
formidable, was sufficient for Omoa The port or rather bay is 
about 9 miles m circumference, with a depth tluoughout the 
gi eater pari of its area of from 4 to 12 fathoms, with secuie 
holding ground Towards the noithern shore the depth of watei 
U greatest; theie suitable docks have been constructed, and the 
largest ocean steamers may enter and tie up, the use and fall of the 
tide being scarcely perceptible The pi evading winds are from the 
north-east, north, and north by west, fiom all which points the port 
is perfectly protected. The port of Omoa, m 15° 47' N lat and 
88 3' W long , is small hut secure, and is defended by a strong work, 
“El Castillo de San Fernando ” The anchorage is good, m from 2 
to 6 fathoms. The population m 1876 was abput 600, most of 
the inhabitants having removed to San Pedro, 37 miles inland, 
where the business of the port is transacted The expoits of these 
ports consist of bullion, tobacco, indigo, sarsaparilla, hides, &c A 
large number of cattle are shipped annually to supply the markets 
of Cuba and the mahogany establishments of Belize There is an 
abundant supply of fish, turtle, and wild fowl from the quays and 
waters m its vicinity Puerto Sal is a small harbour a few miles 
to the eastward of Puerto Caballos* TruxiHo is an ancient poit, m 
15 55* N lat. and 86° "W« long , situated on the ‘western shore of 
a noble bay, formed by the projecting land of Punta Castilla Its 
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hade is chiefly with Olaneho, of winch department it may be con- 
sidered the poit There are some mines of gold in its" vicinity 
Triunfo de la Cluz is a laige hay, commencing at Puerto Sal, bend- 
ing thence mwaid and terminating at Cabo Tnunfo, with a coast- 
line of up waids of 20 miles To the northward of Honduras, in the 
hay of the same name, distant horn SO to 50 miles, is a cluster of 
islands, sometimes called the Bay Islands, consisting of Ronton, 
Guauaja 01 Bonacca, Utila, BarbaTetta, Helena, and Morat They 
have a good soil, line climate, and an advantageous position 
Eoatan, the laigest, is about 30 miles long by 9 miles broad, with 
mountains rising to the height of 900 feet, covered with valuable 
woods, and abounding with deei and wild hogs. Its trade is chiefly 
with Kew Oi leans m plantains, cocoa-nuts, pme apples, &e 
Guauaja, discovered by Columbus, is 9 miles long by 5 miles bioad , 
it lies 15 miles north-ea&t of Eoatan, has mtenoi highlands 
thickly wooded, with beds of limestone, and, it is said, ores of zinc 
TTild hogs aie nuineious The othei islands are comparatively 
small, and may be legal ded as detached paits of Roatan, with winch 
they are connected by ieefs 

21merals — In tespect to mineral resources, Honduras 
ranks first among the states of Central America ; the work- 
ing of the mines, however, has been conducted on a very 
small scale, and in a very rude manner, and as a conse- 
quence most of them have been abandoned and have filed 
with water, and have thus or otherwise been allowed to go 
to ruin Silver ores are most abundant and valuable They 
are chiefly found on the Pacific ranges or groups of moun- 
tains, while the gold washings, if not the gold mines proper, 
are most numerous on the Atlantic slope. The silver is 
found m various combinations with iron, lead, and copper, 
and in a few instances with antimony Chlorides of silver 
ate not uncommon, and rank among the richest ores in the 
country. The principal supply of gold is from the washings 
of Olancho, which are exceedingly products e. There are 
also rich mines of copper, the ores, m all cases, containing 
a considerable proportion of silver. Iron ores are common, 
most of them magnetic, and some so rich that they can be 
worked without smelting Antimony, zinc, and tin also 
exist Lignite has been discovered in various localities, 
and large beds exist in the department of Gracias, in which 
opals are also abundant 

Animals* — The domestic animals of the country are much 
the same as those of England and the United States. 
Cattle are everywhere abundant, and form one of the great 
sources of wealth m the country. Of late great numbers 
have been taken to Cuba, where there is a large and 
increasing demand for them The forests are frequented 
by the ocelot or American tiger, and the peccary and deer ; 
the tapir is found near the sea, and the manatee in the 
northern creeks. Monkeys are numerous and of many 
varieties , the raccoon, squirrel, opossum, ant-eater, and 
armadillo abound. The alligator is found m all the 
livers and lagoons on both coasts. Of lizards there are 
numberless varieties, including the iguana. Serpents are 
very rare, and of but two or three varieties, of which one 
only is venomous Tortoise and turtle are everywhere 
numerous, and of several kinds Oysters of two varieties 
are plentiful, namely, the bank and mangrove oyster, Vast 
beds of the fiisfc aie found m the Bay of Fonseca. Crusta- 
ceans of various kinds and sizes, from the largest lobster to 
the smallest crab, are abundant. The lagoons and creeks 
of the coast abound in endless varieties of fish, as do also 
the waters of the interior Several varieties of honey bees 
also are found. Mosquitoes are almost unknown m the 
interior, and are found at bub few points on the coast. The 
woodtick and flea are common everywhere. The insect 
most dreaded is the “langosta” or u chapulin/ 5 which at 
intervals afflicts the entire country, vast columns passing 
from one end to the other, darkening the air, and destroying 
every green thing in their course The parrot, macaw, and 
toucan are found everywhere. Hawks, vultures, owls, and 
sea eagles are among the birds of prey The crow, black- 
bird, Mexican jay, ricebird, swallow, rainbird, and humming- 
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bud are common. Theie is a voiy great vanety of water 
birck The wild turkey, quail, and pigeon are numeiuix^ 
m the interior 

Inhabitants — The inhabitants of Hon dm as arc princi- 
pally of the Indian or abongmal type In the eastern 
portion of the state, between the Fao Homan and Cape 
Gracias & Dios and Segovia river, the country is almost 
exclusively occupied by native Indian tribes, known under 
the general names* of Xicaque* and Puyas Portions of 
all of these tribes have accepted the Catholic religion, arid 
live m peaceful neighbourhood and good understanding 
with the white inhabitants There ait, however, consider- 
able number^ who live among the mountains, and ^till cou- 
foim closely to the aboiigiual modes of life They all 
cultivate the soil, and are good and mduMuuu& labourer^. 
A small portion of the coast, above Cape Gracias, is occu- 
pied by the Sambos, a mixed race of Indians and negioes, 
which, ho v ever, is fast disappearing Spreading along 
the entire north coast are the Canbs, a vigorous race, 
descendants of the Caribs of St Vincent, one of the 
Windward Islands, who were deported m 1796, by the 
English, to the numbei of 5000, and landed on the Hand 
of Roatan They still lefcam their native language and aie 
active, industrious, and provident, forming the chief reliance 
of the mahogany cutters on the coast A portion of them, 
who have a mixture of negro blood, are called the Black 
Caubs. They profess the Catholic religion, but retain many 
of their native rites and superstitions In the departments 
of Gracias, Comayagua, and Oholuteca are many purely 
Indian towns, with industrious, peaceable inhabitants, 
retaining many of their primitive habits and then ancient 
language The aggregate population, m the absence 
of trustworthy data, can only be estimated approxi- 
mately. Attempts were made under the crown and subse- 
quently under the republic to effect a complete census, but 
with very unsatisfactory results, since it has always been 
found that the ignorant masses of the people, and especially 
the Indians, avoid a census as in some way connected with 
military conscription or taxation. The bulk of the Spanish 
population exists on the Pacific slope of the continent, 
while on the Atlantic declivity the country is uninhabited 
or but sparsely occupied by Indian tribes, of which the 
number is wholly unknown. Nevertheless, from the im- 
perfect data which are accessible, the population of 
Honduras may fairly be estimated at about 400, DOG, 
6000 to 7000 being whites, and the balance Indians and 
the mixed races 

Depaitmciits — Hcmdtuas is divided politically into sevui depart- 
ments, viz Comayagua, Giacias, Cholutcca, Tegucigalpa, OhixliG, 
Yoro, and {Santa Barbaia 

That of Coriiayaqua lies in the very centre of the state It con- 
tains the capital of the same name (see Coviayagua) The tiade of 
the town is small, but the plain mound it is very fertile, and capable 
of sustaining, as formed \ , a laige and flourishing population. 
Kumcious monuments of antiquity aie scattered over the plain, 
consisting of large, pyramidal, tmaeed structures, comeal mounds 
of earth, and walls of stone 1 Fine and oak are abundant on the 
hills, and mahogany, cedar, and lignum vibe, as well as otlia useful 
woods, are found m the valleys. The nopal, cultivated m Guate- 
mala and Mexico as the food of the cochineal insect, is indigenous 

1 The most remarkable of these are the ruins of Tenampua, situated 
on a high hill, 20 miles to the south-east of Comayagua. The lull is 
of the prevailing soft sandstone, about 1600 feet high. At the acces- 
sible points are heavy stone walls, terraced on the inner side for con- 
venience m defence At various points are traces of towers, and 
remains of w T atei reservoirs. Most of the mounds occur m groups, 
arranged with obvious design m respect to each other, from 20 to 30 
feet square, and of several stages The principal enclosure is m the 
very midst of the nuns, at a point conspicuous from ei ery portion of 
the hill, and is 300 feet long by 80 feet broad, but now elevated only 
a few feet above the ground, on winch are indications of buildings 
Great quantities of fragments of pottery are found here, painted and 
ornamented Altogether there are the remains of between 300 and 
400 truncated, terraced pyramids of various sizes, The whole served 
probably for defensive and religious purposes. 
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Coffee and the other staples of semi-tropical regions also fiouiisli 
here 

The department of G-tacias lies m the northwestern pm turn of 
the state, touching on Guatemala and Salvadoi, and its territory is 
in many respects the most interesting m Central America, of which 
it may be regarded as an epitome On the north are many beau- 
tiful valleys, among them that of Copau, celebrated for its ancient 
monuments Among its mountains is found the quetzal, the royal 
and sacred bird of the aborigines Peaches, apples, and plums 
flourish here, and the blackberry is indigenous among the hills 
The vegetable products, actual and possible, exhaust the list of pro- 
ductions of the tropics and the temperate zones Wheat, barley, 
ive, and the potato grow on the mountains, while sugar cane, 
indigo, cotton, coffee, cocoa, oranges, and plantains flourish m the 
valleys Pme coveis the hills, and there is much mahogany, cedar, 
and granadillo, also Brazil 'wood, &e , foi dyeing and manufacture 
Copal baham and liquidambar are among the common gums, while 
the tobacco has a w ide and deserved eelebi ity Gold and silver mines 
are numerous and rich, although but little w orked Bituminous 
coal, m beds of from 8 to 10 feet m thickness, is found m the plain 
of Sensenti, and asbestos, cinnabai, and platinum in various loca- 
lities Opals are frequent, principally m the vicmty of Eraudique, 
where as many as sixteen mines have been 4 c denounced ” m a single 
year Amethysts are reported to ha\c been found near Campuca 

Chohdeca is the extreme southern department of the state, lying 
along the Bay of Fonseca It is extremely diversified m suiface 
Its alluvions, fronting the bay, are remaikably fertile, and are 
capable of producing all the staples of the tropics. As the country 
rises, which it does by a senes of terraces, the savannas become 
broad and numerous, affording vast pastures for herds of cattle, 
which at present constitute the chief wealth of the department. 
Apart from its agricultural wealth, it is rich m minerals, chiefly m 
mines of silver 

Tegucigalpa, to the north of Cholnteca, is the smallest but rela- 
tively the most populous department It is a vast interior basin or 
plateau, with an average elevation of not less than 3000 feet above 
the sea Its soil is not so productive as that of some of the other 
departments, and is essentially a mining district, rich in gold 
ami silver Tegucigalpa is the largest and finest city of the state, 
and is at present the capital, alternating with Comayagua as the seat 
of government. 

The department of Olancho joins Tegucigalpa oil the cast, and 
has an area of about 11,300 squat e miles. Its people are indus- 
trious, and the department is comparatively the richest in the state 
Its exports are bullion, cattle, bides and deer skins, sarsaparilla, 
and tobacco. Next to its heids of cattle, its principal somees of 
wealth are its gold washings Nearly all of its streams carry gold 
of a fine quality in their sands 

The department of Yoro comprehends all the northern part of 
Honduras, with an aiea of 15,000 square miles, being the largest in 
sue and the smallest m population The valleys of all the streams 
abound in precious woods, and comprise the great mahogany dis- 
trict of Central America The inhabitants are chiefly mahogany 
cutters by occupation The mountains of Pya and Sulaco aie said 
to contain great mineral wealth, but they have never been adequately 
explored. 

The department of Santa, Barbara lies between Gracias and 
Comayagua and the Bay of Honduras It is traversed by several 
huge streams. The great plain of Sula is the distinguishing feature 

this department, which lias a frontage of between 60 and 70 
miles on the Bay of Honduras, and reaches inland upwards of 50 
miles, comprising an area of not less than 1500 square miles Its 
products are cotton, rice, sugar, cocoa, and all the great staples of 
the tropics. 

Administration — The government is republican m form, based on 
a constitution promulgated m November 1865. The chief exteutn e 
consists of a president elected every four years, assisted by a council 
of state, consisting of two ministers appointed by the president, a 
senator elected by congress, and a judge of the supreme court The 
legislature consists of a senate and chamber of deputies 

Public Debt — The public debt of the republic m 1876 was 
$20,950,540, held in London and Paris, having been issued m 
three different loans in those cities, at high rates of interest 
and at a lew valuation to make them attractive to capitalists. 
Since that time the accumulated interest, which lias never 
l*een paid, lias considerably swollen the amount This debt, 
which is of a very questionable origin, was contracted for the 
alleged purpose of building the "Honduras Interoceame Bail- 
way’' between Port Caballos on the Bay of Honduras and the Gulf 
t»f Fonseca on the Pacific, a distance of 148 geographical miles 
The road was first proposed by Mr E G. Bquier of New York, m 
1854, who made the preliminary survey of the line, finding it per- 
fectly feasible, and had it been built then it no doubt would ha\e : 
ptovul a financial success, and a great benefit to the commerce of 
the world. But the breaking out of the American war put a stop 
to the enterprise for the time, and the completion of the Union 
Pacific Bailway m the United States lias done away with the neces- 
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feity for such a road as a highway for the nations Still it v ould 
be a great benefit to the interior country should it at any time be 
completed It is graded, and has a nauow guage tiack laid to San 
Pedio, 37 miles fiom Port Coitez 
Tmdc — The total trade of the count ly for 1876 is given below — 

Exports from the Bay Islands, Tiuxillo, Omoa , and Pita to 


Gaballos dm mg the year 1876 

To United States $230,503 

To other countries 114,337 

Total 344,840 

Fiom the port of Amapala, of which $208,646 was gold 
and silver 250,000 

Giand total $594,840 

Imports into the Bay Islands , TruonUo , and Puerto Gaballos foi 1876 
Fiom the United States $230,184 

From other countries 109,959 

Total. 340,143 

Into the poit of Amapala, estimated value 300,000 

Total imports for 1876 . 640,143 

Total foieign commerce foi 1876 $1,234,983 


A number of small sailing vessels engaged m the fiuit trade ply 
between the Bay Islands and New Oi leans Cocoa-nuts aie m 
demand both in New Orleans and New York, and the inhabitants 
of the mainland, as well as those of the islands, have planted the hurt 
extensively, so that the entne north coast will soon be bordered by 
eocoa-nut plantations 

History — It w r as m Honduras that Columbus fii&t planted his feet 
on the continent of America In 1502, while on his fourth voyage, 
lie discovered the island of Guanaja or Bonacca, whence he saw the 
high mountains of the mainland , and on the 14th of August he 
landed on the continent at a point which he called Pun ta de 
Cassmas, now Cabo de Honduras, and took possession of the 
country on behalf of the crowm of Spam He subsequently coasted 
to the eastward, and alter many delays and dangers reached a point 
where the coast abruptly tiends to the southward, forming a cape, 
to which, m gratitude for his safety, he gave the name of Cabo 
Ghacntts d Dios, Cape Thanks to God Less than twenty yeais 
afterwards, Hernando Cortes, mspned by accounts oi gieat and 
populous empires to the southward of the then prostrate empne of the 
Montezumas, undertookan expedition into Honduras, which for length 
and difficulties encountered and overcome stands unprecedented 
m the history of maitial adventuie He entered the vast and 
unbioken wilderness, and aftei two yeais of struggle and endurance 
leached the point where Columbus first landed Without giving 
the history of Spanish power m Honduras, suffice it to say that as 
eaily as 1540, sixty years before Jamestown m Virginia was founded, 
and nearly a hundred years before Hudson enteied the Bay of New 
Y ork, Hondui as had its large and flourishing cities Aftei throw mg 
off the Spanish yoke, Honduras in 1823 joined the union of Central 
America In 1839 that union was dissolved, but the liberal party 
in the now independent state made repeated attempts to restoie a 
federative union with the neighboumig lepubhes of Nicaragua and 
San Salvador. These efforts even led to unsuccessful hostilities u ith 
Guatemala, but President Cabaftos m 1855 being defeated and 
exiled, his successor General Guaidiola (1856) concluded with 
Guatemala a treaty of peace Six years of qiuet ensued, when 
an insurrection broke out m 1862 among the soldiers, winch cost 
Guanliola his life After passing through some vicissitudes, the 
republic in November 1865 adopted a new constitution, under 
winch the president is elected every four years 
See Kotos on Central America, by E G Squiei, New Yoik, 1855, 
and Honduras , by same author, London, 1870 (E G S } 

BRITISH HONDURAS 

Copyright, 1880, by Glim les Scribner's Sons 

B RITISH HONDURAS is the name given to the Eng- gee piate 
Ml establishment or colony of Belize, on the eastern Hi vol, 
shore of the peninsula of Yucatan, fronting the Bay of Hon- 10 
duras It probably cleaves its name of Belize or Balize from 
the French bahse , a beacon, as no doubt some signal or light 
was raised here to guide the freebooters, who at one time 
infested the bay, to some common rendezvous. Its 
boundaries, as defined by the convention between Great 
Britain and Carrera, president of Guatemala, m 1859, were 
fixed as "commencing at the mouth of the river Sarstoon, 
m the hay of Honduras, ascending that river to the rapids 
of Gracias & Dios, thence turning to the right in a straight 
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line to GarbuLt’s Rapids in the river Belize, and thence due 
north to the Mexican frontier ” These limits give a terri- 
tory about 160 miles long by 60 miles wide at its broadest 
part, with an area of 7562 square miles 

The approach to the coast is through cays and coral reefs, 
and is both difficult and dangerous For some miles inland 
the ground is low and swampy, thickly covered with 
mangroves and tropical jungle Next succeeds a narrow 
belt of rich alluvial laud, not exceeding a mile in width, 
beyond which, and parallel to the rivers, are vast tracts of 
sandy, arid land, called “pine ridges,” from the red pme 
with which they are covered, and which are favourite 
resorts of wild animals Further inland these give place 
to what are called “ cahoon ridges,” with a deep, rich soil 
covered with myriads of palm trees Next come broad 
savannas, studded with clomps of trees, through which the 
streams descending from the mountains wind in every 
direction The mountains themselves rise in a succession 
of ridges parallel to the coast, The first are the Manatee 
Hills, from 800 to 1000 feet high, and beyond these are 
the Cockscomb Mountains, which are about 4000 feet 
high 

No less than sixteen streams, large enough to be called 
rivers, descend from these mountains and crests to the sea, 
between the Hondo and Sarstoon Behind the Cockscomb 
range there is a succession of valleys and hills, with a varied 
elevation of from 1200 to 3300 feet above the level of the 
sea. This tract, of which but little is known, consists of 
open, grassy lauds, with interesting park-like scenery, and 
could no doubt support a large number of cattle, as all the 
conditions of climate, &c , are most favourable 

Many aboriginal remains are found, such as fortified 
lulls, crumbling walls, and buildings subsiding into ruins. 
The ruins of extensive cities, with monoliths, statues, and 
carved stones of fine finish are said to be hidden among the 
yet unexplored forests They are all, however, more or 
less similar to the remains found in the neighbouring states 
of Honduras and Yucatan, and doubtless are the work of 
the same race or races. The mineral resources of the 
colony have been but little developed There are, however, 
among the hills many indications of gold, silver, and coal. 

The climate generally is hot and damp, but favourably 
influenced by the trade winds. The mean temperature for 
1878 was 79 75° Fahr, ; the rainfall for the same year 
was 105 49 inches, which, however, was remarkably high. 
The country is not troubled by hurricanes, nor has it 
suffered from earthquakes, It has never been afflicted by 
epidemics, except cholera. Yellow fever occurs, but only 
sporadically. The climate is superior to that of Jamaica 
and the other West Indian Islands, and the high grounds 
of the interior are unquestionably healthy 

The population is mainly negro, introduced originally 
as slaves, whence has sprung a hybrid race from inter- 
mixture with Europeans and Indians. These are engaged 
m cutting mahogany and dyewoods, and m fishing. As 
woodmen they are most efficient, and no class or race of 
men has been able to excel them. A few only cultivate 
the soil. There are no aboriginal tribes within the 
limits of Belize, and of the pure Indians there are but few, 
belonging principally to the tribes of Yucatan There are 
some Carib settlements. The scanty white population is 
engaged in commerce, and on the sugar plantations The 
total population in 1871 was 24,710, of which 12,603 were 
males and 12,107 females, against a total of 25,635 in 
1861, showing a decrease of 925, which can be accounted 
for from the fact that while the political troubles in the 
adjacent states caused many of their citizens to take refuge 
here, these, on the troubles being settled, returned to their 
homes. 

The government is m the hands of a lieutenant-governor, 
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with an executive and legislative council, and there are 
the usual judicial establishment, a lands title registry office, 
a public hospital, a lunatic asylum, and an alms-house 
There is also an agricultural board for distributing infor- 
mation relative to the cultivation of suitable products, &e 
The town of Belize, at the mouth of the river of the same 
name, has ordinal ily about 6000 inhabitants , but the num- 
ber is more than doubled daring the Christmas holidays, 
when the mahogany cutters come m The dwellings of the 
wealthy inhabitants are large and commodious Besides 
the Government houses, court-house, bairacks, and jail, 
there are several churches, Episcopal, Methodist, Baptist, 
and Piesbyterian There are also some large and costly 
fireproof warehouses The place was formerly important 
from being the commercial eutrepot and depot of the neigh- 
bouring Spanish states of Fucatan, Guatemala, and Hon- 
duras , but this source of prosperity has been mainly dried 
up, from the opening of direct communication between 
several of these states and the United States and Europe, 
and from the diversion of trade on the Pacific to Panama 
The principal product of the country is mahogany, of which 
the export for many yearn was 20,000 tons annually, but 
the demand for it is said to be diminishing. Its logwood 
ranks high, and from 14,000 to 15,000 tons are exported 
annually. Besides these, Lt produces rosewood, sapodilla, 
Santa Maria, and numerous other woods of value The 
cahoon or coyol palm is abundant, producing clusters of 
nuts, from which is extracted a valuable oil. Several 
varieties of cotton are produced, some of which are of 
superior quality Sarsaparilla and vanilla are found m the 
interior The animals of the country comprise many fur- 
bearing species, as ounces, panthers, &c , and the forests 
abound with various species of monkeys. Manatees and 
alligators aie found m the lagoons and rivers Among 
the birds are turkeys, ducks, macaws, parrots, pelicans, 
and humming-birds There is also a small black bottle 
fly, whose bite is most venomous, and which, with the 
wood-tick, is a source of great annoyance in the forest 
There are also several species of venomous snakes and 
scorpions Fishes of many varieties are plentiful, as are 
also turtles, lobsters, and other shell-fish Cattle and 
horses are kept in sufficient numbers for all needful pur- 
poses. Present statistical information indicates, instead of 
improvement in the colony, a considerable falling off 
during the past ten or fifteen years Its sugar plantations 
aie, however, in a flourishing condition, having increased 
in their yearly product from 4035 cwt. in 1860 to 38,667 
cwt in 1877. The rate of duty on the principal articles 
of import is an average of about 10 per cent,, principally 
ad valorem . Machinery, coal, and books are imported 
free The gross amount of revenue for 1877 was £41,588, 
against £27,398 m 1863 The public expenditure for the 
same year was £39,939, and the public debt £5041, the 
latter showing a decrease of £34,000 m nine years The 
total tonnage of all kinds entered and cleared in 1877, 
exclusive of that employed in the coasting trade, was 
73,974 tons, of which 46,168 tons were British The 
value of imports, including bullion and specie, for the ten 
years ending 1877 was £1,781,175, and for that year 
£165,756, of winch £84,540 came from Great Britain. 
The exports for 1877 amounted to £124,503, of which 
£94,548 worth of domestic produce went to Great Britain. 

History — “Her Majesty’s Settlement in the Bay of Honduras/’ 
as the territory was formerly styled m official documents, owes 
its origin to logwood-cutteis who frequented the coast of Yucatan 
and Central America, after the decline of piracy in the sea of 
the Antilles Most of these had been free companions, and were 
well acquainted with the coast The district was rich in dyewoods, 
and became a principal resort of the English cutters. Although thus 
industriously occupied, they so far retained their old habits as to 
make frequent descents on the logwood establishments of the 
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Spaniards, whose attempts to expel them were generally successfully 
n!ais ted The most formidable of these was made by the Spaniards 
in. Aiml 1754, when, m consequence of the diihculty of approaching 
the position irom the sea, an expedition, consisting ofloOO men, 
was urgamzed inland at the town of Peten As it neared the coast, 
it was met by 250 English, and completely routed The logwood* 
capers were "not again disturbed for a numbei of years, and then 
position lied become so well established that, in the treaty of 1763, 
between England and Spam, the former pOvver, while agreeing to 
demolish ‘all fortifications which English subjects had erected m 
the Bay of Honduras,’ 1 nevertheless insisted on a clause m favour of 
the cutters of logwood, that “they or their workmen were not to be 
disturbed or molested, under any pretext whatever, m their said 
places of catting and loading logwood , and for this purpose they 
may build without hindrance and occupy without interruption the 
hou*e& and magazines necessary for then families and effects " They 
had also assured to them the full enjoyment of these advantages 
and powers in the Spanish coasts and temtones To insure the 
observance of this treaty, the British Government sent out Sir 
"William Burnaby, who pot only settled the limits within which 
the English were to confine their wood-cutting, but also drew up 
fm tie ir uoveunnmt a code of regulations oi laws known as the 
<{ Burn ibv Code ” Screenful m their contests with the Spaniaids, 
and now strengthened by the recognition of the crown, the British 
settlers assumed a corresponding high tone, and, it is alleged, made 
fresh encroachments on the Spaniel territory. The Spaniards, 
alarmed and indignant, and asserting that the settlers not only 
abused the privileges conceded to them by the treaty, but were 
engaged in smuggling and other illicit practices, organized a large 
force, and on September 15, 1779, suddenly attacked and destroyed 
the establishment, taking the inhabitants prisoners to Merida, and 
aftenvaida to Htvana, where most of them died. The survivors 
were liberated m 17S2, and allowed to go to Jamaica For two or 
three years the establishment seems to have been abandoned, but m 
1783 a part of the original settlers, with a consideiable body of new 
adventurers, icvisited the place, and were soon actively engaged m 
cutting woods On September 3d of that year anew treaty was signed 
between Great Britain and Spain, m which it was expressly agreed 
that his Biitannlc Majesty’s subjects should have “the right of 
cutting, loading, and carrying away logwood in the district lying 
between the mer Wallis or Belize and Bio Hondo, taking the 
course of these two rivers for unalterable boundaries ” These con- 
cessions “ were not to be eonsideied as derogating from the rights of 
sovereignty of the Hug of Spain” over the district in question, and 
all the English dispersed in the Spanish ten itories were to concentrate 
themselves within the district thus defined within eighteen months, 
Allans, notwithstanding the explicit stipulations ol the treaty, do 
not seem to have proceeded favourably , for, three years after, anew 
treaty was made, m which the king "of Spain makes an additional 
grant of territory, embracing the area between the nvers Sibun or 
Jabon and Belize, so that collectively the grants embraced the entire 
coast between the river Sibun m lat 17° 20' on the south and the 
Bio Hondo m lat 18° 30' on the north, a eoast-lme of about 90 miles, 
with the adjacent islands and bays But these extended limits 
were coupled with still more rigid restrictions It is not to be sup- 
posed that a population composed of so wayward and lawless a set 
of men at a distance from England was remarkably exact in its 
observance of the letter or spirit of the treaty of 1786. They seem 
to have given great annoyance to their Spanish neighbours, who 
eagerly availed themselves of the breaking out of war between the 
two countries in 1796 to concert a formidable attack on Belize, with 
a tow to the complete annihilation of the establishment They eon» 
centraied a force of 2060 men at Campeachy, which, under the com- 
mand of General O’Neill, set sail in thirteen vessels for Belize, and 
arrived off that place July Id, 1798 The settlers, m anticipation of 
their approach, and aided by thp English sloop of v, ar “ Merlin, ai had 
strongly fortified a small island in the harbour, called St George’s 
Gay, whence they maintained a determined and effectual resistance 
against the Spanish forces, which, after a contest of two days’ dura- 
tion, were obliged to abandon their object and retire to Campeachy 
This Was the last attempt to dislodge the English The defeat of 
the Spanish attempt of 1798 has been adduced as an act of con- 
sist, thereby permanently establishing British sovereignty. But 
those who take this view overlook tho important fact that, in 
1814 by a new treaty with Spain, the provisions of that of 1786 were 
nmved ^ They forget also that until possibly within a few years 
the British Government never laid claim to any rights acquired in 
virtue of tho successful defence , for so late as 1817-19 the Acts of 
Parliament relating to Belize always refer to it as “a settlement, lor 
certain purposes, under the protection of his Majesty ” After tho 
independence of the Spanish American provinces, Great Britain 
sought to secure her rights by incorporating the provisions of the 
treaty of 1786 in all her treaties with the new states. It was, in 
fact, incorporated m her treaty with Mexico ra 1826, in the project 
°* a treaty which she submitted to Behor Zcbadua, the representative 
cf the republic of Central America m London in 1831, and also in 
the- project of a treaty with New Granada in 1825. Great Britain I 


was, therefore, without any lights m Belize beyond those conveyed 
by the treaties already quoted, which define with the greatest pre- 
cision the aiea withm which these lights might be exeicised But 
it appears fiom a despatch of Sir Geoige Giey, colonial secretary, 
dated in 1836, that claims had then been set up to an additional 
wide extent of territory, including the entue coast as far south as 
the river Sarstoon, and as far inland as the meridian of Garbutt’s 
Falls on the river Belize This anomalous state of things has no 
doubt had a pi ejudicial influence on the piospenty of Belize, but 
while Gieat Butam’s right of sovereignty might be questioned, it 
cannot be doubted that the enterprise of her subjects has rescued a 
desolate coast from the savage dominion of nature, and carried in- 
dustry and civilization where none existed before, and where, if left 
to the control of the Spanish race, none would have existed to this 
day It was peihaps this consideration that induced Mr Clayton, 
the American seeietary of state, to consent to the exclusion 
of Belize fiom the operation of the convention of 1850 between 
Great Britain and the United States, whereby both powers bound 
themselves not to occupy, fortify, oi colonize any pait of Cential 
America 

See Bahze or British Honduras, by Chief-Justice Temple, read 
before the Society of Arts, London, Jannaiy 14, 1847 , Notes on 
Cential xUncnca, by E G Sqmer, New York, 1855 , A Ntvnativo 
of a Journey across the Unexplored Portion of Bnhsh Honduras, by 
Henry Eowlei, Colonial Secretary, Belize, 1879 (E G S ) 

HONE. Under the name of hones, whetstones, or 
sharpening stones, a variety of finely siliceous stones are 
employed for whetting or sharpening edge tools, and for 
abrading steel and other hard surfaces They generally 
are prepared in the form of flat slabs or small pencils or 
rods of the material, but some are made with the outline 
of the special instrument they are designed to sharpen 
Their abrading action is due to the quartz or silica which 
is always present m predominating proportion, some kinds 
consisting of almost pure quartz, while m otheis the 
siliceous element is very intimately mixed with aluminous 
or calcareous matter, forming a uniform compact stone, the 
extremely fine siliceous particles of which impart a remark- 
ably keen edge to the instruments for the sharpening of 
which they are applied Hones are used either diy, with 
water, or with oil, and generally the object to be sharpened 
is drawn with hand pressure backwaid and forward over the 
surface of the hone , but sometimes the stone is moved over 
the cutting edge. The coarsest type of stone which can be 
included among hones is the bat or scythe stone, a porous 
fine-grained sandstone used for sharpening scythes and 
cutters of mowing machines, and for other like purposes 
Next come the ragstones, which consist of quartzose mica- 
schisfc, and give a finer edge than any sandstone Under 
the head of oilstones or hones proper the most famous and 
best-known qualities are the German razor hone, the Turkey 
oilstone, and the Arkansas stone The Ger ma n razor hone, 
used, as its name implies, chiefly for razors, is obtained from 
the slate mountains near Eatisbon, where it forms a yellow 
vein of from 1 to 18 inches tn the blue slate It is sawn 
into thin slabs, and these are cemented to slabs of slate 
which serve as a support. Turkey oilstone is a close- 
grained bluish stone containing from 70 to 75 per cent 
of silica m a state of very fine division, intimately blended 
with about 20 to 25 per cent of calcite. It is obtained 
only in small pieces, frequently flawed and not tough, so 
that the slabs must have a backing of slate or wood. It 
is one of the most valuable of all whetstones, abrading the 
hardest steel, and possessing sufficient compactness to resist 
the pressure required for sharpening gravers. The stone 
comes from the interior of Asia Minor, whence it is carried 
to Smyrna. Of Arkansas stones there are two varieties 
both found in the same district, Garland county, Arkansas, 
United States. The finer kind, known as Arkansas hone, is 
obtained in small pieces at the hot springs, and the second 
quality, distinguished as Washita stone, comes from Washita 
or Ouachita river. The hones yield on analysis 98 per 
cent, of silica, with small proportions of alumina, potash, 
and soda, and mere tiaces of iron, lime, magnesia, and 
hydrofluoric acid They are white m colour, extremely 
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haxd and keen m grit, and not easily worn down or broken 
Geologically the materials belong to tlie millstone grit senes, 
and aie supposed to be metamorphosed sandstone lesultmg 
Bom the permeation fchiough the mass of heated alkaline 
siliceous waters. The finer kind is employed for fine 
cutting instruments, and also for polishing steel pivots 
of watch-wheels and similar minute work, the second 
and coarser quality being used for common tools, Both 
varieties are hugely exported from the United States to all 
quarters m the form of blocks, slips, pencils, rods, and 
wheels. During the Centennial Exhibition of 1876 the 
comparative value of hones per lb was thus quoted — 
Arkansas $1*50, Washita *35, Turkey 1 00, Among hones 
of less importance in general use may be noted Charnley 
Forest stone, a good substitute for Turkey oilstone, Water of 
Ayr stone, Scotch stone, or snake stone, used for tools and 
for polishing marble and copperplates, Idwal or Welsh 
oilstone, used for small articles, and cutlers’ greenstone 
from Snowdon, very hard and close m texture, used for 
giving the last edge to lancets, 

HOKE, William (1780-1842), a political satirist and 
a writer on antiquarian and miscellaneous subjects, was 
born at Bath, June 3, 1780, His father, a man of deep 
spiritual experience m that time of religious revival, brought 
up his chddreu in strictness and reverence, but not without 
the sectarian narrowness that so frequently produces reac- 
tion. The parodist of the litany and of the Athanasian creed 
was taught to read from the Bible only, Hone received 
no systematic education. His father having removed to 
London m 1783, he was m 1790 placed in an attorney’s 
office. Becoming connected with the London Correspond- 
ing Society, which was given to freethought and to political 
agitation, he was removed by his father to the office of a 
solicitor at Chatham, but after two years and a half he 
returned to London and became clerk to a solicitor m 
Gray’s Inn Having no liking for the study of the law, and 
apparently no hope of succeeding in it, Hone, being then 
married, started in 1800 a book and print shop and a circu- 
lating library m Lambeth Walk, and he soon after removed 
to St Martin’s Churchyard, where he brought out his first 
publication, Shaw’s Gardener , aud suffered much loss from 
a fire. It was at this time that Hone matured and with a 
friend endeavoured to realize a plan for the establishment 
of popular saymgs banks, and even had an interview on 
the subject with the Bight Hon. George Bose, then presi- 
dent of the Board of Trade, This scheme, however, fell 
through from lack of support. His partner in the savings 
bank became next his partner in a bookseller’s business ; 
but Hone’s habits were not those of a tradesman, and 
bankruptcy was the result. After several removals, 
having compiled an index to Lord Berner’s translation of 
Froissart, he was in 1811 chosen by the booksellers as 
auctioneer to the trade, and had an office in Ivy Lane. 
Independent investigations carried on by him into the con- 
dition of lunatic asylums led again to difficulties and failure, 
but, struggling bravely under his burdens, he took a small 
lodging m the Old Bailey, and kept himself and his now 
large family by contributions to magazines and reviews. 
He hired a small shop (or rather box) in Fleet Street, but 
this was on two separate nights broken into, and valuable 
books lent for show were stolen. In 1815 he started the 
Traveller newspaper, and endeavoured vamly to exculpate 
Eliza Fenning, a poor girl, apparently quite guiltless, 
executed on a charge of poisoning From February 1 to 
October 25, 1817, he published the Reformist's Register , 
writing m it as the serious critic of the state abuses, to 
which he soon after applied the lash of satLre in those 
political squibs and parodies that made his name known 
throughout the land, and that first gave notoriety to George 
Cruikshank, who was his artistic collaborator. In April 


1817 three cc offitv* informations were filed against him 
by the attorney-general, Sn William Gairow, and he was 
seized vhile reading in the street and burned to the lock-up- 
Three separate tads took place m the Guildhall before 
special juries on the 18th, 19th, and 2 Dili of December 
1817 The first, for publishing Wilke* s Catuhwi a 
Ministtiial Me.nha , was before Mr Justice Abbot faftei- 
wards Lord Tenteiden) , the second, for parodying the litany 
and libelling the prince legent, and the third, fur pub- 
lishing the Sineeuj isfs Ci ted, a parody on the Athanasian 
creed, were before Lord Ellenborough The piosecuting 
officials, among whom we must include the judges, took 
the giound that the points were calculated to mjure public 
morals, and to bring the prayer-book and even religion 
itself into contempt. But there can be no doubt that the 
real motives of the prosecution were political , Hone had 
ridiculed the habits and exposed the corruption of the prince 
regent and of other persons in power He went to the root 
of the matter when he wished the jury “ to understand 
that, had he been a publisher of ministerial parodies, he 
would nob then have been defending himself on the floor 
of that court.” In spite of illness and exhaustion Hone 
displayed great courage, ability, dignity, and presence of 
mind. On each of the three days he spoke on an average 
seven hours. Notwithstanding the powerful prosecution 
and the bias of the judges, he was acquitted on each 
count, and the result on each occasion was received 
with enthusiastic cheers by immense crowds within and 
without the court. Soon after the trials a public meet- 
ing, m which Alderman Waithmgm, Sir F. Burdett, and 
Lord Cochrane took part, was held, and a subscription 
was begun, by which a large sum was soon collected 
to enable Hone to get over the difficulties caused by his 
prosecution 

Hone’s most successful political satires were published 
within a few years after Ins trial. Among them we may 
mention The Political House that Jack built, The Queen's 
Matrimonial Ladder (m favour of Queen Caroline), The 
Man in the Moon , The Political Showman , all illustrated 
by Cruikshank Many of his squibs are directed against 
a certain “Dr Slop,” a nickname given by him to Dr 
(afterwards Sir John) Stoddart, a writer in the Times 
In researches for his defence he had come upon some 
curious and at that time little trodden literary ground, and 
the results were shown by his publication in 1820 of his 
Apocryphal Mew Testament, aud in 1823 of his Ancient 
Mysteries Explained. He proposed in 1820 to write a 
History of Parody , but this never appealed. In 1826 he 
published the Every-day Bool , in 1827-8 the Table-Bool , 
and in 1829 the Year-Book ; all three were collections of 
curious information on manners, antiquities, and various 
other subjects. 1 These are the works by winch Hone is 
best r remembered In preparing them he had the warm 
approval of Southey and the assistance of Charles Lamb, 
but pecuniarily they were not successful, and Hone was 
lodged in King’s Bench prison for debt. Friends, how- 
ever, again camo to his assistance, and he was established 
in a coffee-house in Gracechurch Street; but this again, 
like most of his enterprises, ended in failure. Hone’s 
attitude of mind had gradually changed to that of ex- 
treme devoutness, and during the latter years of his life 
he frequently preached in Weigh House Chapel, E&stcheap. 
In 1830 he edited Strutt’s Sports and Pastimes , and, on 
the starting in 1832 of the Penny Magazine, he contributed 
to the first number He was also for some years sub-editor 
of the Patriot He died at Tottenham, 3th November 
1842. 

1 According to a recent writer in Rotes and Queries (Sib S. 1 171), 
Hone remarked in conversation tliat It© took iie idea of the JSmry- 
clay Booh in 1S14 from Defoe’s Tune's Telescope. 
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HONEY (Clim., me ; Sansk , madhu , mead, honey , — cf 
A. S , medo, medu 3 mead , Greek, gik t, m which 0 or 8 ib 
changed into A, Lat , mel, Fr , ?mel, A S , humg , Germ , 
a sweet viscid liquid, obtained by bees chiefly from 
the nectaries of flowers, % e , those parts of flowers specially 
constructed for the elaboration of honey (see Botany, voL iv. 
p 134), and after transportation to the hive in the proven- 
triculu 3 or crop of the insects, discharged by them into the 
cells prepared for its reception Whether the nectar under- 
goes aay alteration within the crop of the bee is a point on 
which authors have differed. Some wasps, e.g,, Myrapetra 
scutellaris 2 and the genus Nectamia , collect honey. A 
honey-like fluid, which consists of a nearly pure solution of 
uncrystallizable sugar having the formula C 0 H 14 O 7 after 
drying in vacuo, and which is used by the Mexicans m the 
preparation of a beverage, is yielded by certain inactive 
individuals of Myrmecocystus mexieanus , Wesmael, the 
honey-ants or pouched ants ( hormigas mieleras or mocki- 
leras) of Mexico s The abdomen in these insects, owing to 
the distensibility of the membrane connecting its segments, 
becomes converted into a globular thin-walled sac by the 
accumulation within it of the nectar supplied to them by 
their working comrades (Wesmael, Bull de VAcad Roy 
de Brux , v. 766, 1838) By the Rev. H C. M'Cook, 
who discovered the insect m the Garden of the Gods, 
Colorado, the honey-bearers were found hanging by their 
feet, m groups of about thirty, to the roofs of special 
chambers m their underground nests, their large globular 
abdomeus causing them to resemble tc bunches of small 
Delaware grapes” (Proc. Acad. Fat Sci . Philad , 1879, 
p. 197). A bladder-like formation on the metathorax of 
another ant, Crematogaster mflatus (F. Smith, Cat. of 
Uymenoptera , pfc vi. pp. 136 and 200, pi. ix. fig. 1), 
which has a small circular orifice at each posterior lateral 
angle, appears to possess a function similar to that of the 
abdomen m the honey-ant 

It is a popular saymg that where is the best honey there 
also is the best wool , and a pastoral district, since it affords 
a greater profusion of flowers, is superior for the production 
of honey to one under tillage. 4 Dry warm weather is that 
most favourable to the secretion of nectar by flowers. This 
they protect from rain by various internal structures, such 
as papillae, cushions of hairs, and spurs, or by virtue of their 
position (m the raspberry, drooping), or the arrangement of 
their constituent parts. Dr A. W Bennett (Hoiv Flowers are 
Fertilized, p. 31, 1873) has remarked that the perfume of 
flowers is generally derived from their nectar , the blossoms 
of some plants, however, as ivy and holly, though almost 
scentless, are highly nectariferous. The exudation of a honey- 
lite or saccharine fluid, as has frequently been attested, is 
not a function exclusively of the flowers in all plants. A 
sweet material, the manna of pharmacy, e.g . , is produced by 
the leaves and stems of a species of ash, Fraxmus Omus ; 
and honey-secreting glands are to be met with on the leaves, 
petioles, phyl lodes, stipules (as in Vicia saliva), or "bract eae 
( is in the Marcgramacece) of a considerable number of dif- 
ferent vegetable forms* The origin of the honey-yielding 
properties manifested specially by flowers among the several 
parts of plants has been carefully considered by Darwin, who 
regards the saccharine matter m nectar as a waste product 
of chemical changes in the sap, which, when it happened to 

1 The term honey in its various forms is peculiar to the Teutonic 
group of languages, and in the Gothic New Testament is wanting, the 
Greek word being there translated mdtth 

3 See A, White, in Ann. and Mag. Fat Hist , vh 315, pi 4 

* Wethenll (Chem. xL 72, 1853) calculates that the average 
weight of the honey is 8‘2 tunes that of the body of the ant, or 0'3942 
grammes. 

4 Compare Isa* vii. 15, 22, where curdled milk (A.V , “butter”) 
and honey as exclusive articles of diet are indicative of foreign in- 

which turns rich agricultural districts into pasture lands or 
iMgpyated wastes. 1 


be excreted within the envelopes of floweis, was utilized 
for the important object of cross-fertilization, and sub 
sequentiy was much increased m quantity, and stoied in 
various ways (see Gross and Self Fertilization of Plants, 
p 402 sq , 1876). It has been noted with respect to the 
nectar of the fuchsia that it is most abundant when the 
anthers are about to dehisce, and absent in the unexpanded 
flower 

Pettigrew is of opinion that few bees go more than two miles from 
home in search of honey The number of blossoms visited m ordei 
to meet the requn ements of a single hive of bees must be very great , 
for it has been found by A S Wilson (“On the Nectai of Flowers,” 
Bi it Assoc Pep , 1878, p 567) that 125 heads of common red clover, 
which is a plant coxnpaiatively abundant m nectai, yield but one 
giamme (15 432 giants) of sugar , and as each head contains about 
60 florets, 7,500,000 distinct flower-tubes must on this estimate be 
exhausted for each kilogramme (2 204 Ib) of sugar collected Among 
the richer sources of honey are reckoned the apple, aspaiagus, asteis, 
barbeny, basswood {Tibia amencana ), and the Em op can lime oi 
linden ( T curopcea ), beans, bonesets ( Eupatormm ), boiage, bioom, 
buckwheat, catnip, or catmint (Fepeta Caiana ), cheny, cleome, 
clover, cotton, crocus, curiant, dandelion, eucalyptus, figwort 
{So ophulwria), furze, golden-rod ( Sohdaqo ), gooseberxy, hawthorn, 
heather, hepatica, hoiehound, hyacinth, lucerne, maple, mignonette, 
mint, motherwort ( Lconurus ), mustard, onion, peach, peax, poplar, 
quince, rape, raspberry, sage, silver maple, snapdragon, som-wood 
{Ozydendvon ai boi eum, DO), strawberry, sycamoie, teasel, thyme, 
tulip-tree (more especially rich m pollen), turnip, violet, and willows, 
and the “honey-dew” of the leaves of the whitethorn (Bonnei), 
oak, Imden, beech, and some other trees 

Honey contains dexfcroglucose and lsevoglucose (the for- 
mer practically insoluble, the latter soluble m -g- pfc. of cold 
strong alcohol), cane-sugar (according to some), mucilage, 
water, wax, essential oil, colouring bodies, a minute quantity 
of mineral matter, and pollen. By a species of fermenta- 
tion, the cane-sugar is said to be gradually transformed into 
inverted sugar (lsevoglucose with dextroglucose). The 
pollen, as a source of nitrogen, is of importance to the bees 
feeding on the honey. It may be obtained tor examination 
as a sediment from a mixture of honey and water. Other 
substances which have been discovered m honey are mannite 
(Guibourfc), a free acid which precipitates the salts of silver 
and of lead, and is soluble in water and alcohol (Calloux), 
and an uncrystallizable sugar, nearly related to inverted 
sugar (Soubeiran, Compt Rend , xxvni. 774-75, 1849) 
Brittany honey contains couvam , a ferment which deter- 
mines its active decomposition (Wurtz, Diet de Ohm., n. 
430) In the honey of Polybia apicipennis , a wasp of 
tropical America, cane-sugar occurs m crystals of large size 
(Karsten, Fogg Ann., C 550). Dr J. Campbell Brown 
(“On the Composition of Honey,” Analyst , in 267, 1878) 
is doubtful as to the presence of cane-sugar m any one of 
nine samples, from various sources, examined by him. 
The following average percentage numbers are afforded 
by his analyses — Isevulose, 36 45 ; dextrose, 36 57 ; 
mineral matter, 15 , water expelled at 100° C., 18 5, and 
at a much higher temperature, with loss, 7 81 : the wax, 
pollen, and insoluble matter vary from a trace to 2 1 per 
cent. The specific gravity of honey is about 1 41 The 
rotation of a polarized ray by a solution of 16 26 grammes 
of crude honey in 100 c c of water is generally from — 3*2° 
to —5° at 60° F , m the case of Greek honey it is nearly 
— 5 5°. Almost all pure honey, when exposed for some time 
to light and cold, becomes more or less granular m consis- 
tency Any liquid portion can be readily separated by 
straining through linen Honey sold out of the comb is 
commonly clarified by heating and skunnung ; but accord- 
ing to Bonner it is always best in its natural state The 
mel depur atum of British pharmacy is prepared by heating 
honey in a water-bath, and straining through flannel pre- 
viously moistened with warm water. 

The term “virgin-honey” (A.-S., humgtear) is applied 
to the honey of young bees which have never swarmed, or 
to that which flows spontaneously from honeycomb with or 
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without the application of heat The honey obtained from 
old hives, considered inferior to it m quality, is ordinarily 
darker, thicker, and less pleasant m taste and odour The 
yield of honey is less m proportion to weight in old than 
in young or virgin combs The far-famed honey of Nar- 
botme is white, very granular, and highly aromatic , and 
still finer honey is that procured fiom the Corbieres moun- 
tains, 6 to 9 miles to the south-west The honey of Gatmais 
is usually white, and is less odorous, and granulates less 
readily than that of Narbonne Honey fiom white clover 
has a gieenish-white, and that from heather a rich golden- 
yellow hue What is made from honey-dew is dark in 
colour, and disagreeable to the palate, and does not candy 
like good honey “ We have seen aplnde honey from syea 
mores,” says F, Cheshire (Pract Bee-Keeping, p 74), “ as 
deep m tone as walnut liquoi, and where much of it is 
stored the value of the whole crop is practically mid The 
honey of the stmgless bees ( Mehpona and Tngona) of 
Brazil varies greatly m quality according to the species of 
flowers from which it is collected, some kinds being black 
and sour, and others excellent (F. Smith, Trans Ent Soc , 
3d ser, l. pt. vi, 1863) That of Apis Peionii, , of India 
and Timor, is yellow, and of very agreeable flavom, and is 
more liquid than the British sorts, A unicolor , a bee 
indigenous to Madagascar, and naturalized m Mauritius 
and the island of Bdunion, furnishes a tlnck and syrupy, 
peculiarly scented green honey, highly esteemed m Western 
India A rose coloured honey is stated (Gard Chron., 
1870, p 1698) to have been procured by artificial feeding 
The fine aroma of Maltese honey is due to its collection 
from orange blossoms Narbonne honey being harvested 
chiefly from Labiate plants, as rosemary, an mutation 
of it is sometimes prepared by flavouring ordinary honey 
with infusion of rosemary flowers 

Adulterations of honey are starch, detectable by the microscope, 
and by its blue leaction with iodine, also wheaten flour, gelatin, 
chalk, gypsum, pipe~elay, added water, cane-sugar, and common 
syrup, and the different varieties of manufactured glucose. Honey 
sophisticated with glucose containing copperas as an impurity is 
turned of an mky colour by liquids containing tannm, as tea Elm 
leaves have been used m America for the flavouring of imitation 
honey. Stone jars should be employed in preference to common 
eaithenware for the storage of honey, which acts upon the lead 
glaze of the latter 

Honey is mildly laxative in properties Some few kinds 
are poisonous, as frequently the reddish honey stored by 
the Brazilian wasp Nectar ma {Policies, Latr 1 ) Lecheguana , 
Shuck , the effects of which have been vividly described 
by Aug de Saint-Hilaire, 2 the spring honey of the wild bees 
of East Nepaul, said to be rendered noxious by collection 
from rhododendron flowers (Hooker, Himalayan Journals , 
i 190, ed. 1855), and the honey of Trebizond, which from 
its source, the blossoms, it is stated, of Azalea pontica and 
Rhododendron ponticum (perhaps to be identified with 
Pliny’s JEgolethron ), acquires the qualities of an irritant 
and intoxicant narcotic, as described by Xenophon (Anab , 
lv. 8) Pimy (Nat Eist , xxi 45) describes as noxious a 
livid-coloured honey found in Persia and Gcefculia Honey 
obtained from Kahma latifoha , L , the calico busli, moun- 
tain laurel, or spoon-wood of the northern United States, 
and alhed species, is reputed deleterious , also that of the 
sour-wood is by some good authorities considered to possess 
undeniable griping properties, and G. Bidie (Madias Quart 
Joum, . Med, Set , Oct 1861, p. 399) mentions urtication, 
headache, extreme prostration and nausea, and intense 
thirst among the symptoms produced by a small quantity 
only of a honey from Coorg jungle A South African 
species of Euphorbia, as was experienced by the missionary 
Moffat (Miss Lab, p, 32, 1846), yields a poisonous honey. 

1 Mem&ires du Museum, xi 313, 1S2£ 

2 75 , xu 293, pi xii fig B, 1825 The honey, according to 
Lassaigne (ib , ix 319), is almost entirely soluble in alcohol 


The nectar of certain flower^ is asserted to cause even m 
beL3 a fatal kind of vertigo As a demulcent and fia\ . ui- 
mg agent, honey is employed m the tuymtl, o< ymd stdla , 
md but acts, confect io piptiu, corf stam/tiuiin, and co/tj 
ttrebinthidce of the Br itish Plan macopma To the ancients 
honey v as of very great importance as an article of diet, 
being almost their only available source of sugar It was 
valued by them also for its medicinal virtues , and m 
recipes of the Saxon and later periods it is a common 
ingredient 3 Of the eight kinds of honey mentioned by 
the great Indian surgical writer Subruta, four are nut 
described by recent authors, viz., argha, or wild honey, 
collected by a sort of yellow bee, ckhatra, made by tawny 
or yellow wasps ; auddlala, a bitter and acrid honey-like 
substance found m the nest of white ants, and ddla, or 
unprepaied honey occurring on fluver3. According to 
Hindu medical writers, honey when new is laxative, and 
when more than a year old astringent (U C Dutfc, Mat 
Med of the Hindus , p. 277, 1877) Ceromel, formed by 
mixing at a gentle heat one part by weight of yellow wax 
with four of clarified honey, and straining, is used m 
India and other tropical countries as a mild stimulant for 
ulceis m the place of animal fats, winch there rapidly 
become rancid and unfit for medicinal purposes The 
Koran, m the chapter entitled u The Bee,” remarks with 
reference to bees and their honey. u There proceedeth 
from their bellies a liquor of various colour, wherein is 
a medicine for men” (Sale’s Koran , chap. xvi). Pills 
prepared with honey as an excipient are said to remain un- 
mdurated, however long they may be kept (Med Times, 
1857, i 269). Mead, of yore a favourite beverage mEng- 
land (vol lv. p 264), is made by fermentation of the liquoi 
obtained by boiling in water combs from which the honey 
has been drained. In the preparation of sack-mead, an 
ounce of hops is added to each gallon of the liquoi, 
and after the fermentation a small quantity of brandy. 
Metheglm, or hydromel, is manufactured by fermenting 
wdth yeast a solution of honey flavoured with boiled hops 
(see Cooley, Cyclop.), A kind of mead is largely consumed 
in Abyssinia (vol. i. p. 64), where it is carried on journeys 
in large horns (Stern, Wanderings, p. 317, 1862). In 
Bussia a drink termed hpetz is made from the delicious 
honey of the linden. The muhiim of the ancient Eomans 
consisted of honey, wine, and water boiled together The 
darre, or piment, of Chaucer’s time was wine mixed with 
honey and spices, and strained till clear, a similar 
drink was br acket, made with wort of ale instead of wine. 
L Maurial (H Insectologie Agricole for 1868, p 206) 
reports unfavourably as to the use of honey for the pro- 
duction of alcohol , he recommends it, however, as superior 
to sugar for the thickening of liqueurs, and also as a means 
of sweetening imperfectly ripened vintages. It is occasion- 
ally employed for giving strength and flavour to ale In 
ancient Egypt it was valued as an embalming material ; 
and in the East, for the preservation of fruit, and the 
making of cakes, sweatmeats, and other articles of food, 
it is largely consumed. Grafts, seeds, and birds’ eggs, 
for transmission to great distances, are sometimes packed 
m honey. In India a mixture of honey and milk, or of 
equal parts of curds, honey, and clarified butter (Sansk., 
madhu-parla), is a respectful offering to a guest, or to a 
bridegroom on his arrival at the door of the bride’s father , 
and one of the purificatory ceremonies of the Hindus 
(Sansk , madlm-prasana) is the placing of a little honey in 
the mouth of a new-horn male infant Honey is fre- 
quently alluded to by the writers of antiquity as food for 
children ; it is not to this, however, as already mentioned, 

s Forahst of fifteen treatises concerninglicney dating from 1625 to 18 68, 
see Waring, BiU Therap , li. 559, New Syd. Soe., 1879 On sundry 
ancient uses for honey, see Beckmann, Ihst of Invent, i, 287, 2846* 
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that Isa vii- 15 refers. Cream or fresli butter together 
with honey, and with or without bread, is a favourite dish 
with the Arabs. 

Among the observances at the Fandr5ana s or New Year’s 
Festival, m Madagascar, is the eating of mingled rice and 
honey by the queen and her guests , m the same country 
honey is placed m the sacred water of sprinkling used at 
the blessing of the children previous to circumcision (Sibree, 
The Great African Is, } pp. 219, 314, 1880) Honey was 
frequently employed in the ancient religious ceremonies of 
the heathen, but was forbidden as a sacrifice in the Jewish 
ritual (Lev, ii. 11)* With mdk or water it was presented 
by the Greeks as a libation to the dead ( Ody&s si. 27 ; 
Eurip,, Orest ,115). A honey-cake was the monthly food 
of the fabled serpent-guardian of the Acropolis (Herod, 
viii. 41). By the aborigines of Fern honey was offered 
to the sun. 

The Hebrew word translated “honey” m the authonzed version 
of the English Bible is debash , practically synonymous with which 
are jciar or ydanih had-debasli (1 Sam six 25-27, cf G ant 
v 1) and QiopJieth (Ps xix. 10, &c ), rendeied u honey-comb ” 
Debash denotes bee-honey (as in Lent xxxii 13, and Jud xiv 8), 
the manna of trees, by some writers considered to have been the 
<f wild honey 51 eaten by John the Baptist (Matt in. 4) , the syrup 
of dates or the fruits themselves ; and piobably m some passages (as 
Gen aclm 11 and Ez xxvu 17) the syrupy boiled juice of the 
grape, resembling thin molasses, m use in Palestine, especially at 
Hebion, under die name of dibs (see Ki tto, Cyclop , and E Rob- 
mson, Bill Res , ii. 81) Josephus {B J , iv 8, 3) speaks highly 
of a honey produced at Jericho, consisting of the expressed juice of 
the fruit of palm trees, and Herodotus (iv 194) mentions a similar 
preparation made by the Gyzantians m North Africa, where it is 
stilL in use. The honey most esteemed by the ancients was that of 
Mount Hybla in Sicily, and of Mount Hymettus in Attica (vol in 
p 59) Mahaffy {Rambles in Greece, p 148, 2d ed., 1878) describes 
the honey of Hymettus as by no means so good as the produce of 
other parts of Greece— not to say of the heather hills of Scotland 
and Ireland. That of Thebes, and more especially that of Corinth, 
which is made m the thymy hills towards Cleonm, he found much 
better {cf vol xi p 88) Honey and wax, still largely obtained 
in Coisica (vol vl p 440), were m olden times the chief produc- 
tions of the island In England, in the 13th and 14 th centuries, 
honey sold at from about 7d. to Is 2d. a gallon, and occasionally 
was disposed of by the swarm or hive, or ruscha (Rogers, fihst. of 
Agrtc and Prices in Bug , i 418) At Wrexham, Denbigh, "Wales, 
two honey fairs are annually held, the one on the Thursday next 
after the 1st September, and the other, the more recently instituted 
and by far the larger, on the Thursday following the first "Wednes- 
day in October In Hungary the amounts of honey and of wax are 
m favourable years respectively about 190,000 and 12,000 cwt, 
and in unfavourable years, as, eg , 1874, about 12,000 and 3000 
cwt The hives there in 1870 numbeied 617,407 (or 40 per 
1000 of the population, against 45 in Austria) Of these 365,711 
were in Hungary Proper, and 91,348 (37 per 1000 persons) in the 
Military frontier (Keleti, UebersicM (Ur BmoTk Ungarns, 1871 ; 
Schwicker, Statistik d. K. Ungarn , 1877). In Poland the system 
of bee-keeping introduced by Dolinowski has been found to afford 
an average of 40 !b of honey and war and two new swarms per hive, 
the common peasant's hive yielding, with two swarms, only 3 
of honey and wax In forests and places remote from villages in 
Podolia and parts of Yolhynm, as many as 1000 hives may be seen 
in one apiary. In the district of Ostroleuka, in the government of 
Flock, and m the woody region of Polesia, in Lithuania, a method 
is practised of rearing bees in excavated tranks of trees (Stanton, 
^ On the Treatment of Bees m Poland,” Technologist, vi 45, 1866). 
When, ra August, in the loftier valleys of Bormio, Italy, dowering 
ceases, the bees in their wooden hives are by means of bpring-carts 
transported at night to lower regions, where they obtain from the 
buckwheat crops the inferior honey which serves them for winter 
consumption (lb , p 38)* 

In Palestine^ f< the land flowing with milk and honey 7,1 (lx. ih. 
17; Numb, xiii 27), wild bees are very numerous, especially in the 
wilderness of Judsea, and the selling of their produce, obtained from 
crevices m locks, hollows m trees, and elsewhere, is with many of 
the inhabitants a means of subsistence. Commenting on X Sam. 
xiv. 26, J Roberts {Oriental Mud ) remarks that ixl the East f< the 
foiests literally flow with honey, huge combs maybe seen hanging 
on the trees, as you pass along, full of honey ” In Galilee, and at 
Bethlehem and other places m Palestine, bee-keeping is extensively 

1 I n Sanskrit, madlm-lulya, a stieam of honey, is sometimes used 
to express an overflowing abundance of good things (Momer 'Williams. 
Swish -Eng, Diet, p 736, 1872) 


cauiod on. The hives are sun-burnt tubes of mud, about 4 foot 
m length and S inches m diametei, and, with the exception of a 
small eential apeiturefor the passage of the bees, closed at each end 
with mud These are laid together m long rows, or piled pyiannd- 
ally, and are piotected from the sun by a eovenng of mud and of 
boughs The honey is extracted, when the ends have been removed, 
by means of an non hook (See Tiistram, Nat Hist of the Bible, 
pp 322 sq , 2d ed , 1868) Apiculture m Turkey is m a veiy lude 
condition The Bali-dagh, 01 li Honey Mount,” m the plain of 
Troy, is so called on account of the mini exons wild bees tenanting 
the caves m its piecipitous rocks to the south In vanaus legions 
of Africa, as on the west, neai the Gambia, bees abound Camei on 
was informed by his guides that the large quantities of honey at the 
cliffs by the river Makanyazi were undei the protection of an evil 
spirit, and not one of his men could be persuaded to gathei any 
(Across Afnca , 1 266) On the precipitous slopes of the Teesta 
valley, ra India, the procuring of honey fiomthe pendulous bees’ - 
nests, which aie sometimes laige enough to be conspicuous features 
at a mile's distance, is the only means by which the idle poor raise 
their annual lent (Hooker, Hwi Joum , 11 41). 

To reach the large comhs of Apis dorsata and A, tesiacea , the 
natives of Timoi, by whom both the honey and young bees aie 
esteemed delicacies, ascend the tranks of lofty forest trees by the 
use of a loop of cieepei Piotected from the myriads of angiy in- 
sects by a small torch only, they detach the combs from the under 
surface of the branches, and lower them by slender cords to the 
ground (Wallace, Bourn Linn Roc , Zool., vol xl) For additional 
tacts concerning honey, and a sketch of the processes of apicultuie 
usually adopted in the Old Woild, see the article Bee, vol in pp 
484-503 

On honey, and bees and bee-keeping in general, see, besides the above-men- 
tioned vroiks, J Bonner, J. Pew Plan for speedily increasing the numbei of lice 
hivts in Scotland, 1795, containing the substance of The Bee- Master's Companion , 
1789, by the same author, V Rendu, Traitt piahque &ur Us Abeillcs, 1838, 
MunnA Honey Bee , ed by E Bevan , J Samuelson, Humble Cf eatui e&, pfc n , 
1860, H Taylor, The Bee-KeepePs Manual, 6tli ed , 1860, F Conan, Cwious 
Pacts in the Histoi y of Insects, pp 17^215, 1865, A Neighbour, The Apiaiy, 
2d ed , 1866, W E Shuckaid, British Bees, 1866, A Pettigrew, The Handy 
Booh of Bees, 1870, G de Layens, Elevage des Abetlies par lesPfoceads Moderns, 
1874, J de Hidalgo Tablada, Tiatado de las Abejas, Madi , 1875, A J Danycll, 
The Italian System of Bee-Keeping, 1876 , and A. H Hassall, Food and its Adul- 
terations, p, 266, 1876 (F II Ii ) 

Honey-Farming in America —So rapid of late years has been 
the development of bee-keeping in the United States, that the 
taking of steps to secure the fullest and most accurate details with 
respect to that industry has been deemed necessaiy by the commis- 
sioners of agriculture It has been estimated by seveial intelligent 
bee-keepeis that there are ra the United States 700,000 hives of 
bees, owned by 35,000 people, of whom at least 30,000 are farmers 
possessing on an average not moie than 3 hives each, the remain- 
rag 6000 being professional apianans Mr G M. Doolittle, of 
Borodmo, FT Y , on the Auburn blanch of the Hew York Central 
Railway, obtained in 1877 an average of 100 R> of honey apiece 
from his hives, and from one of them the exceptionally large yield 
of 700 lb It is not unreasonable to say that the hives in the 
United States afford each a net supply of about 50 lb of surplus 
honey, which, selling at 20 cents (10c! ) pei lb, leturns a good 
profit to the owners All American honey is classed by the api- 
culturist according to the plants fioni which it is derived It is 
only in raie cases that pasturage is specially cultivated fox the bees 
In the States east of the Rocky Mountains there aie tlnee chief 
sources of honey Those which yield the most delicately flavomed 
and whitest and therefore most valuable commodity (see above) 
are, first, the immense forests of basswood, the honey fiom which 
has perhaps a slight minty flavour, and, secondly, white clovei 
grass, cultivated throughout the States for hay and stock pastuie, 
which furnishes a honey pionounced by competent judges superior 
to that of the world-renowned Hymettus Bees having access to 
both basswood and white clover frequently stoic the honey from 
each in the same cells The third and often richest source of supply 
is buckwheat, which blossoms aftei the basswood and wluto clover 
have ceased to yield. The pungent lioney obtained therefrom, 
though by its dark colour lendeied unsuitable for the table, is 
greatly valued for manufacturing pui poses, more especially in the 
brewing of fine beer, since it forms a perfectly clear solution, 
ferments well, and is richei ra saccharine matter than the glucose 
commonly employed by hi ewers, which moreover is apt to be con- 
taminated with the acids employed ra its preparation, Buckwheat 
honey is also_ accounted a good lemedy ra bronchial affections, and 
is therefore in lequest for the ranking of cough mixtures The 
day is piobably not fai distant when the refining of the huge 
quantities of daik honey winch are bai vested will be undertaken 
on an extensive scale. 

For the successful prosecution of bee-keeping energy and perse- 
verance, as well as experience and considerable capital, are requisite 
There are not more than four bee-keepers in the United States 
who own so many as 2500 or 3000 hives The largest apiaries aie 
the property of Mr J S Harbison of California. They are six in 
number, and situated within easy patrol distance from one another 
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m the extreme southwest comer of the United States, m a narrow j 
strip of country known as the “bee-belt” of California, which 
enjoys the soft and equable climate of the Pacific coast Timbei 
m this legion is confined to the bottoms near lunmng streams, 
and to the caftons, the valleys and hill-sides being coveied with 
stunted brushwood and an abundant growth of white sage, — an 
heib similar to the garden sage, and not to be confounded with the 
sagebrush of ISTevada and Utah, which is a species of wormwood, — 
sumach, and other fioweimg plants These bloom nine months m 
the year, but are most luxuiiant m May and June The white 
sage affoids a honey compaiable to that obtained from the bass- 
wood of the eastern Stated The Californian honey, owing to the 
innocuous nature of the flowers from which it is piocured, is devoid 
of the colic-pioducmg propel ties ascnbed to some other vaneties 
of honey Mr Harbison employs fifteen men m his apiaries, and is 
reaping noli profits from very many thousands of acres useless for 
oidmary purposes Active operations begin in February, and in. 
March or Api ll the bees swarm The taking of the honey commences 
usually about May 20th From the early part of August till as late 
as October the flowers provide no moie honey than is just sufficient 
for the subsistence of the bees When October has begun, though 
the an is still mild, the bees cease to woik, becoming semi-dorm ant, 
except for an hour or two eveiy eight 01 ten days, when they fly 
near tlieir hives m the sunshine The fact that honey until the 
middle of the 16th centuiy was the only sweet m general u&e, and 
that the aggregate annual consumption of sugai is now fiom 2 to 
2} millions of tons, points to the conclusion that apiculture, if 
skilfully and extensively conducted, might eie long beeome pro- 
ductive of results of very high impoitance to commerce For 
fuither information regarding Amencan hoaey-f aiming see The 
American Bee Journal, The Bee-Keepers 7 Mcckange, Gleanings m 
Bee Culture , and The Bec-Keepeis’ Magazine 

HO NEY-E ATE E, or Honey-suckeb, names applied by 
many writers m a very loose way to a large number of 
biids, some of which, perhaps, have no intimate affinity, 
but here to be used, as before m this work (Birds, vol m 
p. 739), m a more restricted sense for what, m the opinion 
of a good many recent authorities, 1 should really be deemed 
the Family Mehphagidas — excluding therefrom the Recta- 
i miidee or Sun-birds (which see) as well as the genera 
Promerops and Zosterops with whatever allies they may 
possess Even with this restriction, the extent of the 
Family must be regarded as very indefinite, owing to the 
absence of materials sufficient for arriving at a satisfactory 
conclusion, though the existence of such a Family is pro- 
bably indisputable Making allowance then for the imper- 
fect light m which they must at present be viewed, what 
are here called Mehphagidce include some of the most char- 
acteristic forms of the ornithology of the great Australian 
Region — members of the Family inhabiting almost every 
part of it, and a single species only, Ptilotis Umbata , being 
said to occur outside its limits* They all possess, or are 
supposed to possess, a long protrusible tongue with a brush- 
like tip, differing, it is believed, in structure from that 
found m any other bird, — Promerops perhaps excepted, — 
and capable of being formed into a suctoual tube, by means 
of which honey is absorbed from the nectary of flowers, 
though it would seem that insects attracted by the honey 
furnish the chief nourishment of many species, while others 
undoubtedly feed to a greater or less extent on fruits. The 
Mehphagidce , as now considered, are for the most part small 
birds, never exceeding the size of a Mistletoe Thrush * and 
they have been divided into more than 20 genera^ con- 
taining above 200 species, of which only a few can here 
be particularized, Most of these species have a very con- 
fined range, being found perhaps only on a single island or 
group of islands m the Region, but there are a few which 
are more widely distributed — such as Glyoyphda ruff tons , 
the "White-throated 2 * Honey-eater, found over the greater 
part of Australia and Tasmania. In plumage they vary 
much* Most of the species of Ptilotis are characterized by 
a tuft of white, or m otheis of yellow, feathers springing 
from behind the ear* In the greater number of the genus 

1 Among them especially Mi' Wallace, Geogr.Distr Animals, u p 275 

2 It may he remarked that the young of this species has the throat 

yellow 
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Myzomelw* the males are recognizable by a gorgeous display 
of crimson or scarlet, which has caused one species, M. 
sanguuiolenta , to be known as the Soldier-biid to Australian 
colonists, but m others no brilliant colour appeals, and 
those of several genera have no special ornamentation, 
while some have a particularly plain appearance. One of 
the most curious forms is I J / ostkemadera — the Tui or 
Pai son-bird of New Zealand, so called horn the two tufts 
of white featheis which hang beneath its chin m gieat 
contrast to its dark silky plumage, and suggest a likeness 
to the bands worn by ministers of several religious denomi- 
nations when officiating. 4 The Bell-bird of the same island, 
Anihornis melanura — whose melody excited the admiration 
of Cook the morning after he had anchored in Queen 
Charlotte’s Sound — is another member of this Family, and 
unfortunately seems to be fast becoming extinct. But it 
would be impossible here to enter much further mto detail, 
though the Wattle-birds, Anthochcer u, of Australia have at 
least to be named. Mention, however, must be made of 
the Fnar-birds, Tn opidorhynchm^ of which nearly a score 
of species, five of them belonging to Australia, have been 
described With their stout bills, mostly surmounted by 
an excrescence, they seem to be the most abnormal foims 
of the Family, and most of them are besides remarkable 
for the baldness of some part at least of their head. They 
assemble m troops, sitting on dead trees, with a loud call, 
and are very pugnacious, frequently driving away Hawks 
and Crows. Mr Wallace {Malay Archipelago , ll. pp 150- 
153) discovered the curious fact that two species of this 
genus, — P bourenm and P. subcornutus , — respectively in- 
habiting the islands of Bourn and Ceram, were the object 
of natural “ mimicry ” on the part of two species of Oriole 
of the genus Mmeta , M. bourouensis and IT. forstem , 
inhabiting the same islands, so as to be on a superficial 
examination identical m appearance, — the Honey-eater and 
the Oriole of each island presenting exactly the same tints, 
— the black patch of bare skin round the eyes of the former, 
for instance, being copied in the latter by a patch of black 
feathers and even the protuberance on the beak of the 
Tropidorhyrichus being imitated by a similar enlargement 
of the beak of the Mimeta The very reasonable explana- 
tion which Mr Wallace offers is that the pugnacity of the 
former has led the smaller Birds-of-prey to respect it, and 
it is therefore an advantage for the latter, being weaker 
and less courageous, to be mistaken for it. (a. n.) 

HONEY-GUIDE, a bird so called from its habit or 
supposed habit of point mg out to man and to the Rat el 
(Melliwra capensis) the nests of bees Stories to this effect 
have been often told, and may be found in the narratives 
of many African travellers, from Bruce to Livingstone, 
Yet Mr Layard says {B. South Africa , p. 212) that the 
buds will not unfrequently lead any one to a leopard or a 
snake, and will follow a clog with vociferations, 5 so that at 
present judgment may perhaps be suspended on the matter, 
though its noisy cry and antics unquestionably have in 

3 Mr W A Forbes has published a careful monograph of this genus 
m the Proceedings of the Zoological Society for 3 879, pp 256-279. 

4 This bird, according to Mr Buller (Birds of Mew Zealand, p 88), 
while uttering its wild notes, indulges m much gesticulation, which 
adds to the suggested resemblance. It has great power of mimicry, 
and is a favourite cage-bird both with the natives and colonists. 
On one occasion, says this gentleman, he had addressed a large 
meeting of Maones on a matter of considerable political importance, 
when “immediately on the conclusion of my speech, and before the 
old chief to whom my arguments were chiefly addressed had time to 
reply, a Tin, whose netted cage hung to a rafter overhead, lesponded 
m a clear emphatic way, * Tito 1 ’ (false) The circumstance naturally 
caused much merriment among my audience, and quite upset the 
gravity of the veneiahle old chief Nepia Taratoa. * Friend/ said be, 
laughing, * your axguments are veiy good, hut mjmolMi is a very 
wise bird, and he is not yet convinced f 1 ” 

5 This is also a well-known habit with some Oorvidw — the Jays and 
Pies for example 
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many eases the effect signified by its English name, If not 
its first discoverer, Sparrman, in 1777, was the first who 
described and figured this bird, which he met with in the 
Cape Colony (Phil. Transactions , Ixvii. pp. 452-47, pi. i.), 
giving it the name of Cwulus indicator , its zygodactylous 
feet with the toes placed in pairs — two before and two 
behind— inducing the belief that it must be referred to 
that genus. Yieillot in 1816 elevated it to the rank of 
a genus, Indicator ; but it was still considered to belong 
to the Family Cucididce (its asserted parasitical habits 
lending force to that belief) by all sysfcematists except 
Biyth and Jerdon, until it was shewn by Mr Blanford (Ohs, 
GeoL and Zool. A byssinia, pp. 308, 309) and Mr Sclater 
(Ibis, 1S70, pp. 176-180) that it was more allied to the 
Barbefcs, Capitonid ce, and, in consequence, was then made 
the type of a distinct Eamily, Indicatoridce . In the mean- 
while other species had been discovered, some of them 
differing sufficiently to warrant Sundevall’s foundation of 
a second genus, Prodotiscus , of the group. The Honey- 
Guides are small birds, the largest hardly exceeding a Lark 
in size, and of plain plumage, with what appears to be a 
very Sparrow-like bill. Mr Sharpe, in a revision of the 
Family published in 1876 (Orn, Miscellany ) i. pp, 192- 
209), recognizes ten species of the genus Indicator , to 
which another has since been added by Dr Reichenow 
(Journ. fur Ornithologie , 1877, p. 110), and two of 
Prodotiscus . Four species of the former, including 7. 
sparrmcmi , which was the first made known, are found in 
South Africa, and one of the latter. The rest inhabit other 
parts of the same continent, except 7. archipelagicus, which 
seems to be peculiar to Borneo, and 7. xanthonotus, which 
occurs on the Himalayas from the borders of Afghanistan 
to Bhotan. The interrupted geographical distribution of 
this genus is a very curious fact, no species having been 
found in. the Indian or Malayan peninsula to connect the 
outlying forms with those of Africa, which, must be regarded 
as their metropolis. (a. N.) 

HONEYSUCKLE (M.E., honysocle^ ie*, any plant from 
which honey may be sucked , — -cf Ang. -Sax., huni-suge, 
privet ; Germ., Geisshlait ; Fr. ; Chfevrefeuille), Lonicerus, L,, 
a genus of climbing, erect, 
or prostrate shrubs, of the 
natural order Gaprifo - 
liacece, so named after the 
German botanist Adam 
Lonicer. The British 
species are I. Pericly- 
memm, the woodbine, X. 

Caprifolium , and- L. Xy- 
losteum. Some of the 
garden varieties of the 
woodbine are very beauti- 
ful, and are held in high 
esteem for their delici- 
ous fragrance ; even the 
wild plant, with its pale 
towers, compensating for 
its sickly looks “ with 
never - cloying odours. ?> 

The North American sub- 
evergreen Xv semper- 
virensy with its fine heads 
of blossoms, commonly 
called the trumpet honey- 
Stickle, is a distinct and . Honeysuckle, 
beautiful species pro- 
ducing both scarlet and yellow flowered varieties, and the 
Japanese L. brachypoda aureo-reticulata is esteemed for 
its charmingly variegated leaves. The fly honeysuckle, X. 
Xylosteum, a hardy shrub of dwarfish erect habit, and X. 
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tatcmca> of similar habit, both European, aro amongst the 
oldest English garden shrubs, and bear axillary flowers of 
various colours, occurring two on a peduncle. There are 
numerous other species, many of them introduced to our 
gardens, and well worth cultivating in shrubberies or as 
climbers on walls and bowers, either for their beauty or 
the fragrance of their blossoms. 

In the western counties of England, and generally by agri- 
culturists, the name honeysuckle is applied to the meadow 
clover, Trifolium pratense , Another plant of the same 
leguminous family, Redysarum coro?iarium, a very hand- 
some hardy biennial often seen in old-fashioned collections 
of garden plants, is commonly called the French honey- 
suckle. The name is moreover applied with various affixes 
to several other totally different plants. Thus white 
honeysuckle and false honeysuckle are names for the 
North American Azalea viscosa ; Australian or heath honey- 
suckle is the Australian Banhsia serrata , J amaica honey- 
suckle the Passiflora la.urifolia , dwarf honeysuckle the 
widely spread Gornus snecica , Yirgin Mary’s honeysuckle 
the European Pulmonaria officinalis , while West Indian 
honeysuckle is the Tecoma capensis , and is also a name 
applied to Desmodium, 

The wood of the fly honeysuckle is extremely hard, and 
the clear portions between the joints of the stems, when 
their pith has been removed, are stated by Linnaeus -to 
be utilized in Sweden for making tobacco-pipes. The 
wood is also employed to make teeth for rakes; and, like 
that of X. tatarica , it is a favourite material for walking- 
sticks. 

HONFLEUR, a town of France, at the head of a canton 
in the arrondissement of Pont T$y§que in the department 
of Calvados, is situated on the south side of the estuary of 
the Seine directly opposite Havre, and about 10 miles to 
the north of Pont TEveque and 37 miles to the north-east 
of Caen. With the general railway system of northern 
France it is connected by a line running by Pont Plaque 
to Lisieux; and a concession was granted in 1879 for another 
line to Pont-Audemer. As a town Honfleur has the typical 
aspect of a small old-fashioned seaport, equally heedless of 
symmetry in its plan and cleanliness in its economy. The 
most noteworthy of its buildings is the church of St 
Catherine, constructed entirely of timber work and plaster, 
and consisting of two parallel naves, of which the more 
ancient is supposed to date from the end of the 15th 
century. A process of restoration is at present (1880) 
going on under Government supervision. Within the 
church are several antique statues and a painting by 
Jordaens— Jesus in the Garden of Gethsemane. The 
church tower stands on the other side of a street St 
Leonard’s dates from the 17th century, with the exception 
of its fine ogival portal and rose-window belonging to the 
1 6th, and its octagonal tower erected in the 18th. The 
ruins of a 16th century castle, and several houses of the 
same period, are the only buildings of antiquarian interest. 
The town-house, which contains the exchange and the com- 
mercial court, is of modern erection. On the rising ground 
above the town is the chapel of Notre Dame de Gr&ce, 
a shrine much resorted to by pilgrim sailors, which was 
founded in 1034 by Robert the Magnificent of Normandy, 
and rebuilt in 1606. Honfleur is the seat of a commercial 
college, a school of hydrography, a chamber of commerce, 
a custom-house, and various other Government offices, as 
well as of several consular establishments, The harbour, 
which consists of three basins, has been greatly improved 
between 1860 and 1875 by the extension of the pier and 
the formation of a new channel, which has a depth of 21 
feet at neap tides and of 24 to 27 at spring-tides; and a 
fourth basin, decreed by the Government in 1879, will be 
completed by 1 881 , A reservoir of 1 20 acres in extent 
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affoids the means of sluicing the channel In 1878 the 
gross returns of the shipping showed 894 vessels, of which 
586 were Bntish, 118 Norwegian, and 62 French, the total 
burthen amounting to 200,939 tons, and there were besides 
840 French coasting vessels, with 4.8,000 tons The export 
trade consists almost exclusively of eggs (from 10 to 12 
million dozens yearly), poultry, table-fruits, nuts, butter 
(9 to 12 million lb), and similar produce for the London 
market , and the principal imports are coals, iron, wheat 
and oats, cement, wool, and marble, also deals fiom Norway, 
Sweden, and Bussia, and oak timber from Germany In 
1879 the wheat imported from the United States amounted 
to 64,000 tons Shipbuilding was formerly an extensive 
industry m Honfleur, most of the vessels of ftom 400 to 
1200 tons belonging to the Havre shipowners issuing from 
its yards , but the number now laid on the stocks is very 
small Saw-mills, oil-factories, soap-works, paper-mills, and 
marble-works are the mam industrial establishments The 
population of Honfleur, estimated at 8800 shortly before 
the great Eevolution, was 9946 m 1872. In 1876 the 
census showed 9037 inhabitants in the town and 9425 m 
the commune 

Honfleur, Latinized as Honflorium , dates from the 11th century, 
and is thus four oi five hnndied years older than its greater rival 
Havre Dm mg the English wars it was fiequently taken and 
retaken, the longest English occupation hemg from 1430 to 1440 
In 1562 the Piotestant forces got possession of it only aftei a 
legular siege of the faubourg St Leonard , and though Henry IV, 
effected its capture in 1590 he had again to invest it m 1594 after 
all the lest of Normandy had submitted to his arms In the eaiher 
years of the 17th century Honfleur colonists founded Quebec, and 
Honfleur traders under Bmot Paubmei established factones in Java 
and Sumatia The German troops occupied the town m February 
1871 Among the local celebnti.es are the admirals Doublet, Boitard, 
and Hamehn 

See A Labutte, Essai histoi ique sw Hon flew et Vai rondissement de Pont- 
I'Ecgque, 1840, P P V Thomas, Hist de la wile de Honfleui , 1840, Hist de 
Honjlew par un enfant de Honfleur^ 1867 , Abb 4 Sam age, Etudes hist not mandes 
Honfleur au XIV « siecle, 1875 

HONG-KONG, propeily Hiang-Kiang (the place of 
({ sweet streams ”), au important British island-possession, 
situated off the south-east coast of China, opposite the pro- 
vince of Kwang-tung, on the east side of the estuary of the 
Chu-Kiang or Canton river, 38 miles east of Macao and 75 
south-east of Canton, between 22° 9' and 22° V N. lat, and 
114° 5' and 114° 18' E. long It is one of a small cluster 
named by the Portuguese “Ladrones” or Thieves, on 
account of the notorious habits of their old inhabitants. 
Exbiemely irregular m outline, it has an area of 29 square 
miles, measanng 10§ miles in extreme length from north- 
east to south-west, and varying m breadth from 2 to 5 miles 
From the mainland it is separated by a narrow channel, 
which at Hong-Kong roads, between Victoria, the island 
capital, and Kau-lung Point, is about one mile broad, and 
which narrows at Ly-ce moon Pass to little over a quarter of a 
mile The southern coast m particular is deeply indented , 
and there two bold peninsulas, extending for several miles 
into the sea, foim two capacious natural harbours, namely, 
Deep Water Bay, with the village of Stanley to the east, 
and Tytam Bay, which has a safe, well-protected eatiance 
showing a depth of 10 to 1 6 fathoms An m-shoi e is] and on 
the west coast, called Abeideen or Taplichan, affords protec- 
tion to the Shekpywan or Aberdeen haibour, an inlet pro- 
vided with a granite graving dock, the caisson gate of 
which is 60 feet wide, and the Hope dock, opened m 1867, 
with a length of 425 feet and a depth of 24 feet Opposite 
the same part of the coast, hut nearly 2 miles distant, rises 
the largest of the sui rounding islands, the Lamma, whose 
conspicuous peak, Mount Stenhou&e, attains a height of 
1140 feet, and is a landmark for local navigation. On the 
northern shore of Hong Kong there is a patent slip at East or 
Matheson Point, which is serviceable during the north-east 
monsoon, when sailing vessels frequently approach Victoria 
through the Ly-ce-moon Pass The ordinary course for such 
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vessels is from the westward, on which side they aie 
sheltered by Green Island and Kellett Bank Theie is 
good anchorage throughout the entire channel separating 
the island from the mainland, except in the Ly-c e-moon Pass, 
where the water is deep , the best anchorage is m Hong- 
Kong roads, m front of Victoria, where, over good holding 
ground, the depth is 5 to 9 fathoms The inner anchorage 
of Victoria Bay, about half a mile off shore and out of the 
strength of the tide, is 6 to 7 fathoms Victoria, the seat 
alike of government and of trade, is the chief centre of popu- 
lation, but m recent years a tract of 4 square miles on the 
mainland has been covered with public buildings and villa 
residences. Practically an outlying subuib of Victoria, 
Kau-lung (Nine Dragons), or as it is commonly called 
Kowloon, is free from the extreme heat of the capital, being 
exposed to the south-west monsoon Numerous villas have 
also been erected along the beautiful western coast of the 
island, while Stanley, m the south, has lately been attract- 
ing attention by its excellent qualifications as a watering- 
place 

The island is mountainous throughout, the low gianite 
ridges, parted by bleak, tortuous valleys, leaving m some 



places a narrow stripe of level coast-land, and in otheis 
overhanging the sea in lofty precipices From the sea, and 
especially from the magnificent harbour which faces the 
capital, the general aspect of Hong-Kong is one of singular 
beauty. With something of the rugged grandeur of the 
western Scottish isles, and a suggestion of Italian softness 
and grace, it is distinguished by unmistakable tiaces of a 
purely tropical character. Inland the prospect is wild, 
dreary, and monotonous. The hills have a painfully bare 
appearance fiom the want of trees The streams, which 
are plentiful, are traced through the uplands and glens by 
a line of straggling brushwood and rank herbage No- 
where is the eye relieved by the grateful evidences of culti- 
vation or fertility The mountains, which aie mainly com- 
posed of graoite, serpentine, and syenite, rise in irregular 
masses to considerable heights, the loftiest point, Victoria 
Peak, reaching an altitude of 1825 feet The Peak lies 
immediately to the south-west of the capital, in the extreme 
north-west corner of the island, and is used as a station for 
signalling the approach of vessels. Patches of land, chiefly 
around the coast, have been laid under rice, sweet potatoes, 
and yams, but the island is hardly able to raise a homo- 
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supply of vegetables Tlie mango, lichen, pear, and orange 
aie indigenous, and to these the English have added several 
fruits and esculents. One of the chief products is building- 
stone, which is quarned by the Chinese. The animals are 
few, comprising a land tortoise, the armadillo, a species of 
boa, several poisonous snakes, and some woodcock. The 
public woiks suffer from the ravages of white ants. . Water 
everywhere abounds, and is supplied to the shipping by 
means of tanks. Hong-Kong acquired the name of an ex- 
tremely unhealthy place at the time of settlement, but it 
has been found that the mortality is only high m certain 
seasons. It is not free from a certain malaria which, accord- 
ing to Montgomery Martin, is thrown off by the decomposed 
rocks that have been baked by a strong sun during the day. 
The change from the heat and xam of summer (May to 
October) to the refreshing temperatuie of the cool season 
tends to produce disease of the kidneys, &c. During the 
years 1871-75 the mean temperature was 73° Fahr. m the 
shade, and the range from 56° to 84°, taking the mean read- 
ings for the months Occasionally the thermometer regis- 
ters below 40°, and on 26fch February 1876, when extreme 
cold was experienced, water was frozen to the thickness of 
^ of an inch The annual rainfall was 99 24 inches m 
1871 and 83*43 m 1875 The population, which m 1841 
was only 5000, had increased to 21,514 in 1848, to 37,058 
in 1852, to 123,511 m 1862, and to 139,144 m 1876. 
According to the census of 1872, there were of Europeans 
and Americans 5931, of Chinese 115,444, and of natives of 
India, Goa, Manila, dta, 2623 , Yictona was the residence 
of almost all the Europeans, and of the Chinese 83,487 
(14,269 women) resided there, including a boat population 
of 12,309, while 10,507 resided in Kau-lung and other 
villages, and 11,400 were scattered along the coast in boats. 

Formerly an integral part of China, the island was first ceded to 
Gieat Britain in 1841, and the cession was confirmed by the treaty 
of "Nanking in 1842, the charter bearing date 5th Apnl 1843. 
Kau-lung, temporarily occupied fox seveial years as a military 
sanatorium, was ceded by a treaty eontiacted by Lord Elgin in 
1861 The colony is under a governor, and an executive council 
comprising the colonial secretary, the commandei of the troops, 
the attorney-general, and the auditor-general. The legislative 
council, presided over by the governor, is composed of all these 
officials (except the commander), with the addition of four unofficial 
members, nominated by the crown on the recommendation of the 
governor The occupation of Hong-Kong was effected at a con- 
siderable outlay, but the pailiamentary vote on its behalf was 
reduced from 5650,000 m 1845 to £9200 m 1853, and since 1855 
the colony has paid its local establishments In 1868 it extinguished 
its debt, which had dwindled to £15,625, and it now pays £20, 000 
a year as military contribution to the imperial exchequer 

The capital, situated at the north-west extremity of the island, 
is laid out in hue wide streets and terraces The buildings, mostly 
of stone and brick, are greatly superior to those of a Chinese city 
The merchants 1 houses are elegant and spacious, with broad veran- 
dahs and tasteful gardens. Including the Chinese town, Yictona 
extends for 3 miles along the bay, towards which it slopes from 
the base of the hills It is lighted with gas, and supplied with 
water from the Fokovfulun reservoir, which impounds 74 million 
gallons. The mam thoroughfare is protected by a massive sea- 
wall, and the appearance of the town has been gieatly improved by 
the construction of public gardens Besides several handsome 
Government buildings Yictona has a large exchange, a cathedral 
and bishop’s palace, seveial good hospitals, extensive barracks, and 
a few higher class schools. A city hall with library and museum 
was opened m 1876, and the public works completed in that year (the 
extension of public gardens, construction of many miles of mountain 
path, and improvement of drainage) involving an outlay of £30,857 
The educational provision of the Government in 1876 comprised 
54 schools, with an attendance of gill pupils, and of these 16 
with 1816 pupils were native schools, m which the language is 
Chinese. At the central school (556 pupils in 1876) there is a 
Chinese class for Europeans, as there is also in several of the 
missionary and f ‘grant-m-aid” schools. Hong-Kong publishes, in 
addition to 5 English newspapers (2 daily), 1 in Chinese every 
second day and a Portuguese weekly. The streets are guarded by 
a strong force of Indian sepoys, and the natives are not allowed to 
go abroad after 8 o’clock at night without a pass ; but the general 
character of the town is orderly, as is attested by the police returns. 


from which it appeals that only 68 persons weie convicted before 
the supenoi courts m 1875 The common mode of sheet convey- 
ance i& by chans, which aie carried by coolies, while the passage 
across to Kau-lung is usually effected m sampans or pull-away 
boats Yictona has a few slight mdustnes, including sugai- 
lefinmg, mm-distiHmg, and ice-making In 1877 the introduction 
of a steam laundry broke the monopoly of the dhoby There aie 
upwards of 500 Chinese hongs of a supenoi class belonging to ship 
eompiadoies and to dealers m fancy goods, clnna ware, ai tides m 
gold and silver, opium and other dings, rice, piece goods, tea, &c 

Although formerly the central point of the gieat European Chinese 
trade and still a thriving seat of commeice, Hong-Kong owes its 
piesent importance chiefly to its financial prominence as the head- 
quartern of the banking interest, and to its magnificent haibour, 
which makes it both the station of the British fleet and an entiepOt 
foi the custom tiade of all nations In 1877 it was the lesidence 
of 14 foieign consuls, and had 10 large banking-houses It still 
impoits opium moie laigely than any otliei poit, and among otliei 
articles of which it is the centre of tiade aie sugai, fioiu, salt, 
china ware, nut-oil, amber, cotton, sandalwood, ivoiy, betel, lu e 
stock, granite, and ship supplies. The pun cipal transactions m tea 
and sills: aie controlled by Aims lesidxng m Hong-Kong As it is 
a fiee poit there aie no exact leturns of tiade, but m 1877 the nn- 
poits horn Great Britain alone amounted to £3,645,068 and the 
exports thitliei to £1,895,310. Chief of these expoits was tea, the 
value of which m 1876 uas £839,568 In the same yeai the opium 
impoited amounted to 96,985 piculs, as compaied with 69,851 piculs 
received at all the othei treaty poits Of 3424 chests of Bengal 
opium impoited in Eebiuaiy 1876, 1500 passed into the bands of 
local consumers and 1924 wcie expoited, at the same elate there were 
4800 chests m stock as compaied with 1374 at Shanghai, There 
is an enoimous passengei traffic between the years 1871 and 1876 
there have passed through the poit no fewer than 15,000 Chinese 
coolies, of whom the majonty have gone to the United States In 
the yeai 1876 Queensland drafted hence as many as 8325 emigiants 
Large steameis go and come almost daily, the poits m icgulai com- 
munication with Hong-Kong including Bombay, Calcutta, Singa- 
pore, Canton, San Ei an cisco, Yokohama, and (since 1875) Sydney 
The aggregate shipping that entered the poit m 1878 amounted to 
3,900,891 tons Of tins 45 2 per cent were junks, 43*7 steamers, 
and 11 1 European and American built sailing vessels Exclusive 
of native ciaft there entered and cleared (1876) 4,359,616 tons, of 
which 8,150,952 weie m Bntish and 1,208,664 m foreign vessels 
The revenue in 1878, dewed fiom land rents, fines, licences to sell 
opium, and spirits, &c , amounted to £197,424, the expenditiue to 
£189, 695 ; there is usually a surplus of revenue At the 31st January 
1877 the bank-notes in circulation were stated at $3,536,380, 
and the specie m reserve at $1,295,000 Hong-Kong has a dollar 
of its own coming (4s 2d ), but its mint, winch entailed a cost 
of £9,000 a year, has ceased to operate. Other coins in circulation 
are the Mexican dollar, Chinese taels and cash, the American trade 
dollar, and Japanese silver yen A movement is at present on foot 
to have the last two coins placed on an equality with the Mexican 
dollar The standard of value is 1000 Mexican dollars to 717 
taels by weight In spite of the great increase m recent years of 
the direct trade with the various tieaty poits, the progress of Hong- 
Kong has been steady, and theie is eveiy piobability of its main- 
taining its peculiar position of influence zn the Chinese trade. In 
1871 it was placed mtelegiaphic communication with England, and 
m its recent legislative action it has shown vitality and enterpuse 
The gambling piactiees which prevailed here, as they still do m 
many Chinese towns, have been vigorously suppressed, and the 
difficulties arising from the sudden development of the coolie 
emigration have been oveiconie. The presence of Chinese levenue 
cruisers m Hong-Kong waters has led (February 1880) to a storm 
of opposition on the pait of resident British merchants, who declare 
that this amounts to a blockade of the island , but Bntisli officials 
uphold the action of China as a necessary check upon the opium 
and salt smuggling 

Besides the Government papeis and The IIong-Kong Almanac and Directory, see 
A Letter from Hong-Kong, desa ipHve of that Colony, by a Resident, 2d eel , Loud , 
1845, Bent-ham, Flora Honglongensis, Loud, 1861, Beach, Visit of HR LI the 
Rule of JSdmbm gh to Hong-Kong m 1869, Hong-Kong, 18(39, j Legge, “Tim Colony 
of Hong-Kong,” in The China Review (edited By Dennys), 1872, (A WV ) 

HONTTOjST, a municipal borough and market-town of 
England, county of Devon, is pleasantly situated on a rising 
ground on the left bank of the Otter and on the London and 
South-Western Railway, 16 miles E.KE. of Exeter. It 
consists of one wide street about a mile m length* crossed 
by a smaller one at right angles. Along the main street 
there runs a small stream of water. The only buildings of 
importance are the old parish church, on an eminence about 
half a mile from the town, built by Courtenay, bishop of 
Exeter, about 1482, and possessing a curiously carved 
screen ; the church of St Paul’s (now the parish church) 
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m the centre of the town, m the Norman style , the dis- 
pensary , the Sfc Margaret’s chanty, originally erected as a 
hospital foi lepeiSj but now used as almshouses , the union 
workhouse, erected m 1836, with accommodation for 250 
inmates ; the grammar school, the national schools, and 
the British school opened m 1878 The town is famed for 
its lace manufacture , and there are also breweries, malting 
establishments, flour mills, tanneries, brick and tile works, 
and an iron foundry. The population of the municipal 
borough m 1871 was 3164. 

Homton is supposed to have originated in a Roman settlement at 
Heiubuiy foit, about 3 miles fiom the town, wheie theio are still 
tiiicos of an extensive camp conjectiued to be the Moi uhtmtm of 
Antoninus The town hist sent membeis to pailiament m the 
reign of Edwaid I , but aftei the reign of Ed w aid II the privilege 
was suspended until 1640 In 1867 its lepiesentation was limited 
to one membei, and m 1868 it w T as disfianchised It was incor- 
porated as a municipal boiougli m 1846 

HONOLULU See Hawaiian Islands, vol xl p 531 

HONORIUS, Flavius Augustus, was emperor of the 
West from 397 to 425 a d. His reign of twenty-eight 
years was one of the most eventful m the Roman annals ; 
the weakness and timidity of the emperor co-operated with 
the attacks of the Goths and Vandals in promoting the 
rapid disintegration of the empite But his influence on 
the current of events was purely negative, and his reign 
will be noticed under Roman History 

HONORIUS I., pope from. 625 to 638, succeeded 
Boniface V The festival of the Elevation of the Cross is 
said to have been instituted during his pontificate, which 
was marked also by considerable missionary enterprise 
Hononus in his lifetime had favomed the formula proposed 
by the emperoi Heraclius with the design of bringing 
about a reconciliation between the Monophysites and the 
Catholics, which bore that Christ had accomplished His 
woik of redemption by one manifestation of His will as the 
God-man Eor this he was, more than forty years after 
his death, anathematized by name along with the other 
Monothelite heretics by the council of Constantinople 
(First Trullan) in 680; and this condemnation was sub- 
sequently confirmed by moie than one pope, particularly by 
Leo II. , as has been abundantly proved by unimpeachable 
evidence against the contentions of Baronius and Bellar- 
mine (see Hefele, Die Lrlekre des Hononus u dm vati- 
ccmische Lekre dei UnfeMbarleit , 1871, who, however, has 
modified his view in Concihengeschichte , 1877). Hononus 
I was succeeded by Severinus 

HONORIUS II 1 (Lambert of Ostia), pope from 1124 
to 1130, succeeded Oalixtus II As papal legate he had 
been one of the framers of the concordat of Worms (1122) 
During his pontificate the Praemonstratensian older, and 
also that of the Knights Templars, received papal sanction 
His successor was Innocent II 

HONORIUS III., pope from 1216 to 1227, was the 
successor of Innocent III , whose uncompromising policy in 
the struggle between the papacy and the empire he had not 
firmness and vigour to continue He consented to crown 
Fielonck IT as Holy Roman emperor in 1220, although the 
engagements made with his predecessor had not been ful- 
filled , the promises which he himself bad exacted he was 
somewhat slow to urge, and it was left to his successor 
Gregory IX. to insist upon their accomplishment. He 
gave papal sanction to the Dominican order in 1216, and 
to the Franciscan in 1223 ; and during Ins pontificate also 
many of the tertiary orders first came into existence. 

HONORIUS IV. succeeded Martin IV., and was pope 
for two years (1285-1287). After an uneventful pontifi- 
cate he was succeeded by Nicholas IV. 

1 This name had been assumed m the pievious century (1061-64) 
by Peter Cadalus , but lie never was recognized as a legitimate 
pope 
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HONTHEIM, Johann Nikolaus von (1701-1790), a 
zealous opponent of Ultramonfcanmm, was born at Tieves, 
January 27, 1701 After receiving his eaily education at 
the Jesuit college of his native town, he studied juris- 
prudence both there and at Louvain and Leyden On 
obtaining the degree of doctor of laws at Tieves in 1724 
he took the ecclesiastical habit, and raenfc to Rome in 
order to make himself acquainted with the forms of the 
curia. Returning to Treves m 1728, he was appointed 
ecclesiastical councillor of the consistory, m 1733 professor 
of law, in 1741 puvy councillor of the archbishop, and in 
1748 suffragan of the see In 1750 he published at Tieves 
Ih&tona Treviremis diplomatua , and In 1763, under the 
pseudonym of Justmus Febromus, De Statu ecelesm et 
legitirm potesfate Romani Pontificis liber smgnlaiis , in 
which he maintained the Gallican theory that the supreme 
authority of the ehuieh was vested not in the pope but in 
the general council This work he m perfect simplicity 
and sincerity dedicated to Pope Clement XIII , who, 
however, condemned it and caused it to be burned at 
Rome. When Hontheim was discovered to be the author 
he was induced to make a retractation, but in his Feb omits 
abbreviate et emendatus (Vienna, 1771) and Fehomi com- 
mentaries (Vienna, 1781) he neveitheless gave further 
currency to his old views He died at Montqumtm, 
Luxembourg, September 2, 1790 

HONTHORST, Gerard van (bom at Utiecht 1590, 
died at Utiecht 1656), was brought up as a painter at the 
school of Bloemart, who exchanged the style of the Fran ck- 
ens for that of the pseudo-Italians at the beginning of the 
16th century. Infected thus early with a mama which 
came to be very general in Holland, Honthorst went to 
Italy, where he copied the naturalism and eccentricities of 
Michelangelo da Caravaggio Home again about 1614, 
after acquiring a considerable practice m Rome, he set up 
a school at Utrecht which flourished exceedingly , and he 
soon became so fashionable that Sir Dudley Carleton, then 
English envoy at the Hague, recommended his woiks to 
the earl of Arundel and Lord Dorchester At the same 
time the queen of Bohemia, sister of Charles I and electress 
palatine, being an exile m Holland, gave him her counten- 
ance and asked him to teach her children drawing , and 
Honthorst, thus approved and courted, became known to 
Charles I , who invited Inna to England There he painted 
several portraits, and a vast allegory, now at Hampton Court, 
of Charles and his queen as Diana and Apollo in the clouds 
receiving the duke of Buckingham as Mercury and guardian 
of the kmg of Bohemia’s children Charles I , whose taste 
was flattered alike by the energy of Rubens and the elegance 
of Van Dyck, was thus first captivated by the fanciful 
mediocrity of Honthorst, -who though a poor executant had 
! luckily for himself caught, as Loid Arundel said, “much 
of the manner of Caiavaggio’s colouring, then so much 
esteemed at Rome ” Ic was his habit to transmute every 
subject into a night scene, from the Nativity, for which 
there was warrant m the example of Correggio, to the 
penitence of the Magdalen, for winch there was no warrant 
at all But unhappily this caprice, though “sublime m 
Allegri and Rembrandt,” was but a phantasm In the hands 
of Honthorst, whose prosaic pencil was not capable of more 
than vulgar utterances, and art gained little from the 
repetition of these quaint vagaries Sandrarfc gave the 
measure of Honthorst’s popularity at this period when he 
says that he had as many as twenty apprentices at one 
time, each of whom paid him a fee of 100 florins a year 
In 1623 he was president of his guild at Utrecht After 
that he went to England as above stated, returning to settle 
anew at Utrecht, where he married. His position amongst 
artists was acknowledged to be important, and in 1626 he 
received a visit from Rubens, whom he painted as the 
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honest man sought for and found by Diogenes Honthoist 
In his home at Utiecht Honthorst succeeded In preserving 
the support of the English monarch, for whom he finished 
In 1631 a large picture of the king and queen of Bohemia 
u and all their children ” Bor Lord Dorchester about the 
same period he completed some illustrations of the Odyssey , 
one of which survives m the Weld-Blundell collection at 
Ince , for the king of Denmark he composed incidents of 
Danish history, of which one example remains in the gallery 
of Copenhagen In the course of a large practice he had 
painted many likenesses — Charles I and his queen, the 
duke of Buckingham, and the king and queen of Bohemia. 
He now became court painter to the prmcess of Orange, 
settled (1637) at the Hague, and painted m succession at 
the Castle of By s wick and the House in the Wood. The 
time not consumed m producing pictures was devoted to 
portraits Even now his works are very numerous, and 
amply represented in English and Continental galleries. 
His most attractive pieces are those in which he cultivates 
the style of Caravaggio, those, namely which represent 
taverns, with players, singers, and eaters. He shows great 
skill m reproducing scenes illuminated by a single candle 
But he seems to have studied too much in dark rooms, 
where the subtleties of flesh colour are lost m the dusky 
smoothness and uniform redness of tints procurable from 
farthing dips. Of great interest still, though rather sharp 
in outline and hard m modelling, are his portraits of the 
Duke of Buckingham and Family (Hampton Court), the 
King and Queen of Bohemia (Hanover and Combe Abbey), 
Mary de Medici (Amsterdam town-hall, 1628), the Stadt- 
holders and their Wives (Amsterdam and Hague), Charles 
Louis and Bupert, Charles I.’s nephews (Louvre, St Peters- 
burg, Combe Abbey, and Wilhn), and Lord Craven 
(National Portrait Gallery), His early form may be j udged 
by a Lute-player (16 Id) at the Louvre, the Martyrdom of 
St J ohn in S. M. della Scala at Borne, or the Liberation 
of Peter m the Berlin Museum , his latest style is that of 
the House m the Wood (1648), where he appears to dis- 
advantage by the side of Jordaens and others Honthorst 
was succeeded by his brother William, born at Utrecht m 
1604, who died it is said in 1666. He lived chiefly m his 
native place, temporarily at Berlin But he has left little 
behind except a portrait at Amsterdam, and likenesses in 
the Berlin Museum of William and Mary of England. 

HOOCH, Pieter de, a Dutch painter of note, was 
born it is thought about 1632, and died it is supposed 
m 1681 at Haarlem Public records testify that he was 
a native of Rotterdam, and wandered early to Delft, 
where he married in 1654 and practised till 1657. 
From that time onward his life is obscure; and the 
only proofs of his existence to which we can point are 
the dates on his pictures, which range from 1658 to 
1670. The registry of “Pieter de Hooge’s ” death at 
Haarlem on the 28th of February 1681 is believed to 
refer to our artist Though neglected by his contempo- 
raries, De Hooch is one of the kindliest and most charming 
painters of homely subjects that Holland has produced. 
He seems to have been born at the same time and taught 
in the same school as Van der Meer and Maes, but his 
works are more harmoniously coloured than those of Maes, 
and more boldly touched than those of Meer. In one 
respect all three are alike, being disciples of the school of 
Rembrandt. De Hooch only once painted a canvas of any 
dze, and that unfortunately perished in a Are at Rotterdam in 
1864, ^ But his small pieces display perfect finish and great 
dexterity of hand, combined with that power of discrimina- 
tion which accomplishes detail whdst avoiding rapidity and 
smoothness Though he sometimes paints open-air scenes, 
W Got his favourite subjects. He is most at home in 
and. his delight is to contrast in one picture the 


different atmospheres of rooms illuminated by diffoient lights 
with the radiance of day as seen thiough doors and windows 
He thus brings together the most delicate varieties of tone, 
anrl produces chords that vibrate with harmony The 
themes which he illustrates are thoroughly suited to Ins pur- 
pose Sometimes he chooses the drawing-room where dames 
and cavaliers dance, or dme, or smg , sometimes — mostly 
indeed — he likes cottages oi courtyards, where housewives 
tend their children or superintend the labours of the cook. 
Satin and gold are as familiar to him as camlet and fur, but 
the latter are his favouutes , aud there is no article of fumi- 
tuie m a Dutch house of the middle class that he does not 
paint with pleasuie What distinguishes him most besides 
subtle suggestiveness is the serenity of his pictures, whether 
in the open or m confined spaces One at his most charm- 
ing arrangements is a canvas in the Ashburton collection, 
where an old lady with a dish of apples walks with a 
child along a street bounded by a high wall, above which 
gables and a church steeple are seen. The dame is busied 
with the child, whilst a gentleman m a hat and cloak 
shows his back m the distance The sun radiates and 
glitters joyfully over the whole. Fine m another way is 
the Mug of Beer m the Amsterdam museum, an interior 
where a woman is seen coming out of a pantry and giving 
a measure of beer to a little girl The light Hows m here 
from a small closed window Bub through the door to the 
right we look into a drawing-room, and through the open 
sash of that room we see the open air The three lights 
are managed with supreme cunning. In such masterpieces 
as these we discern the models familiar to later artists such 
as Boursse and Koedijk, and a delicate gradation of tints 
which Maes and Meer might have envied Beautiful for 
its lighting again is the Mother peeling Apples, whilst her 
child looks on supported m leading strings by a nurse, the 
sun shining through the casement to the left, a gem in the 
Speck collection at Lutschena near Leipsic. More subtly 
suggestive, in the museum of Berlin, is the Mother seated 
near a Cradle, whilst a child totters away into a lobby on 
the right. The mother looks into the depths of the cradle 
with a smile, thus betraying to us the presence of the baby 
which we cannot see. A Card Party, dated 1658, at 
Buckingham Palace is a good example of De Hooch’s 
drawiug-room scenes, counterpart as to date and value of a 
Woman and Child m the National Gallery, and a Smoking 
Party belonging to Lord Enfield Other pictures later 
onward in the master’s career are — the Lady and Child m 
a Courtyard, of 1665, in the National Gallery, and the 
Lady receiving a Letter, of 1670, in the Van der Hoop 
collection at Amsterdam. It is possible to bring together 
between fifty and sixty examples of De Hooch, but not 
more. There are eight at St Petersburg alone, three m 
Buckingham Palace, three m the National Gallery, five, or 
at least four of undoubted genuineness, m the Hoop col- 
lection at Amsterdam, some m the Louvre, at Munich, and 
Darmstadt, the rest are chiefly m private galleries in 
England. For England was the fust to recognize the 
merit of De Hooch, who only began to be valued m 
Holland m the middle of last century. A celebrated 
picture at Amsterdam, sold for 450 florins in 1765, 
fetched 4000 in 1817, and now even that price is 
thought a bagatelle, since the Berlin museum gave £6000 
for a De Hooch at the Schneider sale m 1876. 

HOO-CHOW-FOO, a city of China, m the province of 
Che-Keang, lies a little to the south of Lake Tai-hoo, m the 
midst of the centraL silk district Accoidmg to Chinese 
authorities, it is 6 miles m circumference, and contains 
about 100,000 families, but Fortune thinks it is not moie 
than 3 or 4 miles round A broad stream or canal crosses 
the city from south to north, and forms the principal 
highway for boat traffic. The mam trade of the place is 
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m raw silk, but some silk fabrics, such as flowered eiape 
(tchoibha), are also manufactured Silk is largely worn 
even by the lowest classes of the inhabitants 
HOOD, Robin See Robin Hood 
HOOD, Thomas (1789-1845), humorist and poet, 
bom 23d May 3 789, was the son of Mr Hood, bookseller, 
of the firm of Yernor Hood, a mau of intelligence, and 
the author of two novels “Next to being a citizen of the 
world,” whites Thomas Hood m his Litei ai y Reminiscences, 
“ it must be the best thing to be born a citizen ot the 
world's greatest city ” The best incident of his boyhood 
was his instruction by a schoolmaster who appreciated his 
talents, and, as be says, “ made him feel it impossible not 
to take an interest m learning while he seemed so interested 
in teaching ” Under the care of this “decayed dominie,” 
whom he has so affectionately recorded, he earned a few 
guineas — his first literary fee — by revising for the press a 
new edition of Paul and Vugima Admitted soon after 
into the counting-house of a friend of his family, he “ turned 
Ins stool into a Pegasus on three legs, every foot, of course, 
being a dactyl or a spondee but the uncongenial profession 
affected his health, which was never strong, and he was 
transferred to the care of a relation at Dundee. He has 
graphically described his unconditional rejection by tins 
inhospitable personage, and the circumstances under which 
lie found himself m a strange town without an acquain- 
tance, with the most sympathetic nature, anxious foi intel- 
lectual and moral culture, but without guidance, instruction, 
or control This self-dependence, however, suited the 
originality of his character : he became a laige and indis- 
criminate reader, and befoie long contributed humoious and 
poetical articles to the provincial newspapeis and magazines. 
As a proof of tbe seriousness with which he regarded the 
literary vocation, it may he mentioned that he used to wnte 
out his poems m punted characters, believing that that pro- 
cess best enabled him to understand his own peculiarities 
and faults, and probably unconscious that Coleridge had 
recommended some such method of criticism when he said 
he thought “ print settles it ” 

His modest judgment of his own abilities, however, 
deterred him from literature as a profession, and on his 
return to London lie applied himself assiduously to tbe art 
of engraving, in which he acquired a skill that in after 
years became a most valuable assistant to his literal y 
labours, and enabled him to illustrate his vauous humours 
and fancies by a profusion of quamt devices, which not 
only repeated to the eye the impressions of the text, but, 
by suggesting amusing analogies and contrasts, added con- 
siderably to the sense and effect of the work. 

In 1821 Mr John Scott, the editor of the London 
Magazine , was killed in a duel, and that periodical passed 
into the hands of some fneads of Hood, who proposed to 
him to take a part m Us publication. His installation 
into this congenial post at once introduced him to the best 
literary society of the time , and m becoming the associate 
of such men as Charles Lamb, Cary, De Qumcey, Allan 
Cunningham, Proctor, Talfourd, Hartley Coleridge, the 
peasant-poet Clare, and other contributors to that remark- 
able miscellany, he gradually developed his own intellectual 
powers, and enjoyed that happy intercourse with superior 
minds for which his cordial and genial character was so 
well adapted, and which lie has described m his best 
manner m several chapters of Hood's Own. Odes and 
Addresses — his first work — weie written about this time, 
in conjunction with his bi other-in-law Mr J H Reynolds, 
the friend of Keats , and it is agreeable to find Sir Walter 
Scott acknowledging the gift of the work with no formal 
expressions of gratification, but “ wishing the unknown 
author good health, good foitune, and whatever other good 
things can best support and encourage his lively vein of 
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inoffensive and humorous satire ” Whims and Oddities , 
National Tales , Tyhiey Hall t a novel, and The Plea of the 
Midsnnimei Fan les followed In these works the humorous 
faculty not only predominated, but expiessed itself with a 
freshness, originality, and power which the poetical element 
could not claim There was much true poetiy m the verse, 
and much sound sense and keen observation m the piose 
of these woiks , but the poetical feeling and lyrical facility 
of the one, and the more solid qualities of the other, seemed 
be&t employed wTien they were subservient to his rapid wit, 
and to the ingenious coiuscations of Ins fancy This im- 
piession was confirmed by the senes of the Comic Annual \ 
a kind of publication at that time popular, which Hood 
undeitook and contmued, almost unassisted, for several 
years Under that somewhat frivolous title he treated all 
the leading events of the day m a fine sjimt of caucature, 
entirely free fiom grossness and vulgarity, without a tiait 
of personal malice, and with an under-curient of true 
sympathy and honest pm pose that will preserve these 
papers, like the sketches of Hogarth, long aftei the events 
and manners they illustrate have passed from the minds 
of men. But just as the agreeable jester rose into the 
earnest satirist, one of the most striking peculiarities of 
lus style became a more manifest defect The attention of 
the reader wa& distracted, and his good taste annoyed, by 
the incessant play upon words, of winch Hood had written 
m his own vindication — 

“Howevei cntics may take offence, 

A double meaning has double sense ,s 
Now it is tiue that the critic must be unconscious of some 
of tbe subtlest charms and nicest delicacies of language 
wflio would exclude from humorous wilting all those im- 
pressions and surprises which depend on the use of the 
diverse sense of words The history, indeed, of many a 
w ord lies hid m its equivocal uses , and it in no way dero- 
gates from the dignity of the highest poetry to gam strength 
and variety flora the ingenious application of the same 
sounds to different senses, any more than from the contriv- 
ances of lhythm or the accompaniment of imitative sounds. 
But when this habit becomes tbe characteristic of any wit, 
it is impossible to prevent it from degenerating into occa- 
sional buffoonery, and from supplying a clieap and ready 
resource, whenever the true vein of humour becomes thin 
or raie Artists have been known to have used the left 
hand m the hope of checking the fatal facility which 
practice had conferred on the right , and if Hood had 
been able to place under some restiamt tbe curious and 
complex machinery of w T oicls and syllables winch his fancy 
was incessantly producing, his style would have been a great 
gainer, and much real earnestness of object, which now lies 
confused by the brilliant kaleidoscope of language, would 
have remained definite and clear He was probably not 
unconscious of this danger; for, as he gained experience as 
a water, his diction became more simple, and his ludicrous 
illustrations less frequent In another annual called the 
Gem appeared the poem on the story of “ Eugene Aram,” 
which first manifested the full extent of that poetical vigour 
which seemed to advance just m proportion as his physical 
health declined. He staited a magazine in his own name, 
for which he secured the assistance of many literary men of 
reputation and authority, but which was mainly sustained 
by his own intellectual activity Erom a sick-bed, from 
which he never rose, he conducted this work with surprising 
energy, and there composed those poems, too few m number, 
but immortal m the English language, such as the “Song 
of the Shirt,” the “ Bridge of Sighs,” and the ** Song of the 
Labourer,” which seized the deep human interests of the 
time, and transported them from the ground of social philo- 
sophy into the loftier domain of the imagination They 
are no clamorous expressions of anger at the discrepancies 
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and contrasts of himanity, but plain, solemn pictures of 
conditions of life, winch neither the politician nor the 
moralist can deny to exist, and which they are imperatively 
called upon to remedy. Woman, m her wasted life, m her 
hurried death, hers stands appealing to the society that 
degrades her, with a combination of eloquence and poetry, 
of lamia of art at once instantaneous and permanent, and 
with a metrical energy and \ariety of which perhaps our 
language alone is capable. Piolonged illness brought on 
straitened circumstances; and application was made to 
Sic Eobert Peel to place Hood’s name on the pensiesi list 
with which the British state so moderately rewards the 
national services of literary men. This was done readily 
and without delay, and the pension was continued to his 
wife ami family after his death, which occurred on the 3d 
of May 1845. Nine years after, a monument, raised by 
public subscription, in the cemetery of Kensal Green, was 
inaugurated by Mr Monckton M lines (Lord Houghton) with 
a concourse of spectators that showed how well the memory 
of the poet stood the test of time. Artisans came from a 
great distance to view and honour the image of the popular 
writer whose best efforts had been dedicated to the cause 
and the sufferings of the workers of the world , and literary 
men of all opinions gathered round the giave of ^one of 
their brethren whose writings were at once the delight of 
every boy and the instruction of every man who read 
them Hapjiy the humorist whose works and life are an 
illustration of the great moral tmfclL that the sense of 
humour is the just balance of all the faculties of man, the 
best security against the pride of knowledge and the con- 
ceits of the imagination, the strongest inducement to submit 
with a wise and pious patience to the vicissitudes of human 
existence. This was the lesson that Thomas Hood left 
behind him, and which lus countrymen will not easily 
forget. ( H 0 

HOOD, Toil (1835-1874), son of Thomas Hood, and 
the inheritor of similar though less brilliant literary talents, 
was born at Lake House, Wanstead, January 19, 1835. 
After attending University College School and Louth 
Grammar School he entered Pembroke College, Oxford, 
where he passed all the examinations for the degree of 
B.A., but .did not graduate, At Oxford he also wrote his 
fimt work, Pm ami Pencil Pictures , which appeared m 
1 854-55 This was followed in 186 1 by The Taught a $ of 
King Baler , and other Poems, after which he published a 
number of amusing books for children. His serious novels 
were not so successful, and are now almost wholly forgotten. 
He also wielded the pencil with considerable facility, among 
hi 3 illustrations being those of several of his father’s comic 
verses. Having become editor of the comie paper Fun in 
1865, he succeeded in acquiring for it a wide popularity, 
principally as a depictor of the humours and eccentricities 
of middle elm life. Privately his kghtsomeness, geniality, 
and sincere friendliness secured him the affection and esteem 
of Ins wide circle of acquaintance. He died 20bh Nov- 
ember 1874 

HOOD, Samuel Hoob, First Yiscount (1724-1816), 
English admiral, was bom in 1724 at Butleigh in Somer- 
setshire, where his father was rector. Entering the navy at 
sixteen years of age, he quickly obtained promotion, becom- 
ing lieutenant in 1746unrl commander in 1754. In 1757 
lie captured a French ship of equal size with his own, and 
m 1 759 hs repeated the achievement. After holding succes- 
sively the appointments of chief commander of the Boston 
naval station and commissioner of the dockyards at Ports- 
mouth, he was in 1780 promoted to the rank of rear- 
admiral, and sent to co-operate with Sir George Eodney in 
the West Indies, where he fought same indecisive actions 
with the Comte de Grasse. In July of the following year 
ha succeeded Kodney m the supreme command, shortly 
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after which the fleet set sail for America Although iij 
J anuary 1782 Hood failed to hold the island of St Chris- 
topher’s against the superior forces of the French, he 
succeeded m very difficult circumstances m preserving his 
fleet intact until the arrival of Kodney, when he so dis- 
tinguished himself in the action of the 9th April and the 
more important one of the 12tli, that for Ins services he 
was created a peer of Ireland with the title of Baron 
Hood of Cathenngton On Eodney’s return home he was 
again promoted to the chief command, which he held 
till peace was proclaimed in 1783 In 1784 Lord Hood 
successfully opposed Charles Fox as parliamentary candi- 
date for Westminster^ and, though he lost his seat on being 
made a lord of the admiralty m 1788, he regained it m 
1790 On the outbreak of war with Fiance, after the 
Devolution, m 1793, he was appointed to the command 
of the fleet m the Mediterranean, where he received the 
surrender of Toulon from the French royalists Before 
evacuating it to Napoleon on December 18th, Hood burned 
the arsenal, and destroyed fifteen sail of the line besides 
carrying off eight. In the following year he succeeded, 
after a stubborn resistance, m expelling the French from 
Corsica, and after his retuin home he was m 1796 
appointed governor of Greenwich Hospital and raised to the 
English peerage with the title of Yiscount Hood of Whitley. 
In 1 799 he was promoted to the lank of admiial, and in 3 804 
lie received the grand cross of the bath. He died at Bath 
27th June 1816. The achievements of Lord Hood, though 
not of so brilliant a character as those of a Blake or a 
Nelson, were the result of thoiough seamanship, and of a 
rare union of courage and decision with coolness and 
caution 

HOOFT, Pieter Cornelissen (1581-1647), Dutch 
poet and historian, was horn at Amsterdam, on the 16th of 
March 1581. His father was one of the leading citizens 
of Holland, both m politics and m the patronage of letters, 
and for some tune burgomaster of Amsterdam As early 
as 1598 the young man was made a member of the chamber 
I of rhetouc of the Eglantine, and produced before that body 
1 his tragedy of Achilles and Polymia , not printed until 
| 1614 In June 1598 he left Holland and proceeded to 
Pans, where on the 10th of April 1599 he saw the body of 
Gabrielis cVEs trees lying in state. He went a few months 
later to Yemce, Florence, and Home. In 1600 he proceeded 
to Naples, and during all this Italian sojourn he made a 
deep and fruitful study of the best literature of Italy In 
July 1600 he sent home to the Eglantine a veiy fine letter 
in verse, which is considered to mark an epoch in the 
development of Dutch poetry He returned through 
Germany, and after an absence of three years and a half 
found himself m Amsterdam again on the 8th of May 
1601. He soon after brought out Ins second tragedy, the 
Ariadne , m 1602 In 1605 he completed his beautiful 
pastoral drama Granida, not published until 1615. Ho 
studied law at Leyden from 1606 to 1609, and m June 
of the latter year received fiom the prince of Orange the 
appointment of steward of Mmden, bailiff of Gooilancl, and 
lord of Weesp, a joint office of great emolument. He 
occupied himself with repairing and adorning the decayed 
castle of Hinden, wffiich was his residence during the 
remainder of his life. In August 16X0 he married the 
famous botanist, Christina van Erp In 1612 Hooft pro- 
duced, and in 1613 printed, his national tragedy of Geeraerdt 
mn Telsen , a story of the reign of Count Floris Y. In 
1614 was performed at Coster’s academy Hooft’s comedy 
of Ware-nar, an adaptation of the Auhdana of Plautus, 
first printed m 1617. In 1616 he wrote another tragedy, 
Paeto, or the Origin of the Dutch , not printed until 1626 
It was in 1618 that he abandoned poetry for history, and 
in 1626 he published the first of his great prose works, the 
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History of Henry the Great (Henry IV of Fiance) His 
next production was his Mise? les of the Pi inees of the House 
of Medici , punted m 1638 In 1642 he published the 
masterpiece of Ins life, his Dutch History , a magnificent 
performance, to the perfecting of which he had given fifteen 
years of labour Hooffc died on a visit to Prince Frederick 
Heniy at the Hague on the 21st of May 1647, and was 
buried m the Hew Church at Amsterdam 

Hooffc is one of the most brilliant figures that adorn 
Dutch literature at its best period. He was the fiist water 
to introduce a modem and European tone into belles Ictties, 
and the first to refresh the sources of native thought from 
the spimgs of antique and Renaissance poetry His lyrics 
and his pastoial of Granida are strongly marked by the 
influence of Tasso and Sannazaio , his later tragedies belong 
more exactly to the familiar tone of his native country. 
But high as Hooffc stands among the Dutch poets, he stands 
higher, he holds perhaps the highest place, among writers 
of Dutch prose His historical style has won the warmest 
eulogy from so temperate a critic as Motley, and his letters 
are the most chaimmg ever published m the Dutch language 
After Vondel, he may on the whole be considered the most 
considerable author that Holland has pioduced 

Hooft’s poetical and diamafcic woiks were collected m two volumes, 
1871, 1875, by P Leendeitz Many editions exist of his prose works 

HOOGEVEEN (ie , High Fen or Moor), a village and 
commune of the Netherlands in the province of Drenthe, 
about 12 miles north-east of Meppel on the railway opened 
m 1870 between that town and Groningen The village 
contains a Reformed church, erected m 1652 and restored 
in 1766 and 1801, a small hut handsome synagogue, a 
poorhouse dating from 1810, and a libraiy belonging to 
the local branch of the society Tot nut van } t Algemeen , 
and among the industrial establishments of the commune 
are timber yards, sad factories, block factories, tanneiies, 
brick-works, gm distilleries, and breweries Hoogeveen 
was founded in’ 1625 by Baron van Eichten, and m the 
following year it was erected into a lordship which lasted 
till 1795. The population of the commune, which was 
7339 in 1840, had nsen to 10,763 m 1874, 

HOOGHLY, or Hfiaif The Hooghly river is the most 
westerly and commercially the most important channel by 
which the Ganges enters the Bay of Bengal It takes its 
distinctive name near the town of Sdntipur, about 120 miles 
from the sea The stream now known as the Hooghly re- 
presents three western deltaic distributaries of the Ganges 
— viz , (1) the Bhagirathf, (2) the Jalangt, and (3) part of 
the Mat&bh&ngA The Bhagirathf and Jalangi unite afc 
Nadiyd, above the point of their junction with the lower 
waters of the Matdbhdngd, which has taken the name of the 
Climni before the point of junction and thrown out new 
distributaries of its own. These three western distributaries 
are known as <f Tha Nadiya Rivers,” and are important, 
not only as great highways for internal traffic, but also as 
the headwaters of the Hooghly Like other deltaic distribu- 
taries, they aie subject to sudden changes m their channels, 
and to constant silting up. The supervising and keeping 
open of the Nadiyd nveis has, therefore, formed one of the 
great tasks of fluvial engineering in Bengal Proceeding 
south from Sdnfcipur, with a twist to the east, the Hooghly 
river divides Murshidabdtl from Hooghly district, until it 
touches the district of the Twenty-Four Pargan&s m 22° 57' 
30" N. lat and 88° 27' 15" E long It then proceeds 
almost due south to Calcutta, next twists to the south-west, 
and finally turns south, entering the Bay of Bengal m 21° 
41' N. lat. and 88° E. long, 

In the 40 miles of its course that are above Calcutta, 
the channels of the Hooghly are under no supervision, 
and the result is that they have silted up and shifted to 
such an extent as to be no longer navigable for sea-going 
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ships Yet it was upon this uppei section that all the 
famous ports of Bengal lay m olden times. From Calcutta 
to the sea (about 80 miles) the aver is a record of engineer- 
ing improvement and success A minute supervision, 
with steady dredging and constant readjustment of buoys, 
now renders it a safe waterway to Calcutta for ships of 
the largest tonnage Much attention has also been paid to 
the port of Calcutta For its tiade, shipping, and adminis- 
tration, see Calcutta 

The tide inns lapidly oil the Hooghly, and pioduces aieraaikable 
example o f the fim lal phenomenon know n as a * * hoi e ” This con- 
sists of the headway e of the advancing tide, hemmed m w here the 
estuaiy nanows suddenly into the mer, and often exceeds 7 feet 
m height It is felt as high up as Calcutta, and frequently sinks 
small boats oi dashes them to pieces on the bank The dilteicnce 
fiom the lowest point of low-watei m the dry season to the highest 
point of high- wat ei m the nuns is lepoited at 20 feet 10 inches 
The greatest mean use of tide, about 16 feet, takes place m Match, 
Apul, oi May, — with a declining lange dm mg the lamy season to 
a mean of 10 feet, and a minimum diu mg freshets of 3 feet 6 
inches The scenery on the banks of the Hooghly \ anes gieatly 
The sea appioach piesents nothing to view 1 mt sandbanks, succeeded 
by mean-looking mud foimntions eoveied with coarse glass As the 
nver nan ows, how evet , the countiy imm or es Trees and i ire fields 
and villages aie common, and at length a section is leached wheie 
the banks aie high, and lined with hamlets bmied undei e^eigieen 
gioves Then come long tieis of slapping, with the stately painted 
mansions of Gaiden Reach on the margin m the foiegiound, the 
foit using from the great plain on the bank higher up, and the 
domes, steeples, and noble public buildings of Calcutta beyond, — 
all gradually unloldmg then beauties m along panorama 

HOOGHLY, a British district m the lieutenant-governor- 
ship of Bengal, lying between 22° 13' 45" and 23° 13' 15" 
N. lat , and between 87° 47' and 88° 33' E long. The area, 
including the magistracy of Howrah, amounted in 1878 
to 1467 square miles It forms the south-eastern portion 
of the Bardwan division, and is hounded N by the district 
of Bardw&n, E by the Hooghly river, separating it from the 
districts of NadiyA and the Twenty-Four Pargands , S by 
the Riipndrdyan, separating it f i cm. Midnapur y and W by 
the same river, separating it from Midnapur, and by 
Bard win disfcncfc. 

The district is flat, with a gradual ascent to the north 
and north-west The scenery along the high-lying bank 
of the Hooghly has a quiet beauty of its own, presenting the 
appearance of a connected series of orchards and gardens, 
interspersed with factories, villages, and temples, The 
principal livers are the Hooghly, the Dfimodai, and the 
Rupn&r&yan. The Ddmodar is the only large liver which 
intersects the district As in other deltaic districts, the 
highest land lies nearest the rivers, and the lowest levels are 
found midway between two streams. Theie axe in con- 
sequence considerable maishes both between the Hooghly 
ancl the Damodar and between the latter river and the 
RupnArayan 

The fiist legular census of the distil ct (1872) showed a population 
of 1,488,556 persons, of whom 722,856 were males and 765,700 
females Of these 813 veie Non* Asiatics, the gi eat majority of 
them Europeans, and 557 were of mixed laces (Eurasians) The 
Hindus number ed 1,186,435 , Mahometans, 299,025 , and the 
Ohustian community, 2583 Seven municipalities contain a popu- 
lation of over 5000 each, viz , Howiah, 97,784 , Hooghly and 
Chrnsuralr given as one town, 34,761 , Seram pur, 24,448 , 
Baidyabati, 13,332 , Bansband, 7861 , Bhadrevwai, 7417 , and 
Eotiang, 6811 Howrah {q v ) is the largest and most important 
town m the district Amongst other places of interest aie — 
Tnbem, a place of gieat sanctity, and the scene of many religious 
gatherings , Pandualr, now a small village, but m ancient times 
the foi tided scat of a Hindu iaj& , Tarakeswai, a village containing 
a large and nchly endowed shrine of great holiness, visited at all 
times of the year by ciowds of pilgrims The total levenue m 
1870-71 was £239,452, and the expenditure £84,989 In 1870 
theie were 16 magisterial and 35 civil ancl letenue comts, with 8 
covenanted English officers The legular police foi ce of Hooglrly 
and Howualr consisted (1871) of 1140 men, maintained at a cost of 
£20,726 Theie was also ml 87 Da municipal force (exclusive of 
Howiah) of 583 men, costmg £4475, and a rural police of 7068 men, 
costing £17,856. The number of Government-aided schools m 
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1S77-7S nas 625. attended by 22,666 pupils The principal educa- 
tional institution in the dislnct is the Hooghly College, attended in 
187-2 hr 3H2 students, on which the expendituie was £5113 

Eite funns the staple ci op of the distnet, occupying about 
tkirteen-siL.tr entlis ot the cultivated aiea, the other cereals are 
barley, wh*at, and Indian corn The otliei crops consist of pease, 
pulses, oil-seed’s, vegetables, jute, hemp, cotton, sugar-cane, indigo, 
nuiibenv, tobacco, and yati Blights occasionally visit Hooghly 
and Howi ah, but they have not affected any crop throughout the 
cntne diitnct An exceptional case was that of the f 4 Bombay 
sugir-cane,” which was totally destroyed by blight m 1860 
Droughts caused by deficiency of rainfall sometimes occur, but not 
to any serious extent Floods are raie The trade of the district 
ib chiefly earned on by means of permanent markets The prm- 
cipil evpoits are— -fine nee, silk, mdigo, jute, cotton cloth, and 
vegetables , the chief imports aie common nee, English piece 
goods, hme, timber, &e The chief manufactures aie silk and 
cotton In 1870 there were 400 miles of road m Hooghly district, 
maintained at a cost of £4000 The East Indian Kailway has its 
principal terminus at Horn ah, and runs through the distiict for 
about 45 miles , there are 10 stations m the distinct Theie are 
six canals m Hooghly district used foi water- carnage, of a total 
length of 33 miles. 

The climate does not differ fiom that of Lower Bengal generally 
The average maximum tempeiatnre i& 92° F., the mmrauim 68° F , 
and the average annual rainfall about 70 inches. The diseases 
of the dinner are fever, cholera, dysentery, &c An epidemic 
malarious f» ver 1ms raged at intervals, and is said to have earned 
off more thin half the population and to have almost depopulated 
certain villages There aie 7 hospitals and dispensaries 

From an historical point of view the district possesses as much 
interest as any m Bengal, oi indeed m India In the eaily penod 
of the Mahometan rule SatgAon was the seat of the governors of 
Lower Bengal aud a mint town It was al&o a place of great com- 
mercial importance In consequence of the silting up of the 
Sai&swftti, the nver on winch SatgAon was situated, the town be- 
came inaccessible to large ships, and the Poituguese moved to 
Hooghly In 1632 the lattei place, having been taken fiom the 
Portuguese by the Mahometans, was made the royal port of Bengal , 
aud all the public offices and lecoids weie withdrawn from Satgaon, 
which rapidly Ml into decav. In 1640 the East India Company 
established a factory at Hooghly This was the first English settle- 
ment m Lower Bengal. In 1655, a dispute having taken place 
between the English factors and the nawab of Bengal, the town 
was bomb tiled and burned to the ground. This was not the fiist 
tune that Hooghly had been the scene of a stiuggle deciding the 
fate of a European power m India In 1629, when held by the 
Portuguese, it was besieged for three months and a half by a large 
Mahometan force sent by the emperor Shah Jahan The place was 
earned by s~oim ; more than IDuO Portuguese were killed, upwards 
of 4000 prisoners taken, and of 300 vessels only 8 escaped But 
Hooghly district possesses historical interest for other European 
nations beside'? England and Poitugal The Dutch established 
themselves at Chmsnrah m the 17th century, and held the place till 
1325, when :t wis ceded to Great Bntam in. exchange for the island 
of Java The Danes settled at Seiampur, where they remained 
till 1825, when all Danish possessions in India were transferied to 
Die East India Company. Chandarnagar became a French settle- 
ment ^ in 1653 The English captured this town twice, but since 
1818 it has remained in the possession of the French. 

Hooghly. tk& administrative headquarters of the above 
district, is a town situated on the right or west bauk of the 
Hooghly, 2T 5L 44" K lat. and 88° 26' 28" E. long. 
Hooghly and Ohmsumh form one municipality, and the 
two towns were treated as one m the enumeration of 
1872. Population, 34,761, viz, 17,114 males aud 17,647 
females; — Hindus, 27,429 ; Mahometans, 6952, Christians, 
328; “others,” b% Hooghly is a station on the East 
Indian Bad way, 25 miles from Calcutta. The principal 
building is a handsome “ imdmMrd” constructed out of 
funds which had accumulated from an endowmeut origin- 
ally left for the purpose by a wealthy ShiA gentleman, 
Muhammad Mohsin The town is said to have been 
founded by the Portuguese in 1537, on the decay of 
Sitgdon, the royal port of Bengal. Upon establishing 
themselves they built a fort at a place called Gholghat 
(close to the present jail), vestiges of which are still visible 
in the bed of the river. This fort gradually grew into the 
town and port of Hooghly. (w. w, h.) 

HOOGSTRATEH, Samuel Dikksz van, was born, it is 
said, in 1627 at the Hague, and died at Dort, October 19, 


1678 This artist, who was first a pupil of his father, 
lived at the Hague and at Dort till about 1640, when on 
the death of Dirk Hoogstraten he changed his residence to 
Amsterdam and entered the school of Bembiandt A 
short time afterwards he started as a master and painter of 
portraits, set out on a round of travels which took him 
(1651) to Vienna, Borne, and London, and finally retired 
to Dort, where he marned m 1656, and held an appoint- 
ment as “ provost of the mint.” Hoogstiaten's woiks are 
scarce , but a sufficient number of them has been preserved 
to show that he strove to imitate different styles at different 
times. In a portrait dated 1645 m the Lichtenstein 
collection at Vienna he imitates Rembrandt , and he con- 
tinues in tins vein as late as 1653, when he produced that 
wondeiful figure of a Jew looking out of a casement, which 
is one of the most characteristic examples of his mannei m 
the Belvedere at Vienna A view of the Vienna Hofbuig, 
dated 1652, in the same gallery displays his skill as a 
painter of architecture, whilst m a piece at the Hague re- 
presenting a Lady Beading a Letter as she crosses a Court- 
yard, or a Lady Consulting a Doctoi, m the Van der Hoop 
Museum at Amsterdam, he imitates De Hooch. One of his 
latest works is a portrait of Mathys van den Eiouck, dated 
1670, in the gallery of Amsteidam The scarcity of 
Hoogstraten’s pictures is probably due to his versatility 
Besides directing a mint, he devoted some time to lifceiaiy 
labours, wrote a book on the theoiy of painting, and 
composed sonnets and a tragedy. We are indebted to 
him for some of the familiar sayings of Rembrandt. He 
was an etcher too, and some of his plates are still pre- 
served His portrait engraved by himself at the age of 
fifty still exists 

HOOK, Theodoke Edwakd (1788-1841), novelist, 
dramatist, and improvisatore, was born in London 2 2d 
September 1788 At Harrow he received but a scant 
education, and although he subsequently matriculated at 
Oxford he never actually resided at the university. Indeed 
he seems to have abandoned all thought of serious study 
about 1802, on the death of his mother, n'ee Madden, 
a lady of slngulai beauty and ability The father, James 
Hook, a composer of some distinction, took great delight 
in exhibiting the extraordinary musical and metrical gifts 
of the stripling, and before many months the precocious 
Theodoie had become “the little pet lion of the green 
room ” At the age of sixteen he scored a dramatic success 
with The Soldier's Return , a comic opera, and this he 
rapidly followed up with a senes of over a dozen sparkling 
ventures, the instant popularity of which w T as hardly 
dependent on the inimitable acting of Liston and Mathews. 
But an overweening love of society withheld Hook from a 
lucrative career as a dramatic author, and for some ten of 
the best years of his life he gave himself up to the pleasures 
of the town, winning a foremost place m the world of 
fashion by his matchless powers of improvisation and 
mimicry, and stai fling the public by the audacity of his 
practical jokes. His unique gift of lmpiomptu minstrelsy 
“mystified” Sheridan, astonished Coleridge, and eventually 
charmed the Prince Regent into a declaration that “some- 
thing must be done for Hook.” The prince was as good as 
his word, and the victim of social success was appointed 
accountant-general and treasurer of the Mauntius with a 
salary of £2000 a year. Eor five delightful years Hook 
was the life and soul of the island, but m 1817, a serious 
deficiency having been discovered m the treasury accounts, 
he was arrested and brought to England on a criminal 
charge. It transpired that a sum of about £12,000 had 
been abstracted by a deputy official, and for this amount 
Hook was held responsible 

During the tardy scrutiny of the audit board he lived 
obscurely and maintained himself by writing for magazines 
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and newspapers In 1820 lie launched tie John Bull , the 
champion of high Toryism and the virulent detractor of 
Queen Caroline, Witty, incisive criticism and pitiless 
invective secured a large circulation for the newspaper, 
and from this source alone Hook derived, for the first year 
at least, an income of <£2000 In the midst of his labours, 
however, he was arrested for the second time on account 
of his debt to the state, which he made no effort to defray 
Confined for eight months m a spongmg-house, he issued 
thence the first senes of his lively Sayings and Doings (3d 
series, 1828). On his liberation he continued to work with 
his peu mdefatigably, pouriDg forth m the remaining 
twenty-three years of his life no fewer than thirty-eight 
volumes, besides numberless articles, squibs, and sketches 
His novels aie not works of enduring interest, but they are 
saved from mediocrity by frequent passages of racy narra- 
tive and vivid portraiture. The best are Maxwell (1830), 
Love and Bride (1833), the autobiographic Gilbert Gurney 
(1835), Jack Brag (1837), Gw my Mamed (1839), and 
Peregrine Bunce (1841) Incessant work had alieady 
begun to tell on his health, when Hook returned to his 
old social habits, and a prolonged attempt to combine 
industry and dissipation resulted m the sad confession that 
he was (t done up m purse, in mind, and m body too at 
last 33 He died 24th August 1841 His writings m great 
part are of a purely ephemeral character, the less transient, 
touched though they be with a sparkling fancy, have long 
since passed out of favour , while the gieatest triumphs of 
the improvisatore may be said to have been writ in wine 
Putting aside, liowevei, his chum to literary greatness, 
Hook will be lemembered as one of the most brilliant, 
genial, and original figures of Georgian times 

See Lockhart's Bioqi aphtc Sketch (1852), and the Rev RED 
Raikaiffs Life and Remains (3d ed , 1877) 

HOOK, Walter Farquhar (1798-1875), son of the 
Eev Dr James Hook, dean of Worcester, and nephew of 
the witty Theodore, was bom m London, 13th March 1798 
Educated at Tiverton and Winchester, he giaduated at 
Oxford (Christ Church) in 1821, and after holding an 
incumbency m Coventry, 1829-37, and m Leeds, 1837-59, 
was nominated dean of Chichester by Lord Derby, He 
had received the degree of D D m 1837. His friendship 
towards the Tractanans exposed him to considerable per- 
secution, but his simple manly character and zealous 
devotion to parochial work gamed him the support of 
widely divergent classes Throughout hfe he held steadily 
by sober lngh-church principles, and the earnest, elevated 
tone of his mind is exemplified in snch sermons as “Hear 
the Church * ” which was preached before the court m 
1837, and subsequently passed through many large edi- 
tions, The vigorous practical turn of his Christianity is 
attested by the erection m the parish of Leeds, during his 
incumbency, of 21 new cliui ches, 32 paisonages, and over 
60 schools, m addition to the rebuilding of the parish 
church at a cost of £28,000 His literary works, which 
are numerous, attain the limit of their design m advancing 
some incidental plea or in contributing to the student’s re- 
souices. The principal are An Ecclesiastical Biography , 
containing the Lives of Ancient Fathers and Modem Divines 
(8 vols , 1845-52), A Church Dictionary (Sfcli ed , 1859), 
The Means of Rend® %ng more Effectual the Education of the 
People (10th ed, 1851), The Gross of Chnst (1873), The 
Church and its Ordinances (sermons, 4 vols, 1876), and 
Lives of the Archbishops of Canterbury (12 vols , 1860-76). 
He died 20th October 1875 A memorial church has been 
erected m his honour at Leeds, it is a 13th century 
Gothic structure, designed by Sir G G. Scott (cost 
£25,000), and was consecrated 29th January 1880 

See £?/e and Letters of Dean Booh by his son-in-law, W R *W 
Stephens (2 vols , 1878), and Fansh Sermons (1879) 
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HOOKE, Robert (1635-1703), an original and ingeni- 
ous experimental philosopher, was bom at Freshwater, in 
the Isle of Wight, July IS, 1635 His father, who was 
minister of the parish, destined him for the church, but 
his constitutional ill-health precluded study, and thiew him 
instead on the resources affoided by his precocious mechani- 
cal genius From the workshop of Su Peter Lely, vhere 
he was placed after his father’s death m 1648, he was 
transferred to the house of Dr Bmby, master of West- 
minster School, and theie his education progressed with 
surprising rapidity both in its classical and mathematical 
branches In 1653 he entered Chnst Chinch, Oxfuut, as 
servitor, and ten yeaib later he took his M A degree by 
special recommendation of Loid Claiuidon, then chancellor 
of the university After 1655 he was employed and 
patronized by the Hon Robert Boyle, vho turned his skill 
to account in the construction of his eelebiatecl ait-pump 
Hooke’s inventive faculty exeicised itself, between 1657 
and 1659, iu devising thirty different methods of flying, 
and more profitably m regulating the movement of watches 
by the application of the balance spring In 1675 a lively 
controversy aiose between him and Huygens respecting 
their rival claims to this ingenious invention The truth 
seems to be that the original idea belonged to Hooke, but 
that the coiled form of the spring, on which its piaetical 
utility depends, was due to Huygens, On the 3 2th of 
November 1662 Hooke was appointed cuiator of experi- 
ments to the Royal Society, and filled the office with exfcra- 
ordmaiy diligence and skill during the lemamder of his 
life In 1664 Sir John Cutler instituted for his benefit a 
mechanical lectureship of £50 a year, and m the following 
yeai he was nominated professor of geometty m Giesliam 
College, where he subsequently resided Aftei the great 
fire of 1666 he constructed a model for the rebuilding of 
the city, which was highly approved, although the design 
of Wren was preferred During the progress of the works, 
however, Hooke acted as survey oi, and accumulated in that 
luciative employment a sum of several thousand pounds, 
discovered after his death m an old iron chest, which had 
evidently lain unopened for above thirty yeais He fulfilled 
the duties of secretary to the Royal Society during five 
yeats after the death of Oldenburg m 1677, publishing m 
1681-82 the papeis read before that body under the title 
oi Philosophical Collections . A protiacted controversy with 
Hevelius, in which Hooke urged the advantages of tele- 
scopic over plain sights, brought him little but discredit 
His reasons were good , but his offensive style of argument 
rendered them unpalatable and himself unpopulai Many 
circumstances concurred to embitter the latter years of his 
life The death, in 1687, of his niece, Mrs Grace Hooke, 
who had lived with him for many years, caused him deep 
affliction , a law suit with Sir John Cutler about his salary 
(decided, however, in his favoui in 1696) occasioned him 
prolonged anxiety, and the repeated anticipation of Ins 
discoveries inspired him with a moibid jealousy Maiks 
of public respect were not indeed wanting to him A 
degree of M D. was conferred on him at Doctors’ Commons, 
December 7, 1691, and the Royal Society made him, m 
1696, a grant to enable him to complete his philosophical 
inventions. While engaged on tins task he died, worn out 
with disease and toil, March 3, 1703, and was buried in 
St Helen’s Church, Bishopsgate Stieet. 

In personal appearance Hooke made but a Sony show. 
His figure was crooked, his limbs shrunken , his Iran hung 
in dishevelled locks over his haggard countenance, His 
temper was nntable, Lls habits penurious and sohtaiy. 
He was, however, blameless m morals, and reverent m 
religion. His scientific performances would probably have 
been more striking if they had been less varied. He origin- 
ated much, but peifected little His optical mve^tiga- 
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lions led him to adopt in an imperfect form the undulatory 
theory of light, to anticipate the doctrine of interference, 
and to observe, independently of though subsequently to 
Grimaldi, the phenomenon of diffraction He was the first 
to state clearly that the motions of the heavenly bodies must 
be regarded as a mechanical problem, and he approached 
in a remarkable manner the discovery of universal gravita- 
tion. He suggested a method of meteorological forecasting 
and a system of telescopic signalling, anticipated Chladm’s 
experiment of strewing a vibrating bell with Hour, investi- 
gated the nature of sounds and the function of the air m 
respiration and combustion, and originated the idea of using 
the pendulum as a measure of gravity 
His pnneipal wilting* are 21 1 a ojntplua, 1664 , Lcctwnes Guile / i- 
aim, 16/4-79 , and Posthumous Works, containing a sketch of his 
“Philosophical Algebra/’ published hy ‘Waller m 1705 

HOOKER, Jcmeph (1814-1879), American general, wa3 
bom in Old Hadley, M issaclmsefcts, November 13, 1814. 
He was educated at the Military Academy at West Point, 
1833-37, and immediately commissioned second lieutenant 
in the 1st Artillery. In the war with Mexico (1846-48) 
he served as aide-de-camp and assistant adjutant-general, 
and was breveted captain, major, and lieutenant-colonel, 
and commissioned captain, for meritonous services m the 
engagements at Monterey, National Bridge, andChapultepec 
He was transferied with his regiment to California in 
1849. In 1853 he resigned hu commission and bought a 
large farm near Sonoma, v Inch he managed successfully 
till 1858, when he was made superintendent of military 
roads in Oregon. Upon the opening of hostilities in the 
civil war of 1861-65, he sacrificed his fine estate and 
offered his sword to the Federal Government. He was 
commissioned brigadier-general of volunteers. May 17, 
1861, and major-general May 5, 1863. At Williamsburg, 
May 5th, he attacked a strong Confederate position, 
and for nine hours maintained the fight, inflicting and 
sustaining heavy loss, and whining the title of “ Fighting 
Joe/* He was engaged at Fair Oaks, June 1st, and at 
Malvern Hill, July 1st, and did signal service at Charles 
City Cross Roads, June 29th, when his division aided m 
holding a vital position on the flank of the Union Army, 
in its noted “change of base/’ In the campaign of 
Hbrthera Virginia, under General Pope, August 27 to 
September 1, 1862, he led his division in the actions 
at Bristoe Station, Manassas, and Chantilly. In the 
Maryland campaign, September 6-17 (under Geneial 
MUleikn), he commanded the first corps, and gallantly 
carried the north pass of South Mount, opening the way 
for the advance of the army. He opened the battle of 
Anfcietam on the 14th, and on the following morning was 
pitted against “ Stonewall * Jackson, at the noted £f corn- 
field,” where he used his artillery with terrible effect, but 
received a painful wound, and was borne from the field 
He was commissioned brigadier-general m the United States 
army September 20, 1862, and in the disastrous battle of 
Fredericksburg, under Burnside, he commanded the centre 
grand division (3d and 5th corps). He commanded the 
army of the Potomac January 26th to June 28th, 1863, 
and* having by a fine strategic movement thrown his army 
across a turbulent stream in face of the foe, fought a severe 
battle at Chancellorsvxlle, where he was seriously injured , 
and, his army being thrown into an unfavourable position 
by the unexpected giving way of his right wing, he decided 
to retire. He was relieved at his own request, on the 28th 
of June, with the thanks of Congress “for skill, energy, 
and endurance ” in the beginning of the Gettysburg cam- 
paigm He commanded the 20th corps (11th and 12th 
corps consolidated) in tire Atlanta campaign, winning 
special distinction in the night battle of Wauhatchie, and at 
Hookout Mountain, " the battle above the clouds ” For a 
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hundred days, and until the capture of Atlanta, the noise 
of battle scarcely ceased, his corps doing signal service 
at Mill Creek, Resaca, New Hope Church, Pme Mount, 
Peach Tree Cieek, and the siege of Atlanta He was com- 
missioned brevet-maj or -geneial m the United States aimy, 
March 13, 1865, and letirecl fiom active seivice at his 
own request, October 15, 1868 The last years of his life 
weie passed m the neighbourhood of New York. He died 
at Garden City, Long Island, October 31, 1879 

HOOKER, Richard (1553-1600), author of the Laws 
of Ecclesiastical Polity , was born at Heavitree, near the 
city of Exetei, about the end of 1553 or beginning of 1554. 
At school, not only his facility m mastering his tasks, but 
Ilis intellectual inquisitiveness and his fine moial qualities, 
attracted the special notice of his teachei, who stiongly 
recommended his paients to educate him for the church. 
Though well connected, they were, however, somewhat 
straitened in. their woildly cucumstances, and Ilookei 
was indebted for admission to the university to Ins uncle, 
John Hooker, chamberlain of Exeter, and in his day a 
man of some literal y lepute, who, besides giving him 
an annual pension, induced Bishop Jewel to become Ins 
patron and to bestow on him a clerks place m Coi pus 
College, Oxford To this Hooker was admitted m 1567. 
Bishop Jewel died in September 1571, but Di Cole, pi evi- 
dent of the college, from the strong interest he felt in the 
young man, on account at once of his charactei and his 
abilities, spontaneously offered to take the bishop's place 
as his patron , and shortly afterwaids Hooker, by Ins own 
Inborn s as a tutor, became independent of gratuitous aid. 
Two of Ins pupils, and these his favourite ones, were Edwm 
Sandye, afterwaids author of Europe® Speculum , and George 
Cranmer, grand-nephew of the archbishop Hooker’s 
lepntation as a tutor soon became very high, for he had 
employed his five years at the umveisity to such good 
purpose as not only to have acquired great pioficiency m 
the learned languages, but to have joined to this a wide 
and varied culture which had delivered him from the 
bondage of learned pedantiy, m addition bo which he is 
said to have possessed a remarkable talent for communicat- 
ing knowledge m a clear and interesting manner, and to 
have exercised a special influence over his pupils' intellec- 
tual anrl moial tendencies. In December 1573 he was elected 
to a foundation m his college, m July 1577 he proceeded 
M A., and m Septembei of the same year he was admitted a 
fellow. In 1579 he was appointed by the chancellor of 
tbe university to read the public Hebiew lectuie, a duty 
which he continued to discharge till he left Oxfoid Not 
long after his admission into holy orders, about 1581, lie 
was appointed to preach at St Paul’s Cioss , and, accoirlmg 
to Walton, he was so kindly entertained by Mrs Church- 
man, wRo kept the Shunannte’s house wheie the pieacliers 
were boarded, that he permitted lier to choose him a wife, 
“promising upon a fair summons to return to London and 
accept of her choiee ” The lady selected by her was “ her 
daughter Joan,” who, says the same authority, “found him 
neither beauty nor portion , and for her conditions they 
were too like that wife’s which is by Solomon compared to 
a dripping house ” It is probable that Walton has exag- 
gerated the simplicity and passiveness of Hooker m the 
matter, but though, as Keble observes with justice, his 
writings betray uncommon shrewdness and quickness of 
observation, as well as a vein of keenest humour, it would 
appear that either gratitude or some other impulse had on 
this occasion led his judgment astray After his marriage 
he was about the end of 1584 presented to the living of 
Drayton Beauchamp in Buckinghamshire. In the follow- 
ing year he received a visit from Ins two pupils Edwin 
Sandy s and George Oranmei, who found him with the 
Odes of Horace in his hand, tending the sheep while the 
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servant was at dinner, after which, when they on the return 
of the servant accompanied him to his house, “Bichard 
was called to rock the cradle ?5 Finding him so engrossed 
by worldly and domestic cares, “ they stayed but till the 
next morning,” and, greatly gneved at his narrow circum- 
stances and unhappy domestic condition “left him to the 
company of his wife Joan ’ 

The visit had, howevei, results of the highest moment, 
not only ill regard to the careei of Hooker, but m regard 
to English literature and English philosophical thought 
Sandys pievailed on his father, the aichbishop of York, to 
recommend Hooker foi presentation to the mastership of 
the Temple, and Hooker, though his “wish was rather to 
gam a bettei country living,” having agreed after some 
hesitation to become a candidate, the patent conferring 
upon him the mastership was granted 17th March 1585 
The rival candidate was Walter Travers, a Presbyterian 
and evening lecturer m the same church. Being continued 
m the lectureship after the appointment of Hooker, 
Travers was m the habit of attempting a refutation m 
the evening of what Hooker had spoken m the morning, 
Hookei again replying on the following Sunday ; so it was 
said “ the forenoon sermon spake Canterbury, the afternoon 
Geneva ’ On account of the keen feeling displayed by the 
partisans of both, Archbishop Whitgift deemed it prudent 
to prohibit the preaching of Travers, whereupon he pre- 
sented a petition to the council to have the prohibition 
recalled, Hooker published an Amwci to the Petition of Mr 
Ti avei $ } and also printed several sermons beating on special 
points of the controversy , but, feeling strongly the unsatis- 
factory nature of such an isolated and fragmentary discus- 
sion of separate points, he resolved to compose an elaborate 
and exhaustive treatise, exhibiting the fundamental prin- 
ciples by which the question m dispute must be decided 
It is piobihle that the woik was begun in the latter half of 
1586, and he had made considerable progress with it before, 
with a view to its completion, he petitioned Whitgift to be 
removed to a country parsonage, m order that, as he said, 
“I may keep myself in peace and privacy, and behold God's 
blessing spring out of my mother earth, and eat my own 
bread without oppositions ” His desire was granted m 
1591 by a presentation to the rectory of Boscombe near 
Salisbury Theie he completed the volume containing the 
first four of the proposed Eight Bools of the Laws of 
Ecclesiastical Polity It was entered at Stationers' Hall, 
9fch March 1592, but was not published till 1593 or 1594 
In July 1595 he was promoted by the crown to the rectory 
of Bishopsbourne near Canterbury, where he lived to see the 
completion of the fifth book m 1597. In the passage from 
London to Gravesend some time m 1600 he caught a severe 
cold from which he never recovered, but, notwithstanding 
great weakness and constant suffering, he “ was solicitous m 
his study,” his one desire being “to live to finish the three 
remaining books of Polity ” His death took place about 
November of the same year A volume piofessmg to con- 
tain the sixth and eighth books of the Polity was published 
at London m 1648, but the bulk of the sixth bcok, as has 
been shown by Keble, is an entire deviation from the sub- 
ject on which Hooker proposed to treat, and doubtless the 
genuine copy, known to have been completed, has been 
lost. The seventh book, which was published in a new 
edition of the work by Gauden m 1662, and the eighth 
book, may be regarded as in substance the composition of 
Hooker j but, as, m addition to wanting lus final revision, 
they have been very unskilfully edited, if they have not 
been manipulated for theological purposes, then statements 
m regard to doubtful matters must be received with due 
reserve, and no reliance can be placed on their testimony 
where their meaning contradicts that of other portions 
of the Polity . 
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The conception of Hooker m his later years which we 
form from the vaiious accessible sources is that of a person 
of low stature and not immediately impressive appearance, 
much bent by the influence of sedentary and meditative 
habits, of quiet and retiring manners, and discoloured in 
complexion and worn and marked in feature fiom the hard 
mental toil which he had expended on his great work 
There seems, however, exaggeration m Walton's statement 
as to the meanness of his dress, and Walton certainly 
misreads his character when lie portrays him as a kind of 
ascetic mystic Though he was unwoildly and simple in 
lus desires, and engrossed m the purpose to which he had 
devoted^his life, — the “completion of the Polity — lus 
wutings indicate that he possessed a cheerful and healthy 
disposition, and that lie was capable of discoveung enjoy- 
ment m everyday pleasures, and of appreciating human life 
and character m a v, ide variety of aspects He seems to have 
had a special delight m outlaid nature — as he expressed it, 
he loved “to see God’s blessing spring out of lus mother 
eaith,” and lie spent much of his spare time m visiting 
his parishioners, his deference towards them, if excessive, 
being yet mingled with a grave dignity which ren- 
dered unwarrantable liberties impossible As a preacher, 
though singular ly devoid of the qualities which win the 
applause of the multitude, he always excited the interest 
of the more intelligent, the bieadth and finely balanced 
wisdom of his thoughts and the fascination of his composi- 
tion greatly modifying the impression produced by his 
weak voice and ineffective manner Partly, doubtless, on 
account of his di insight eduess, he never removed his eye 
from lus manuscript, and, according to Fuller, “he maybe 
said to have made good music with his fiddle and stick 
alone, having neither pronunciation noi gesture to grace 
his mattei ” 

To accede without explanation to the claim put faith foi the 
Ecclesiastical Polity of Hookei, that it marks an epoch in English 
piose hteiature and English thought, would both he to do some 
injustice to wnteis pievious to him, and, if not to ovei estimate his 
influence, to misinterpret its chaiaetei By no means can his ex- 
cursions m English piose he regarded as chiefly those of a pioneer , 
and not only is his intellectual position inferior to that of Shake- 
speaie, Spenser, and Bacon , 1 who alone can he piopeily reckoned 
ns the maatei spmts of the age, hut in leality what effect lie may 
have had upon the thought of his tontemporaiies was soon dis- 
regarded and swept out of sight m the hand-to-hand struggle with 
Puutamsm, and his influence, so far from being immediate anti 
confined to one particular eia, has since the reaction against Puri- 
tanism been slowly and imperceptibly permeating and eolonnng 
English thought dovm to the piesent time His voik is, however, 
the earliest m English prose with enough of the pieserving salt of 
excellence to adapt it to the mental palate of modern leaders 
Attempts moie elaborate than those of the old chroniclers had been 
made two centuries previously to employ English prose both for 
narrative and for discussion , and, a few years before him, Roger 
Ascham, Bn Thomas Moie, Latimer, Sn Philip Sidney, the com- 
pilers of the prayer book, and various tianslatois of the Bible had 
m widely different departments of liter atm e brought to light many 
samples "of the lich wealth of expression that was latent m the 
language, but Hooker’s is the first independent work m English 
piose of notable power and genius, and the vigour and grasp of its 
thought aie not more lemaikalde than the felicity of its literary 
style Its more usual and obvious excellences are clearness of 
expression, notwithstanding occasionally complicated methods , 
great aptness and conciseness in the formation of individual clauses, 
and such a fine sense of piopmtion and rhythm m then arrange- 
ment .as almost conceals the difficulties of syntax hy winch he was 
hampered, finished simplicity, notwithstanding a stateliness too 
uniform and nnbiokcn , a nice discrimination m the choice of words 
and phrases, so as both to poika> the exact shade of his meaning, 
and to expiess each of his thoughts with that degree of emphasis 
appropriate to its place in his composition In legal d to qualities 
moie relating to the matter than tire manner we may note the 
subtle and partly hidden humour , the strong enthusiasm under- 
lying that seemingly calm and passionless exposition of principles 


1 If Bacon was the author of The Christian Paradoxes, his philoso- 
phical standpoint m reference to religion was not only less advanced 
than that of Hooker, but m a sense directly opposed to it 
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which continually led him away Rom the nunntuB of te^poraiy 
disputes, and lias earned for him the somewhat misleading epithet 
of “judicious” , the solidity of learning, not ostentatiously dis- 
played, but indicated m the chaiacter and variety of bis ulusti ac- 
tions and bis comprehensive mastery of all that relates to his 
sublet 1 . the breadth of Ins conceptions, and the sweep and ease of 
his movements m the highest regions of thought , the fine poetical 
descriptions occasionally introduced, m which his eloquence attains 
a <rra\e rich, and massive haimony that compares not untavoui- 
ably with the finest prose of Milton His manner is, of comae, 
defective in the flexibility and variety chaiactenstic of the best 
models of English prose liteiatuie aftei the language had been 
enriched and peifected by long use, and Ins sentences, constructed 
too imuh according to Latin usages, are often tautological and too 
pi oh at ted into long concatenations of clauses, but if, when 
regarded superficially, his style presents m some respects a stiff 
and antiquated aspect, it yet possesses an original and innate chaim 
that lias retained its fieshness after the lapse of nearly tlnee 
centuries 

The direct mteiest m the Ecclesiastical Polity is now philosophi- 
cal and political rather than theological, for what theological im- 
portance it possesaed was lather m legard to the spmt and method 
in which theology should be discussed than m regai d to the decision 
of strictly theological points Hooker bases his reasoning on prin- 
ciple^ which he disco vexed m Augustine and Thomas Aquinas, hut 
the intellectual atmosphere of his age was different from that which 
surrounded them , he was acted upon by new and more various im- 
pulses enabling him, to imbibe moie thoi oughlj the spirit of Gieek 
thought which was the source of their inspiration, and thus to reach 
a higher and freer region than scholasticism, and m a sense to 
inaugurate modern philosophy m England It may be admitted 
that bis principles aie only partially and in some degree capriciously 
wrought out, — that if he is not under the dominion of intellectual 
tendencies leading to opposite results there are occasional blanks 
and gaps m Ins argument where he seems sometimes to be groping 
after a meaning which he cannot fully grasp , but he is often 
charged with obscunty simply because readers of various theological 
schools, beholding in his principles what seem the outline and justi- 
fication of their own ideas, are disappointed when they find that 
these outlines instead of acquiring as they narrowly examine them 
the full and definite form of their anticipations, widen out into a 
region beyond their notions and sympathies, and therefore fiom then 
point of \ tew enveloped in mist and shade It is the exposition of 
philosophical principles in the first and second books of the Polity , 
and not the application of these pi maples m the remaining books 
that gLves the work its standard place in English liteiatuie It was 
intended to be an answer to the attacks of the Presbyterians on the 
Episcopalian polity and customs, but no attempt is made dnectly 
to oust Fresh} temnism flora the place it then held m the Church 
of England. The w oik must rather be legarded as a remonstrance 
against the nariow ground chosen by the Pie&byterians for their basis 
of attack, Hooker’s exact position being that “a necessity of polity 
and regiment may be held in all churches without holding any 
form to be necessary.” The general purpose of his masoning is to 
vindicate Episcopacy from objections that had been urged against 
it, but he attains a result which has othei and wider consequences 
than this The fundamental principle on which he bases his 
reasoning is the unity and all-embracmg character of law — law 
“ whose scat ,' 3 he beautifully says, “is the bosom of God, w r hose 
voice Hie harmony of the world '* Law — as operative m natuie, as 
regulating each man's individual character and actions, as seen in 
the formations of societies and governments — is equally a manifes- 
tation and development of the divine order according to which God 
Himself acts, is the expression m various forms of the divine reason, 
He makes a distinction between natural and positive law's, the one 
being eternal and immutable, the other varying accoi drag to ex- 
ternal necessity and expediency, and lie includes all the forms of 
government under laws that are positive and therefore alterable ac- 
cording to circumstances Their application is to be determined by 
reason, reason enlightened and strengthened by every variety of know- 
ledge, discipline, and experience The leading feature m his system 
is tiie high place assigned to reason, for, though affirming that certain 
truths necessary to salvation could he made known only by special 
dmno revelation, he yet elevates reason into the criterion by which 
these truths are to be judged, and the standard to deteimme what 
in revelation is temporal and what eternal, “ It is not the word of 
God Itself/* he says, “which doth or possibly can assure us that 
we do well to think it His word.” At the same time he saves him- 
self from the dangers of abstract and rash theommgby a deep and 
absolute regard for facts, the diligent and accurate study of which 
he makes of the first importance to the proper use of reason “ The 
general and perpetual voice of men is/* he says, “as the sentence 
of God Himself, For that which all men have at all times learned, 
nature herself must needs have taught , and, God being the author 
of nature, her voice is but His instrument/* Applying his principles 
to man individually, the foundation of morality is, accoidrag to 
Hooker, immutable, and rests “ on that law which God from the be- 


finmn" hath set Himself to do all things hy , this laiv is to he dis- 
covered by reason , and the pel fection vhich reason teaches us to 
stave aftei is stated, with characteristic bieadth of conception and 
repaid to the facts of human natme, to be ‘ f a tuple perfection fust 
a sensual, consisting m those things which veiy life itself lequneth, 
either as neeessaiy supplements, 01 as beauties or ornaments theie- 
of , then an intellectual, consisting m those things which none 
underneath man is eithei capable ot 01 acquainted with , lastly a 
spiritual or divine, consisting m those things ^hereunto we tend by 
supernatural means beie, but cannot heie attain unto them Ap- 
plying his principles to man as a member of a community, ire 
assigns practically the same oiigm and sanctions to ecclesiastical 
as to civil government His theoiy of government forms the basis 
of the Tieatise Oil Civil Government by Locke, although Locke de- 
veloped the theoiy m a way that Hookei would not have sanctioned 
The' foice and justification of government Hookei derives from 
public approbation, either given directly by the paities immediately 
concerned, 01 induce tly through inheritance from then ancestors 
“ Sith men/’ he says, “naturally have no full and peifect power to 
command whole politic multitudes of men, tlieiefoie utterly with- 
out out consent we could in such soit be at no mail s commandment 
living And to be commanded w y e do consent, when that society 
wheieof we aie part hath at any time befoie consented, without 
revoking the same aftei, by the like universal agieemeut * His 
theory as he stated it is in vanous of its aspects and applications 
liable to objection, but taken as a whole it is the fil&t philosophical 
statement of the piineiples which, though disiegaulcd in the 
succeeding age, have since legulated political piogiess in England, 
and gradually modified its constitution into its pie&cnt form One 
of the coiollaiies of Ins principles, his theoiy of the 1 elation of 
church and state, accoidmg to winch, with the qualifications im- 
plied in his theoiy of government, he asscits the loyal supremacy 
m matters of leligion, and identifies the chinch and commonwealth 
as but diffeient aspects of the same government, has not met with 
such general approval, but pi act really it is the theoiy of the ablest 
defendeis of state chuiches at the present time. 

A life of Hooker by Di Gauden was published in his edition of Hooker’s \ioihi, 
London, 1662 To coueet the eums in this life Walton wiote another, ■which 
■ftas published in the 2d ediuon of Hookei srvoiks in 1066 The stand Aid modem 
edition of Hookers ivoiks is that by Keble, which fhsfc appealed In 1836, and 
has smee been &e\ eial times lepunted 'I he first book of the Lints of Lcclesictstual 
Polity lias been edited for the • Clarendon Pi ess Senes,’ by It W Church, M A 
(1868) < T r 11 > 

HOOKER, Sir William Jackson (1785-1865), a dis- 
tinguished English botanist, was born at Norwich, July 
6, 1785. His father, Joseph Hooker of Exeter, a mem- 
ber of the same family as the celebrated Richard Hooker, 
devoted much of his time to the study of German litera- 
ture and the cultivation of curious plants. The son was 
educated at the high school of Norwich, on leaving winch 
Ins independent means enabled him to travel and to 
take up as a recreation the study of natural history, 
especially ornithology and entomology He subsequently 
confined las attention to botany, on the recommendation 
of Su James E. Smith, whom he had consulted respect- 
ing a raie moss picked up m a l amble His first 
botanical expedition was made in Iceland, m the summer of 
1809, at the suggestion of Sir Joseph Banks , but the 
natural history specimens which he collected, with his notes 
and drawings, were lo&t on the homeward voyage through 
the burning of the ship, and the young botanist himself 
had a narrow escape with his life. A good memory, how- 
ever, aided him to publish an account of the island, and of 
its inhabitants and flora ( Tour m Iceland , 1809), pnvafcely 
circulated in 1811, and reprinted m 1813. In 1810-11 
he made extensive preparations, and sacrifices which proved 
financially senous, with a view to accompany Sir R Biown- 
ugg to Ceylon to explore that teeming though then almost 
unknown island , but the disturbances cieated by the king 
of Candy led to the abandonment of the projected expedi- 
tion Hooker immediately fixed his attention, however, on 
the foimation of an herbarium which was destined to 
become the finest in Europe; and in 1814 he spent nine 
months in botanizing excursions in France, Switzerland, 
and Northern Italy, during which he became acquainted 
with many of the leading Continental botanists. The 
following year he married the eldest daughter of Mr 
Dawson Turner, F.R.S., a lady who, during forty yeais, 
shared in the labours of liis study. Settling at Holes- 
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worth, Suffolk, he continued to increase his heibarium, 
which became the resort and admiration of Bntisk and 
Continental botanists In 1816 appeared the British 
Junger manmce, his first scientific work, which is even 
now a model of microscopic dissection and of accurate 
description and fignrmg This was succeeded by a new 
edition of Curtis’s Flora Londmensis , for which he wrote 
the descriptions (1817-28), by a descnptLon of the Plants 
C ryptogarmae of A de Humboldt and A Bonpland, by 
the Muscologia Bntaimica , a very complete account of 
the mosses of Great Britain and Ireland, piepared m 
conjunction with Dr T Taylor (1818) , and by his Musci 
Exotici , 2 vols (1818-20), devoted to new foieign mosses 
and othei cryptogamic plants In 1820 he accepted the 
regius professorship of botany m Glasgow umversity, and 
entered upon a new career of activity, in which he soon 
became populai as a lectuter, his style being both clear 
and ready The following year he brought out the Flora 
Scohut, m which the natural method of arrangement of 
Bufcish plants was given with the artificial During the 
twenty yeais he remained at Glasgow he prepared and 
took part m many works, the more impoitant being the 
following — 

The Botanical Illush ahons , Exotic Floia, indicating such of the 
specimens as aie desemng cultivation, 3 vols 1822-27 , Account 
of Sabines At die Plants, 1824 , Catalogue of Plants m the Glasgow 
Botanic Garden, 1825, the Botany of Parry's Third Voyage, 
1826 , The, Botanical Magazine, 1827-65, 38 vols ; leones 
Fdicum, m concert with Dr B, K Gieville, 1829-31, 2 vols , 
British Floy a, of which several editions appealed, undeitaken with 
Di G A W Arnott, 1830, &c , Butish Flout Cryptogamia{ Fungi), 
1833 , Characters of Genera font the British Flout, 1880 , Flo 1 ) a 
Boi eah- America la, 1840, 2 vols, being the botany of Butish 
Noith Amenca collected m Sn J FiankUn’s voyage , The Journal 
of Botany, 1830-42, 4 vols , Companion to the Botanical Magazine, 
1835-36, 2 vols , leones Plantar urn, 1837-54, 10 vols , the 
Botany of B cache fs Voyage to the Pacific and Belli mg's Straits (with 
Dr Arnott, 1841), the Geneia Filicum, 1842, from the original 
coloured diawmgb of F Bauei, with additions and descriptive 
letteipie&s , The London Journal of Botany, 1842-48, 7 vols , 
Motes on the Botany of the Antarctic Voyage of the Erebus and 
Terror, 1843, Species Filicum, 1846-64, 5 vols, tlie standard 
work on tins subject, A Century of Orchulece, 1846 , Journal 
of Botany and Kew Garden Miscellany, 1849-57, 9 vols In 
1849 he edited th z Niger Flora of Vogel, and the llhododcndr ons 
of Silhim, Victoi in Regia, 1851 , Miiseum of Economic Botany at 
Kew, 1S55, Fihces Ezotia, 1857-59, The British Ferns, 1861-62, 
A Century of Ferns , 1854, A Secorid Century of Ferns, 1860-61 
The estimation, m winch he held his pation the duke of Bedfoid 
is shown m the Letter on his giace’s death punted in 1840, calling 
attention to the sei vices rendeied by lnm to botany and horticultuie 

It was inanity byHookei’s exertions that botanists were 
appointed to the Government expeditions* While his works 
were in progress his herbarium received large and valuable 
additions from all parts of the globe, and his position as a 
botanist was thus vastly impioved He received the honoui 
of knighthood from William IY in 1836 m consideration 
of Ins meritorious researches m scientific botany ^ and a 
few years later, m 1841, he was appointed director of 
the Royal Botanical Gardens of Kew, on the resignation 
of Mr Alton The attainment of this post had long been 
the object of Ins life The gardens flourished under his 
administration , the Government had confidence m him , 
and his numerous friends and correspondents took pride in 
contributing to the scientific needs of his herbarium* From 
small beginnings the gardens expanded under his direction 
to 75 acres, with an arboretum of 270 acres , and three 
museums, enriched with many thousand examples of vege- 
table products, have been added, forming together, with 
the magnificent palm-house and conservatories, the most 
delightful and beautiful resort that the inhabitants of 
London possess , while his extensive library of reference 
and admirably arranged herbanum, the greater part of 
which was ptesented by Sir William to the country, form 
a constant attraction to the botanist. He was engaged on 
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the Synopsis Filicum with J G. Bakei when an epidemic 
at Kew brought his valuable life to a close He died 
August 12, 1865, m the eighty-first yeai of his age 

HOOLE, John (1727-1803), translator and dramatist, 
was born at Moorbelds, London, m December 1727 At 
the age of seventeen lie became a clerk m the accountants' 
department of the East India House His leisure hours he 
devoted to the study of Latin and especially Italian, after 
obtaining a mastery of which lie commenced writing trans- 
lations of the chief woLks of tl c Italian poets He pub- 
lished the Jerusalem Delivered of Tasso m 1763, the 
Orlando Funoso of Alios to m 1773-17S3, the Dramas of 
Metastasio m 1767, and Rmaldo , an early woik of Tasso, 
m 1792 He also wiote the following dramas — Cyrus 
(176S), Tiniaathes (1770), and Cleonia (1775), none of 
winch achieved success The verses of Hoole have been 
praLsed by Johnson, with whom he was on terms of 
intimacy, but, though col reef, smooth, and flowing, they 
cannot be commended for any other merit , and the noble 
poetry of Italy, transmuted through the crucible of his trans- 
lations, becomes spiritless and commonplace In 1773 he 
was promoted to be auditor of Indian accounts, which office 
he resigned m 1783, and m 1786 he retned to Abmger 
near Doikmg, Suney, wheie he died 2d Apul 1803 

See Anecdotes of the Life of John Hoole, by the Eev Samuel Hoole, 
London, 1803 

HOOPER, John ( c . 1495-1555), bishop and martyr, 
was a native of Somersetshire, and was born about 1495. 
He was educated at Merton College, Oxford, and aftei 
taking his degiee of bacheloi of arts m 1518 joined the 
order of Cistercian monks at Gloucester Subsequently, 
“ while living too much of a court life m the palace of the 
king,” his atteution was directed to the writings of Zwmgli, 
and the lesult of Ins perusing them was that after a diligent 
study of the Scriptures he became a zealous advocate of tlie 
principles of the Reformation. For a short time he was 
chaplain to Sir Thomas Arundel, but, being warned of the 
danger to which his opinions exposed him, he in 1539 made 
his escape to France. Returning to England shortly after- 
wards, he found that plots were again being laid for his 
life, and escaped to Ireland disguised as a sailoi From 
Ireland he again went to France, passing thence to Germany, 
where he married, probably m 1546. After his maniage 
he settled m Zurich till March 1549, when he set out foi 
Englaud. Immediately on arriving in London he began 
to apply himself to the work of instructing the masses, and 
so successful were his labours that the churches in which 
he lectured were crowded by eager audiences, and that the 
king specially lequested him to remain in London to further 
the progress of the Reformation In 1550 he was pre- 
sented to the bishopric of Gloucester , but, refusing it on 
account of objections to the oath and vestments, he was sum- 
moned before the council, and ultimately was impiisoned 
for some time m the Fleet, till he intimated that his scruples 
had been removed. The duties of his episcopate he dis- 
charged with a diligence, zeal, and self-sacrifice that have 
been rarely equalled He preached three or four times a 
day m the towns and villages of liis diocese, and so regard- 
less was he of fatigue that his wife wrote Bullmger to 
“ recommend Master Hooper to be more moderate m his 
labour,” lest his “overabundant exertions should cause a 
premature decay, ” he made minute inquiry into the know- 
ledge, doctrine, conduct, and worldly condition of his clergy, 
whose impoverished livings he petitioned the council to he 
allowed to augment out of his own income ; and he sup- 
plied a free dinner in his hall to the poor of the city daily, 
sitting down and sharing it with them. In 1552 he was 
created bishop of Worcester m commendam On the acces- 
sion of Mary in the following year he was immediately 
arrested and sent to the Fleet, and after suffering eighteen 
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memfclis 1 imprisonment lie was on January 29, lo55 ; tiled 
for heresy and condemned to death The sentence was 
earned out on February 9th, the martyr enduring the 
agonies of the stake, which, on account of the accidental 
use of «reen wood were unusually protracted, with great 
fortitude. Hoopers opinions were more decidedly anti- 
Eonnsli than those of Cranmer or Eidley, and very nearly 
identical with those afterwards promulgated by the Puritans 
He was the author of various sermons and controversial 
treatises 

Hi TTntiA'ji, edited for the Parkei Society by the Pier* 
Samuel Carr, appealed m IS 43, ami his Lata Writings, edited for 
the same society by the Key Charles Kevmson, MA,m 1852 A 
new edition of his works was published at Oxfoid m 1835 

HOOPING-COUGH, or Whooping-Cough (syn Pertus- 
sis Chin-Cough), an infectious disease of the respiratory 
mucous membrane, manifesting itself by frequently re- 
clining paroxysms of convulsive coughing accompanied 
with peculiar sonorous inspirations. It occurs for the most 
part among children, and only once la a lifetime. 

The specific cause of hooping-cough is unknown, but the 
view which ascribes it to some atmospheric condition ap- 
pears to derive support from the frequency of this disease 
as an epidemic ; whether, however, that be the presence of 
a peculiar form of germ, as is held by some, remains as yet 
undetermined, Although specially a disease of childhood, 
hooping-cough is by no means limited to that period, but 
may occur at anytime of life, even to old age, should there 
have been no previous attack It is most common between 
the ages of one and four, and is rare after ten Hr Edward 
Smith’s statistics showed that it was the most fatal of all 
diseases of children under one year, that 6S per cent of 
the deaths from hooping-cough occurred under the age of 
two, and that only G per cent, of the deaths were recorded 
after five years. It has been occasionally observed in 
newly-born infants It is more common in female than m 
male children. Hooping-cough is highly contagious during 
any stage of its progress, but apparently more so m its 
commencement It is not only communicated by the 
breath, but may, as has been clearly proved, be conveyed 
by the medium of clothing and by persons who have been 
in contact with those affected It is said to be favoured 
by cold and damp weather, and to prevail mostly m spring 
and autumn, doubtless owing to these seasons increasing 
the predisposition to affections of the respiratory passages 
Epidemics of hooping-cough have often been noticed to 
succeed or even to accompany those of measles or scarlet 
fever, although no causal connexion between these diseases 
cm be admitted. 

With respect to the symptoms of hooping-cough, three 
stages of the disease are recognized, viz,, (1) the catarrhal 
stage, (2) the spasmodic stage, (3) the stage of decline. 

The first stag# is characterized by the ordinary phenomena 
of a catarrh, with sneezing, watering of the eyes, irritation 
of the throat, feverishness and cough, hut m general there 
is nothing in the symptoms to indicate that they are to 
develop into hooping-cough The catarrhal stage usually 
lasts from ten to fourteen days The second stage is marked 
by the abatement of the catarrhal symptoms, but at the same 
time by increase in Hie cough, which mw occurs m irregular 
paroxysms both by day and by night Each paroxysm 
consists in a senes of violent and rapid expiratory coughs, 
succeeded by a loud sonorous or crowing inspiration— tlie 
ci whoop. ?? During the coughing efforts the air as driven 
with great force out of the lungs, and as none can enter the 
chest the symptoms of Impending asphyxia appear. Tlje 
patient grows deep-red or livid inthe face, the eyes appear 
as if they would burst from their sockets, and suffocation 
seams imminent till relief is brought ‘by the c< whoop — 
the louder and more vigorous the better. Occasionally 


blood bunds from the nose, mouth, and eats, oi is extiava- 
sated into the conjunctiva of the eyes, A single fit rarely 
lasts beyond from half to three-quarters of a minute, but 
after the u whoop” another lecurs, and of these a number 
may come and go for several minutes. The paroxysm 
ends by the coughing or vormting up of a viscid tenacious 
secretion, and usually aftei this the patient seems com pm a- 
tively well, or, it may be, somewhat weaned and fretful. 
The frequency of the paroxysms vanes accoidmg to the 
severity of the case, being m some instances only to the 
extent of one or two m the whole day, while m otheis there 
may be seveial m the course of a single hour Slight causes 
serve to bring on the fits of coughing, such as the acts of 
swallowing, talking, laughing, ciying, <fec , or they may 
occur without any appaient exciting cause In general 
children come to recognize an impending attack by a feeling 
of tickling in the throat, and they cling with dread to their 
mothers or nurses, oi take hold of some object neni them 
for support during tbe paroxysm ; but although exhausted 
by the severe fit of coughing they soon resume then play, 
apparently little the worse The attacks axe on the whole 
most severe at night Tins stage of the disease usually 
; continues for thirty to fifty days, but it may be shorter or 
longei It is during this time that complications are apt to 
arise which may become a souice of danger gieatei even 
than the malady itself. The chief of these are inflammatory 
affections of the bronchi and lungs, and convulsions, any 
of which may prove fatal When, however, the disease 
progresses favourably, as it usually does, the third or 
terminal stage is announced by the less frequent paroxysms 
of the cough, which generally loses in gieat measure its 
{( whooping” character The patient’s condition altogether 
undergoes amendment, and the symptoms disappear m 
from one to three weeks It is to be obseived, however, 
that for a long period affcerwaids in any simple catairh 
from which the patient suffeis the cough often assumes a 
spasmodic character, wlncli may suggest the erroneous 
notion that a lelapse of the hooping-cough has occurred 

In seveie cases it occasionally happens that the disease 
leaves behind it such structural changes in the lungs 
(emphysema, &c), as entail peimaneut shortness of breath- 
ing or a liability to attacks of asthma. Further, hooping- 
cough is well known to be one of those diseases of early 
life whichare apt to give rise to a weakened and vulneiable 
state of the general health, or to call into activity any in- 
herited morbid tendency, such as that towards consumption. 

As regai ds the treatment of hooping-cough in mild cases, 
little is necessary beyond keeping the patient warm and 
carefully attending to the general health. The Lemedies 
applicable xn the case of catarih or the milder forms of 
bronchitis are of service here, while gentle counter-iiritation 
to the chest by stimulating liniments may be employed all 
through the attack. In mild weather the patient may be 
in the open air. In the more severe fonns efforts have to 
be employed to modify the severity of the paioxysms. 
Numerous remedies are recommended, the chief of which 
are the bromides of ammonium or potassium, hydrocyanic 
acid, chloral, chloric ether, &c These can only be safely 
administered under medical advice, and with due regard to 
the symptoms in individual cases During convalescence* 
where the cough still continues to be troublesome, a change 
of air will often effect its removal. (j o. A.) 

HOOPOE (French Huppe, Latin Upupct, Greek hroty * — 
all names bestowed apparently from its cry), a bird long 
celebrated in literatim©, and conspicuous by its vaiiegated 
plumage and its large 'erectile crest, 1 the Upupa epops of 
naturalists, which is the type of the very peculiar Family 
Upuptdw) placedbyPro f. Huxley in his group Coccygomorphce, 

1 ©eccethe seconcLaiy meaning of the French word kuppe — a ciest 
or tuft icf Littre, Lvct LYmiqmse, i 2067 ) 
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but considered by Dr Murie (Ibis, 1873, p. 208) to deserve 
'Separate rank as Epopomorphw. This species has an exceed- 
ingly wide range in the Old World, being a regular summer- 
visitant to the whole of Europe, in some parts of which it 
is abundant, as well as to Siberia, mostly retiring south- 
wards in autumn to winter in equatorial Africa and India, 
though it would seem to be resident throughout the year 
in North-Eastern Africa and in China. Its power of wing 
ordinarily seems to be feeble ; bub it is capable of very 
extended flight, as is testified by its wandering habits (for 
it occasionally makes its appearance iu places very far re- 
moved from its usual haunts), and also by the fact that 
when pursued by a Falcon it will rapidly mount to an ex- 
treme height and frequently effect its escape from the 
enemy. About the size of a Thrush, with a long, pointed, 
and slightly arched bill, it3 head and neck are of a golden- 
buff — the former adorned by the crest already mentioned, 
which begins to rise from the forehead and consists of broad 
feathers, gradually increasing in length, tipped with black, 
and having a subterminal bar of yellowish- white. The 
upper part of the back is of a vinous-grey, and the scapulars 
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and flight-feathers are black, broadly barred with white 
tinged in the former with huff. The tail is black with a 
white chevron, marking off about the distal third part of 
its length. The legs and feet are as well adapted for run- 
ning, or walking as for perching, and the scutellations .are 
continued round the whole of the tarsi. Chiefly on account 
of this character, which is also possessed by the Larks, 
Sundevall (Tenicmten, pp. 53-55) united the Upupidcz and 
Alaudidce in the same “ cohors ” Ilolaspidecs. Comparative 
anatomy, however, forbids its being taken to signify any 
real affinity between these groups, and the resemblance on 
■this point, which is by no means so striking as that dis- 
played by the form. of the hill and the coloration in certain 
Larks (of the .genus Oerthiiauda, for instance), must be 
ascribed to analogy merely, though at present no explana- 
tion of the why and the wherefore can be offered. 

Pleasing as is the appearance of the Hoopoe as it 'fear- 
lessly parades its showy plumage, its habits are much the 
reverse. All observers agree instating that it delights to 
find its food among filth of the most abominable, description, 
-and this especially in its winter-quarters. Put where it 
-breeds, its nest;,' usually in the hole of a tree or of a wall, 
is not only partly composed of the foulest material, .but its 
•condition becomes worse as incubation proceeds, for the 
.lien -scarcely ever leaves her, eggs', being assiduously fed by 
f the cock as she sits-; and when the young are hatched, 
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their fames are not removed by their parents, 1 as is the 
case with most birds, but are discharged in the immediate 
neighbourhood of the nest, the unsanitary condition of 
which can readily he imagined. Worms, grubs, and insects 
generally, form the Hoopoes 1 food, and upon it they get so 
fat in autumn that they are esteemed a delicate morsel in 
some of the countries of Southern Europe, and especially 
by the Christian population of Constantinople. 2 

Not a year passes but the Hoopoe makes its appearance 
in some part or other of the British Islands, most often in 
spring, and if unmolested would doubtless stop to breed in 
them, and a few instances are known in which it has done 
so. But its remarkable plumage always attracts attention, 
and it is generally shot down so soon as it is seen, and 
before it has time to begin a nest, which there is reason to 
think would not in a temperate climate become so offensive 
a nuisance as it is in more southern latitudes. Eight or 
nine so-called species of the genus have been described, 
but of them the existeace of five only has been recognized 
by the writers who have most lately investigated them — 
Messrs Sharpe and Dresser ( Birds of Europe, pt. vii,). 
Besides the Upupa ep)ops above treated, these are U. indica , 
resident in India and Ceylon ; U. longirostris , which 
seems to be the form of the Indo-Chinese countries ; U. \ 
marginata , peculiar to Madagascar; and U. africana or 
XT. minor of some writers, which inhabits South Africa to 
the Zambesi on the east and Benguela on the west coast. In 
habits and appearance they all resemble the best-known and 
most widely-spread species, and their particular differences 
cannot, for want of space, be here pointed out. 3 (a. n.) 

HOOBN, a town of Holland, at the head of an arron- 
dissement in the province of North Holland, 20 miles 
N.N.E. of Amsterdam and 10 miles S. W. of Enkbuizen, 
with which it is connected by the road called De Streek, or 
The Stroke. TheHoornerhop, a bay of the Zuyrler Zee, forms 
a. good outer barb our, and the inner harbour is shut in by a 
sluice which can be opened only when the water within and 
without has nearly the same level. Of the massive walls 
by which Hoorn was formerly surrounded few indications 
are left except in the shape of promenades anrl gardens ; but 
two of the old gateways, the East Gate and the Cow Gate, 
and a few towers still remain. The West Gate is gone, 
with its monument to the filial piety of Lambert Meliszoon, 
a young, man who by heroic exertions managed to bring his 
agerl mother to refuge within the town when the country 
around was overrun by the Spaniards in 1579. Most of 
the ordinary houses are old-fashioned, and interesting from 
the sculptures or carvings with which they are decorated; 
but the public buildings have little to boast of in the way 
of architectural excellence or peculiarity. It -is enough to 
mention the town-house (formerly the state college), the 
weigh -house, the old admiralty-house or princes 1 court, the 
house of correction (formerly the admiralty magazine), the 
olrl mint, occupied -as -barracks, the new infirmary, the 
orphanage, and the old f women’s hospital. Of the eight 
churches the .principal is the Groote Kerk, occupying the 
.site of the famous 14th century edifice of the same uame 3 
which perished by fire in 1838. A communal high school* 
a Latin school, a medical and chemical society, and a 
.branch of the society Tot nut van H Algernon are the main 


1 This indeed is denied by Haumann, hut by liim alone ; and the 
•statement in the text is confirmed by many eye-witnesses. 

2 Under the name of .Dukipath, in the authorized version of the 
Bible translated fC Lapwing 55 (Her. xi. IS, Dent. xiv. 18), the Hoopoe 
was accounted unclenn by the ‘ ‘Jewish law/ 1 Arabs have a great rever- 
ence for the bird, imparting to it marvellous. medicinal and other quali- 
ties, and malting use of its head in all their charms (cf. Tristram, Eat 
Hist of the Bible, pp. 208, 209). 

3 The genera ffliinopomasius and Ini so r are generally placed in the 
Family Tfpupidw, but Dr Mnrie (Z.c.), after an exhaustive examination 
of their osteology, regards them as forming a group of equal value. 
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educational institutions. The extensive foreign commerce 
which Hoorn enjoyed in the 16fch and 17th centuries has 
almost entirely vanished ; but there is still* a good trade 
with other parts of the Netherlands, especially in cheese 
and cattle. The annual export of cheese is about 23,000 
tons. Saw-mills and boat-building yards are the chief 
industrial establishments. The population was 8780 in 
1S70, and 9763 in 1876. Of the 9391 inhabitants in the 
commune in 1870, 5112 belonged to the Dutch Reformed 
Church, 2954 were Roman Catholics, and 386 were Jews. 

Hoorn, Latinized as Horna or Hornum, has existed at least from 
the first part of the 14th century, as it is mentioned in a document 
of the year 1311, five years earlier than the date usually assigned for 
its foundation. It was at Hoorn in 1416 that the first great net was 
made for the herring fishery, an industry which long proved an 
abundant source of wealth to the town. During the ISth century 
Hoorn shared in the troubles occasioned by the different factions ; in 
1518 it was molested by Groote Pier, and in 1566 and 1567 by Henry 
of B rede rode. The Spanish forces entered the town in 1569 ; but in 
1572 it east in its lot with the States of the Netherlands, and four 
years later it assisted, in defeating the duke of Alva’s admiral, Count 
de Bossu,who remained for some time a prisoner within its w r alls. 
The riot against the burgomaster Langeivagen in 1672 was a matter 
of purely local interest. A company of commerce and navigation 
was formed at Hoorn in. 1720 ; but on the other hand, in 1795, the 
admiralty offices and storehouses were removed to Medemblik. The 
English under Abercromby took possession of the town in 1799, and 
in 1811 it suffered severely from the French. Among the celebrities 
of Hoorn are William Sehouten, who discovered in 1616 the passage 
round Cape Horn or Hoorn, as he called it in honour of Ills birth- 
place ; Abel Janszoon Tasman, whose fame is associated with 
Tasmania ; and Jan Pieters Koen, the founder of Batavia. 

HOP (German, Hapten; French, houblon ), L Tumulus 
Lupulus , L., the sole representative of its genus, an her- 
baceous twining plant, belonging to the natural order Can- 
nahimcece , which is by some botanists included in the 
larger group called Urticacece by Endlicher. It is of com- 
mon occurrence iu hedges and thickets in the southern 
counties of England, but is believed not to be native in 
Scotland. On the Continent it is distributed from Greece 
to Scandinavia, and extends through the Caucasus and 
Central Asia to the Altai Mountains. It is common, but 
doubtfully indigenous, iu the northern and western States 
of North America, and has been introduced into Brazil, 
Australia, and the Himalayas. 

It is a dioecious perennial plant, producing annually 
several long twining roughish striated stems, which twist 
from left to right, are often 15 to 20 feet long, and climb 
freely over hedges and bushes. The leaves are stalked, 
opposite, 3-5 lobed, and coarsely serrate, and bear a general 
resemblance to those of the vine, but are, as well as the 
whole plant, rough to the touch ; the upper leaves are 
sometimes scarcely divided, or quite entire. The stipules 
are infcerpetiolar, each consisting of two lateral ones united, 
or rarely with the tips free. The male inflorescence (fig. 1, A) 
forms a panicle; the flowers consist of a small greenish 
five -parted perianth (a) enclosing five stamens, whose anthers 
(b) open by terminal slits. The female inflorescence (fig. 1, 
B) is less conspicuous in the young state, The catkin or 
strobile consists of a number of small acute bracts, with 
two sessile ovaries at their base, each subtended by a rounded 
bractlet (c), Both the bracts and bractlets enlarge greatly 
during the development of the ovary, and form, when fully 
grown, the membranous scales of the strobile (fig. 2 , a). 
The bracts can then only be distinguished from the bract- 
lets by being rather more acute and more strongly veined. 
The perianth (fig. 1, d) is short, cup-shaped, undivided, and 
closely applied to the ovary, which it ultimately encloses. 
In the young strobile the two purple hairy styles (e) of 
each ovary project beyond the bracts. The ovary contains 
a single exalbamtnous seed, containing a spirally-coiled 
embryo (fig. 2, b). 

The ovary and the base of the bracts are covered with a 
yellowish powder, consisting of minute sessile grains (see 
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vol iv. p. 91, fig. 48) called lupulin or lupulinic glands 
(see vol. i. p. 381). These glands (fig. 2, c) are stated by 
Stoddarfc to be from ?h) to ^ inch in diameter, like flat- 
tened subovate little saucers in shape, and attached to a 
short pedicel ; by the expansion of the central portion during 
growth their apex ultimately becomes convex instead of 
concave. The upper or hemispherical portion consists of 
a delicate continuous membrane, and the lower part of 
tabular polyhedric cells. The stalk is not perceptible in 
the gland as found in commerce. When fresh the gland 



Fig. 1. — Male (A) and Female (B) Inflorescence of the Hop. 


is seen to be filled with a yellowish or dark brown liquid ; 
this on drying contracts in bulk and forms a central mass. 
The contents of these glands, according to Lermer, are 
chiefly wax (myricylic palmitate) and resins, one of which 
is crystalline and unites with bases ; with these the bitter 
acid of hops is present in small proportion. It is to these 
lupulinic glands that the medicinal properties of the hop are 
chiefly due. By careful sifting, about 1 oz. maybe ob- 
tained from 1 lb of hops, but the East Kent variety is 
said to yield more than the Sussex hops. 

In hop gardens a few male plants, usually three or four to 
an acre, are sometimes planted, that number being deemed 
sufficient to fertilize the female flowers. It is stated, how- 
ever, that the female plant produces sufficient male flowers 
for self-fertilization (Royle). The blossoms are produced 
in August, and the strobiles are fit for gathering from tlie 
beginning of September to the middle of October, accord- 
ing to the weather. 

The cultivation of hops for use in the manufacture of 
beer dates from an early period. In the 8th and 9th cen- 
turies hop gardens, called “humularia” or “ humuleta,” 
existed in France and Germany. In the herbarium of 
Apuleius (1050 a.d.), the hop (“ hymele”) is said to have 
been put in the usual drinks of England on account of its 
good qualities. Until the 16th century, however, hops 
appear to have been grown in a very fitful manner, and to 
a limited extent, generally only for private consumption ; 
but after the commencement of the 1 7th century the culti- 
vation increased rapidly. At the present- time England 
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produces a larger quantity than any other country in Europe. 
Formerly several plants were used as well as hops to season 
ale, hence the name (i alehoof ” for IPepeta Glechoma , and 
ee alecost ” for Balsamita vulgaris. The sweet gale, Myricct 
Gale ) and the sage, Salvia officinalis , were also similarly em- 
ployed. Various hop substitutes, in the form of powder, 
have been offered in commerce of late years, most of 
which appear to have quassia as a chief ingredient. 

The young tender tops of the hop are in Belgium cub 
off in spring and eaten like asparagus, and are forced from 
December to February. They are not only considered a 
delicacy, hut valuable as a diet for anaemic, scrofulous, 
and rachitic persons. 



Fig. 2. — Fruit of Hop. 


Hops are extensively cultivated in parts of Hew England, 
Hew York, and Michigan, and most of the hops consumed 
in the United States are supplied by those districts. Al- 
though the hop was introduced into America nearly 250 
years ago, and its cultivation encouraged by legislative 
enactments in 1 65 7, it is only about seventy-five years since 
its culture was commenced on an extensive scale; but from 
that time the progress has been rapid, and hops have been 
grown in nearly every State in the Union. The amount 
produced in the United States was estimated in 1840 at 
6196 bales, in 1850 at 17,485, in I860 at 54,960, and in 
1870 at 127,283. As in England, the hop is subject to 
disease and blight, and in consequence the crop is variable; 
thus, in 1869, 69,463 bales were exported from Hew York 
and none imported, and In 1873 only 315 bales were 
exported and 20,885 imported. The English cluster and 
grape hops seem to be most generally cultivated in Hew 
York and Wisconsin. Hops are also grown largely in Bel- 
gium, Prussia,. France, Wiirtemberg, and central Germany. 
In 1879 only 7153 cwts. of hops were exported from 
England chiefly to Australia and other British possessions, 
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while 262,765 cwts.. were imported, of which 108,306 
cwts. were derived from the United States, 63,485 cwts. 
from Belgium, 50,567 from Germany, 26,796 from Hol- 
land, and smaller quantities from France and British 
Horth America. The first packages of hops collected in 
England often fetch an extravagant price, and are some- 
times disposed of w T ith remarkable celerity. The first 
pocket of hops gathered in 1879 is said to have been 
picked, dried, sent to London, sold by auction, subjected to 
hydraulic pressure, packed and banded with iron, covered 
•with three coats of paint, and despatched to an Indian 
mail steamer — all within tw T enty~four hours. The better 
qualities are usually packed in fine and the inferior in 
coarse sacking. In Germany two varieties of the hop are 
distinguished, the August and the autumn hop, the former 
being preferred. 

The stem of the hop abounds in fibre similar to that of 
hemp and flax, and has been used in Sweden in the pro- 
duction of a strong durable white cloth. Hitherto it has 
been usual to steep the stem in water during the whole 
winter in order to separate the fibre easily. A much 
quicker process has, however, been patented, by which the 
fibre can be speedily extracted. This process consists in 
boiling the stems first for three quarters of an hour in 
alkaline lye, and then, after rinsing in water, for the same 
time in acetic acid ; the fibre is thus obtained in a state fit 
for bleaching. The leaves, stem, and root possess also an 
astringent property, and their use for tanning purposes 
was hence at one time patented in England. The leaves 
have also been recommended as fodder in the fresh state, 
mixed with other materials, and axe said to increase the 
quantity and improve the ‘quality of milk yielded by cows. 
The stems or “ bine ” are usually burned in the hop garden. 
The spent hops from brew r eries form excellent manure 
for light soils, and together with the leaves should be re- 
turned to the hop-gardens, the materials absorbed from 
the ground by the hop plant being thus in some measure 
restored to it. 

By distillation with water, hops yield 0‘9 per cent, of a 
volatile oil, of a greenish colour if from fresh, but reddish- 
brown if from old hops. Exposed to the air it resinifies. 
This oil* according to Personae, contains valerol , C e H 30 O, 
which soon passes into valerianic acid, 0T to 0*17 of this 
acid having been found by Mehu in the lupulinic glands. 
The unpleasant odour of old hops is due to this change, 
which may be prevented or retarded by exposure to the 
action of sulphurous acid gas. For medicinal use fresh 
hops which have neither undergone this change nor been 
treated with sulphurous acid should be used. For brewing 
purposes, according to Liebig, the use of sulphured hops is 
not objectionable. The bitter acid principle, C 32 H 50 O 7 , to 
which hops probably owe their tonic properties, although 
noticed by Payen, was first obtained in the pure state by 
Lermer in 1863. It crystallizes in large rhombic prisms, and 
is soluble in ether. It has been variously called lupulin, 
lupuline, lupulite, and humulin. Griessmayer (1874) has 
shown that hops contain also in small proportion a liquid 
volatile alkaloid, not yet analysed, which has the odour of 
conia ; to this alkaloid its narcotic property is perhaps clue. 
The same chemist found trimethylamine in hops. Etti 
(1876-78) has found in the scales of the hop strobiles an 
astringent principle, Tmmulotamiic acid , C 30 H 48 O 26 , whieh 
is incapable of precipitating gelatin, but which, when boiled 
in alcohol or -water or heated to 130° 0., changes to a red 
substance, phlohaphen, C 50 I-I 46 O 25 , whose solution in alcohol 
possesses that property. Etti likewise obtained a crys- 
talline white and an amorphous brown resin, 1 also malate, 

1 Issleib (Archiv der Pkarmacie, May 1880) has further elucidated 
| the chemical relationship of the constituents of the resin, essential oil, 
I and bitter principle. . 
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citratejnitrate, phosphate, and sulphate of potassium, and 
peetic acid. 

The use of hops in medicine dates from a very early 
period Coles, in his History of Plants (1657), says— “They 
are good to cleanse the kidneys of gravel and provoke 
urine , they likewise open obstructions of the liver and 
spleen, and cleanse the blood and loosen the belly , and as 
they cleanse the blood, so consequently they help to cure 
eruptions of theskin Brooke's Hispensatoi y (175 3) recom- 
mends them also as an alterative, and as a remedy for hypo- 
chondriasis Hops are, however, hut little used in, medicine 
at the presentday, although official m the British and United 
States Pharmacopoeias According to Bartholow hops in- 
crease the action of the heart, excite the cutaneous circula- 
tion, and cause diaphoresis A slight cerebral excitement is 
first produced, soon followed by a disposition to sleep Hops 
also possess some anaphrodisiac properties The preparations 
used are the tincture, infusion, and extract, the oleoresin, 
and the lupulinie glands. The drug is generally employed 
either as a stomachic m dyspepsia, or to allay nervous 
irritability or cerebral excitement in delirium tremens, 
where the use of opium is inadmissible A combination 
of the tinctures of lupulm and capsicum is said to he one 
of the best substitutes for alcoholic stimulants when their 
habitual u^e is to be discontinued A pillow stuffed with 
hops forms a well-known domestic remedy for sleeplessness, 
and a bag of hops dipped m hot water is often used as an ex- 
ternal application to relieve pam or inflammation, especially 
of the abdominal organs 

Bee Fluckiger and Hahbury, Pharmacographi a, 2d ed , p 551 , 
Bentley and Trimen, Med Plants, No 2S0, Griessmayer, Amc) 
Joum. Pharm.sA.ng 1876, p. 360, Etti, m Dmgler’s PohjL down 
cexxvfi p 491 ; ccxxvm. pp. 354, 357 , Bartholow, Mat Med , p 
362, Watson, Plural Encydopccchct , ii pp. 686-699; Darwin, Ghmb- 
tug Plants , p 2 ; Scot, Perfite Platforme of a Hvppe Garden , 1576 ; 
Break#, PFumuIus Lupuhwm Gout, 1806 , La Belgique Hmticole , 
1851, t 1,311, Perm, Culture da ffouhlmi, Strasburg, 1874, 
and for details as to the cultivation and varieties and the picking 
and preparation of hops, and their employment in the making of 
beer, see Agriculture, vol i p 3 SI, and Brewing, vol iv 
pp 272-273. (E M H ) 

HOPE, Thomas (e 1770-1831), the author of Anastashis, 
bom at London about 1770, was descended from a 
branch of an old Scotch family who for several generations 
were extensive merchants in London and Amsterdam 
About the age of eighteen he started on a tour through 
various parts of Europe, Asia, and Africa, where he 
interested himself especially in architecture and sculpture, 
making a large collection of the principal objects which 
attracted hts attention* On his return to London he 
purchased a house in Duchess Street, which he fitted 
up in a very ornamental and elaborate style, from, draw- 
ings made by himself. In 1805 he published sketches 
of his furniture, accompanied by letterpress, in a folio 
vol nine, entitled Household Furniture and Decoration r, 
which had considerable influence in effecting a change in 
the upholstery and interior decoration of houses. In 1809 
he published the Costumes of the Ancients, and in 1812 
Dmpns qf Modern Costumes, works which display a large 
amount of special antiquarian research. He was also a 
munificent patron of the highest forms of art, and both at 
his London house and his country seat at Deepdene near 
Dorking he formed large collections of paintings, sculpture, 
and antiques, Thorwaldsen, the Danish sculptor, was 
indebted to him for the early recognition of his talents, and 
he also gave frequent employment to Chantrey and Elaxman. 
In 1819 he published anonymously his novel Anastasius, 
or Memoirs of a Modem Greek , written at the close of the 
18tA century y& work which, chiefly on account of the novel 
character of its subject, caused a great sensation. It was 
generally attributed to Lord Byron, but, though remarkable 
for the acquaintance it displays with Eastern life, and dis- 
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tinguished by considerable imaginative vigour anrl much 
graphic and picturesque description, its paradoxes aie not 
so striking as those m which Lord Byron indulged; and, 
notwithstanding some eloquent and forcible passages, the 
only reason which warranted its ascription to him was the 
general type of charactei to which its hero belonged Hope 
died February 3, 1831 He was the author of two works 
published posthumously, — the Origin and Prospects of 
Man, 1831, m which he indulged in speculations diverging 
widely from the usual orthodox opinions, and an Historical 
Essay on Architecture , 1835, an elaborate descnption of the 
architecture of the Middle Ages, illustrated by drawings 
made by himself in Italy and Germany. 

HC)PITAL See L'Hofital. 

HOPKINS, Ezekiel (1633-1690), bishop of London- 
derry, and a Calvinistic divine of some lepute, was bom at 
Stanford, Devon (wheie his father was curate), m 1633, was 
educated at Magdalen College, Oxford, where lie identified 
himself with the Presbyterian party, and about 1660 became 
assistant to Dr W. Spurstow of Hackney, the W.S. [UU.S ] 
of “ Smectymnuus ” He was subsequently presented to the 
living of St Mary Woolnoth, London, which at the out- 
break of the plague he exchanged for that of St Mary’s, 
Exeter Having married a daughter of Lord Kobartes, 
who in 1669 became lord-lieutenant of Iieland, he was soon 
afterwaids promoted to the deanery of Raphoe, and in 
1671 he was raised to the bishopric ot that diocese. Trans- 
lated to the see of Londonderry m 1681, he continued to 
discharge his episcopal functions until the period of the 
famous siege, when, after having vainly sought to inculcate 
the doctrine of passive resistance, he withdrew to London, 
wherein 1689 he accepted the living of St Mary Alderman- 
bury He died in June 1690. 

His tv oiks, consisting chiefly of discourses, hut including A p? ac- 
tual Exposition of the Loyd's Piayeo and An Exposition of the Ten 
OotiimandmentSy weie fiist published m a complete and, umfoim 
edition in 1701 , they weie repunted m 4 vols m 1809, with a 
Life prefixed, by Piatt, and again, m2 vols , m 1841-44 Though 
marked by strength of thought, ongmality of illustration, and 
felicity of style,” they are now but seldom lead 

HOPKINS, Samuel (1721-1803), the theologian from 
whom the Hopkmsians or Hopkmsian Calvinists take their 
name, was horn at Waterbary, Connecticut, on September 
17, 1721, About his fifteenth year he enteied Yale 
College, where hegraduatedm 1741 , he afterwards studied 
divinity at Northampton with Jonathan Edwards ; and in 
1743 he was ordained pastor of the church at Honsatonnnc 
(now Great Bairmgton), Massachusetts There m the midst 
of a small settlement of only thirty families he laboured for 
six and twenty years, preaching, studying, and writing, 
until in 1769 he was dismissed from his office on the alleged 
ground of want of funds for his support. He next began to 
preach m Newport, Rhode Island, where, m 1770, lie was 
settled as pastor of a small congregation, and where, with 
an interval from 1776 to 1780, caused by the occupation of 
the British, he continued to labour until about the close of 
the century. In 1799 he had an attack of paralysis, from 
which he never wholly recovered, bub lie continued to 
preach occasionally, and with unimpaired mental vigour, al- 
most until his death, which occurred on December 20, 1803, 

Wlule m vigour of intellect and m stiength and purity of moral 
tone hardly mferioi to Jonathan Edwards, Hopkins considerably 
excelled his master m force and energy of character To him 
belongs thehonoui of having been one of the hist to stn up and 
organize political action against slavery , and to his persistent 
^ 01 Jgh bitterly opposed effoits are chiefly to be attributed the law 
of 1774, which forbade the importation of negroes into New England, 
as also that of 1784, which declared that all children of slaves born 
after the following March should be free He was the author of 
numerous pamphlets, addresses, and sermons , and he also published 
lives of Jonathan Edwards, Susannah Anthony, and Mrs OslJorn. 
But his distinctive theological tenets aie chiefly to be sought m his 
important work, the System, of Theology, whieh., published m 1791, 
has had an influence hardly inferior to that exercised by the writ- 
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mg& of Edwards himself They may he summed up as follows — 
(1) God is the efficient cause of all the volitions of the human heart, 
whether these be good 01 evil , (2) the guilt of Adam’s fust sin 
lies upon Adam alone , moial coimption consists exclusively m the 
oppositiou offeied by the human heart to the doing of that which it 
is leally and fully capable of doing, (3) all virtue oi true holiness 
consists m disiuteiested benevolence, (4) all sm consists in selfish- 
ness , (5) reconciliation and redemption aie fundamentally dis- 
tinct , the foimei opens the gate of meicy, the lattei applies to 
individuals Chnst’s saving benefits , (6) effectual calling consists 
in a willingness to allow himself to be saved, produced m the heait 
of the smnei by God , (7) although the righteousness of Christ is 
the sole giound of the smnei ’s justification, yet is that lighteousness 
not imputed, (8) lepentance is pnoi m pomt of time to the exeicise 
of faith m C bust. 

The woiks of Hopkins, hist published in two volumes at Boston m 1791 ap- 
pealed m a 2d edition m 1811 The latest and best edition is that of 1852, m 
three volumes, also published at Boston, to it there is piehved a biogiaphical 
sketch by Piofessoi Paik of Andovei 

HOPKINS ON, Francis (1737-1791), an American 
author, and one of the signers of the Declaration of Inde- 
pendence, was bom at Philadelphia in 1737, He studied 
at the college of Philadelphia, and after graduating m 1763, 
resolved to prepare himself foi the legal profession, After 
being admitted to the bar m 1765, he spent two yeais in 
England, and on his retain m 1768 he obtained a lucrative 
public appointment m New Jersey. In 1776-77 he repre- 
sented that State m Congress In 1779 he was appointed 
judge of admiralty for Pennsylvania, and m 1790 distinct 
judge foi the same state lie died at Philadelphia 9th 
May 1791. Hopkinson was the author of several songs to 
which he wrote popular airs, and of various political 
poems, pamphlets, and jeux d’espnf , which from their 
humorous satne had a wide circulation, and powerfully 
assisted m arousing and fostering the spirit of political 
independence that issued m the American Revolution 

His pimcipal wiitmgs aie The Pretty Story, 1774 , The P) ophecy, 
1776 , The Political Catechism , 1777 Among lus songs may he 
mentioned The Treaty, The Battle of the Keys, and The New Roof 
a Song for Federal Mechanics , and the best known of his satirical 
pieces aie Typographical Method of conducting a Quart el, Essay on 
White Washing , and Modern Learning His Miscellaneous Essays 
and Occasional Wr itings were published at Philadelphia m 8 vols , 
1792 

HOPPNER, John (1758-1810), English portrait-painter, 
was born, it is said, on April 4, 1758, at Whitechapel 
His father was of German extraction, and his mother was 
one of the German attendants at the loyal palace Hoppner 
was consequently brought early under the notice and re- 
ceived the patronage of Geoige III, whose regard for 
him gave rise to unfounded scandal As a boy he was a 
chonster at the royal chapel, but showing stiong inclination 
for art, he in 1775 entered as a student at the Royal 
Academy. In 1778 he took a silver medal for diawing 
fiorn the life, and m 1782 the Academy’s highest award, the 
gold medal for historical painting, his subject being King 
Lear He fiist exhibited at the Royal Academy in 1780 
His eailiest love was for landscape, but necessity obliged 
him to turn to the more lucrative business of portrait- 
pamtmg At once successful, he had, throughout life, the 
most fashionable and wealthy sitters, and was the greatest 
uval of the growing atti action of Lawrence Ideal subjects 
were very rarely attempted by Hoppner, though a Sleeping 
Venus, Belisanua, Jupiter and lo, a Bacchante, and Cupid 
and Psyche are mentioned among his works The prince 
of Wales especially patronized him, and many of his finest 
portraits are m the state apartments at St James's Palace, 
the best perhaps being those of the prince, of the duke 
and duchess of York, of Lord Rodney, and of Lord Nelson. 
Among his other sitters we may mention Sir Walter Scott, 
Wellington, Frere, and Sir George Beaumont Competent 
judges have deemed his most successful works to be his 
portraits of women and children* A Series of For traits of 
Ladies was published by him m 1803, and a volume of 
translations of Eastern tales into English verse m 1805. 
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The verse is of but mediocre quality. In his later yeais 
Hoppner suffered from a chiomc disease of the liver, he 
died January 23, 1810 He was confessedly an mutator 
of Reynolds When first painted, his woiks were much 
admired for the brilliancy and harmony of tkeii colouring, 
hut they have been much injured by lapse of time His 
drawing is faulty, but his touch has qualities of breadth and 
fteedom that give to his paintings a faint reflexion of the 
charm of Reynolds Hoppnei was a man of great social 
power, and had the knowledge and accomplishments of a 
man of the world 

HOB, Mount ("inn v Op to opos), a lofty and con- 
spicuous double-topped mountain m Arabia Petrcea, form- 
ing part of the great Juiassic chain of Shera or Seir It 
stands on the eastern edge of the great valley of the Arabak, 
which extends from the head of the Gulf of Akabah to the 
valley of the Jordan, and it is referred to in Scripture as 
( on the bolder’ 5 or “at the edge” of the land of Edom 
(Numb xx 23, xxxm 37) According to the most lecent 
measurements, its height is 4800 feet above the level of 
the sea. Mount Hor was the first halting-place of the 
Israelites after they had turned from Kadesh on tkeii way 
southwards towaids Zalmonak and the Red Sea, m older 
to encompass the land of Edom, and it was while the host 
was encamped at Kadesh that Aaron ascended this moun- 
tain to die This last event is commemorated m the 
modern name of the mountain, Djebel NebiHaiun, “the 
hill of the prophet Aaron,” whose “ tomb,” a small squaie 
Saracenic structure, now occupies one of the summits 
Another Mount Hor (to opo$ to opas } LXX ) is mentioned 
in Scripture m the passage which (Numb xxxiv 7, 8) 
defines the northern boundary of the prospective con- 
quests of the Isiaelites It is piobably to be identified 
with Lebanon* 

HORACE (65-8 b c ) No ancient waiter has been at 
once so familiarly known and so generally appreciated in. 
modem times as Quintus Hoiatius Flaccns. We seem to 
know his tastes and habits, and almost to catch the tones 
of liis conveisation, from his own works, as we know the 
character and manner of Dr Johnson from the pages of 
Roswell. His twofold function of a satiric moralist and 
a lyric poet give a peculiar value both to his self-por- 
traiture and to the impressions which he has left of Ins 
age From his Satires , which deal chiefly with the manners 
and outward lives of men, we know him m Ms relations 
to society and his ordinal y moods; from his Epistles , 
which deal moie with the inner life we best understand 
his deepest convictions and the practical side of his philo- 
sophy , while his Odes have peipetuated the finest pleasure 
which he derived from ait, nature, and the intercourse of 
life, have idealized some of the graver as well as the 
lighter aspects of his reflexion, and given an elevated ex- 
pression to Ins sympathy with the national ideas and 
movement of Ins time 

His own waitings afford much the fullest and most trust- 
worthy materials for his biography and for the estimate 
of Ins character But a few facts, in addition to those 
recorded by the poet himself, are known from the short life 
originally contained m the work of Suetonius, Be Tins 
Illustribm, 

Horace was horn on the 8th of December 65 b.c , m the 
consulship of L. Manlius Torqnatus and L Aurelius Cotta 
(Ode m 21, 1 ; Epode 13, 6). His birthplace was the 
town of Venusia on the bordeis of Lueama and Apulia, 
whence he describes himself as “Lucanus an Apulus anceps” 
(Sat ii. 1, 34)* In his “Journey to Brundusxum "(Sat i 5) 
he marks his recognition of the familiar shapes of the 
Apulian hills — 

ts Incipit ex illo wontes Apulia notes 
O&tentaxe miln 
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and in ons of liis finest odos Iis speaks of Mount Vulturous 
as tlie scene of an adventure of his childhood, which marked 
linn out as a special object of divine protection and as 
appointed to a poetic destiny. The descriptive touches m 
that passage, such as “celsce mdum Acherontiae,” show 
that the scenery by which he was surrounded in lus early 
years had imprinted itself vividly on his mind As he 
connects his native mountains with the dawn of his poetic 
inspiration, so he associates the name of the “ far-sounding 
Aufidus,” the river familiar to his early recollection, m more 
than one passage of Ins Odes (in 30, 10 , iv 9, 2) with 
Ins hopes of poetic immortality. He dwells fondly on the 
virtues of the people belonging to his native district, as in 
that picture of family happiness and innocence which he 
paints m the second Epode — 

“ Quod si pudica muher in partem juvet 
Domum atque dulces liberos, 

Sabina qualis, ant perusta solibus 
Pe rmeis uxor A puli 

and ehewhere lie recalls with pride the old martial glory 
of the race amongst whom his £r&fc years were passed (Ode 
l 22, 14 , iii, 5, 9). Like Yirgil he regards the Sahellian 
stock as that branch of the Italian people which had con- 
tributed most to the virtue of Rome as well as to her 
greatn^s m war. In the Ofella of the Satiies we meet 
with a still surviving type of that primitive virtue The 
Semins Oppidms, whose dying dneetions to his sons are 
recoided m Sat n, 3, 168, &c , seems to have been another 
representative of <c the wisdom unborrowed from the 
school"'/* who must have been known to Horace through 
the tie of neighbourhood. We note also, as a trace of the 
Influence of early impressions on his later tastes, that the 
name of the “ Bandusian fountain,” which he has made 
as immortal as the names of Castalia or Aganippe, seems 
to have been transferred by Mm from a spring m his native 
district to one on his Sabine farm, which charmed and 
inspired him in the meridian of his poetical power We 
may thus trace some of the germs of his poetical inspira- 
tion, as well as of his moral sympathies, to the early years 
which he spent on the farm near Yenusia. But the most 
important moral influence of his youth was the training 
and example of his father, of whose worth, affectionate 
solicitude, and homely wisdom Horace has given a most 
plea&ing and life-like picture (Sat, i. 6, 70, &c) He was 
a freedman by position ; and it is supposed that he had 
been originally a slave of the town of Venusia, and on his 
emancipation had received the gentile name of Horatms 
from the Horatian tribe in which the inhabitants of Yenusia 
were enrolled After his emancipation he acquired by the 
occupation of <f coactor ” {a collector of the payments made 
at public auctions, or, according to another interpretation, 
a collector of taxes) sufficient means to enable him to buy 
a small farm (" macro pauper agello,” Sat. i 6, 71), to make 
sufficient provision for the future of his son (Sat i 4, 108), 
and to take him to Rome to give him the advantage of the 
best education there To his care Horace attributes, not 
only the intellectual training which enabled him in later life 
to take Ms place among the best men of Rome, but also 
Ms immunity from the baser forms of moral evil (Sat l 6, 
68, &e ). To his practical teaching he attributes also his 
tendency to moralise and to observe character (Sat 1 4, 105, 
&c ) — the tendency which enabled him to become the most 
truthful painter of social life and manners which the ancient 
world produced. If Horace drew some of his poetical sensi- 
bility from the influences of his native district, we may 
believe that he derived his moral health and practical 
sagacity from a father who combined with the intelligence 
and prudence which raised him above his original position 
the serious spirit and respect for the morality handed down 
from their forefathers — 
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Tradilum ab antiquis moiem seivaie,” &c )— 
which formed the basis of the old Italian character 1 

In one of his latest writings (Epist n 2, 42, ko ) 
Horace gives a farther account of his education , but we 
hear no moie of lus father, nor is there any allusion in his 
writings to the existence of any other member of his family 
or any other relative After the ordinary grammatical and 
literary training at Rome, he went to Athens, the most 
famous school of philosophy, as Rhodes was of oiatoxy ; 
and he describes himself while there as “ searching after 
truth among the groves of the Academy ” as well as advanc- 
ing m literary accomplishment His pleasant residence 
there was interrupted by the bieakmg out of the civil war. 
Following the example of Ins young associates, he attached 
himself to the cause of Biutus, whom he seems to have 
accompanied to Asia, probably as a member of his staff , and 
he served at the battle of Philippi m the post of military 
tribune He shared in the rout which followed the battle, 
and in an ode addressed to his old comrade Pompeius 
Grosphus he alludes, in imitation of a similar confession of 
Alc&us, to the mgloiious casting away of his shield In 
interpreting sush passages m the works of Horace, we have 
always to bear m mind the irony habitual to him, and the 
reserve imposed on him by lus subsequent relations to the 
chiefs of the victonous party The enthusiasm which he 
had felt for the republican cause, though necessanly re- 
pressed, still betrays itself m some expressions of that ode, 
and in that addressed to Asimus Pollio (u. 1, 21, &c.) , 
and though he describes himself as 

ct Imbelhs et fiimus paium/’ 

and as more fitted to treat of the light waifare of love 
than of the themes of actual war, yet both the maitial and 
the patnotic feeling expressed m many of his later Odes 
enables us to understand the motives which induced him 
to qiut the placid haunts of art and literature for the 
harsher experience of the campaign and battlefield. 

He returned to Rome shortly after the battle, shipped 
of his property, which formed part of the land confiscated 
for the benefit of the soldieis of Octavianus and Antony. 
It may have been at this time that he encounteied the 
danger of shipwreck, which he mentions among the perils 
from which his life had been protected by supernatural aid 
(Ode iii. 4, 28). He procured m some way the post of a 
clerkship m the quaestor’s office, and about three years 
after the battle of Philippi, he was introduced by Virgil 
and Yarius to Maecenas This was the turning-point of 
his fortunes. He ow r ed his fnend&hip wuth the greatest of 
literary patrons to his personal merits rather than to his 
poetic fame; for, though some of his shorter and less im- 
portant pieces may have been known to a small ciicle of 
friends before the date of tins introduction, his Hist pub- 
lished work (book i of the Satires) shows that the relations 
of intimacy and mutual confidence which were never after- 
wards disturbed had been established between the statesman 
and poet some time before this book was given to the world. 
He tells us m one of his Satires (l 10, 31) that his earliest 
ambition was to write Greek verses In giving this direc- 
tion to his ambition, he was probably influenced by bis 
admiration of the old iambic and lyrical poets whom he has 
made the models of his own Erodes and Odes . A paiallel 
to this may be found m the early Latin verse of Milton and 
Gray, m whom, as m Horace, the gift of expression has 
been brought to the highest perfection His common sense 
as well as his national feeling fortunately saved him from 
becoming a second-rate Greek versifier m an age when 
poetic inspiration had passed from Greece to Italy, and the 

1 Cf, the line of Ennius, 'which Cicero compai es to the \ oiee of an 
oracle — 

(i Monhus antiquis stat res Rom ana vmsque ” 
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Jiving language of Rome was a more fitting vehicle for the 
new feelings and interests of men than the echoes of the 
old Ionian or iEohan melodies His earliest Latin com- 
positions were, as he tell ns, written under the instigation 
of poverty, and they alone betray any trace of the bitter- 
ness of spirit which the defeat of his hopes and the haid- 
ships which he had to encounter on his first return to Rome 
may have temporarily produced ou him Some of the 
Epochs , of the nature of personal and licentious lampoons, 
and the second Satw e of book l, in which there is some 
trace of an angry republican feeling, belong to these early 
compositions. But by the time the fiisfc book of Scctii es 
was completed and published (35 B c ) his temper had re- 
covered its natmal serenity, and, though he had not yet 
attained to the height of his fortunes, his personal position 
was one of comfort and sedulity, and his intimate relation 
with the leading men in literature and social rank was 
firmly established 

About a year after the publication of this first book of 
Satires Maecenas presented him with a farm among the 
Sabine hills, in the valley crowned by Mount Lucretili3 and 
watered by the stream Digentia, which joins the mam 
valley of the Anio near the modern Yico Yaio (the “ Yana ” 
mentioned m the Epistles ), and about S miles above the 
modern Tivoli. Ho kind of gift could have added more to 
the poet’s happiness or exercised a more salutary influence 
on his genius. It made him independent in point of 
fortune , it satisfied the love of nature which had been im- 
planted m him during the early years spent on the Yenusian 
farm , and it afforded him a welcome escape from the dis- 
tractions of city life and the dangeis of a Roman autumn. 
The lines (Epist 1 . 16, 15, &c) — 

t( ELie latebise dulees, etiam, si ciedis, amcente, 

Ineolumem tibi me picestant Septembnbus hons” — 
express with simple and sincere feeling the charm of peace 
and outward beauty as well as the lestorative influence 
which this retreat m the Sabine highlands afforded him. 
Many passages in the Satires , Odes, and Epistles , which 
recur to the memory of every reader of his poems, express 
the happiness and pri.de with which the thought of his 
own valley filled him, and the interest which he took in the 
simple and homely ways of his country neighbours. The 
inspiration of the Satires came from the heart of Rome; 
the feeling of many of the Odes comes direct from the 
Sabine hills , and even the meditative spirit of the later 
Epistles tells of the leisure and peace of quiet days spent 
among books, or m the open air, at a distance from “ the 
smoke, wealth, and tumult ” of the great metropolis. 

The second book of Satires was published m 29 b a; the 
Epochs apparently about a year earlier, though many of 
them are, as regards the date of their composition, to be 
ranked among the earliest extant writings of Horace. 
Hoiace speaks of them undei the name of “ iambi.” In one 
of his Epistles (i. 19, 25) he rests his first claim to origin- 
ality on his havmg lntLoduced into Latiurn the metres and 
spirit of Archilochus — 

“ Panos ego pnmus lambos 
Ostendi Latio, numeros ammosque secutns 
Aichilochi ” 

Yet, whatever technical claim he may have to have 
naturalized some special combination of metre employed by 
the poet of Paros, Catullus, Calvus, and Bibaculus had m 
the preceding geneiation employed the iambic metre m the 
spirit of Archilochus more effectively than Horace His 
personal lampoons are the least successful of his works , 
and those of the Epochs which treat of other subjects in a 
poetical spirit are inferior m metrical effect, and m truth 
and freshness of feeling, both to the lighter lyrics of 
Catullus and to his own later and more carefully meditated 
Odes The Epodes are chiefly interesting as a record of 
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the personal feelings of Hoiace during the years which im- 
mediately followed his return to Rome, and as a prelude to 
the higher art and inspiration of the first three books of 
the Odes , which were published together about the end of 
24= or the beginning of 23 b a 1 The composition of these 
Odes extended over several years, but all the most impoitant 
among them belong to the yeais between the battle of 
Actium and 24 bc, at which time the poet was between 
the age of thirty-five and foity, His lyrical poetty is thus, 
not, like that of Catullus, the ardent utterance of his youth, 
but the mature and finished workmanship of his manhood. 
The state of public affairs was more favourable than it had 
been since the outbreak of the civil wai between Caesar and 
Pompey for the appeal ance of lyiical poetry Peace, order, 
and national unity had been secured by the triumph of 
Augustus, and the enthusiasm in favour of the new govern- 
ment had not yet been chilled by expeuence of its repress- 
ing influence The poet’s circumstances weie, at the same 
time, most favourable for the exercise of his lyncal gift 
during these years. He lived partly at Rome, partly at 
his Sabme farm, varying his residence occasionally by visits 
to Tibur, Prseneste, or Baise His intimacy with Maecenas 
was strengthened He was no longer one among a favoured 
band of poets, but he had become the familiar friend of 
the great minis tei. He was treated with distinction by 
Augustus, and by the foremost men in Roman society. 
He complains occasionally that the pleasures of liis youth 
aie passing from him, bub he does so in the spirit of a 
temperate Epicurean, who found new enjoyments m life as 
the zest for the old enjoyments decayed, and vho considered 
the wisdom and meditative spirit, — “ the philosophic rmnd 
that years had brought,” — an ample compensation for the 
extinct fires of his youth The sobering influence of time 
is acknowledged by him m such lines as 

“ Lenxt albescens amnios capillus , 5 
or in the still finer expression of the Ejoistles (ii. 2, 211), 
“Lemoi et mekoi fis accedente senecta?” 

About four years after the publication of the three books 
of Odes, the first book of the Epistles appeared, introduced, 
as his Epodes, Satires , and Odes had been, by a special 
addiess to Msecenas. Prom these Epistles, as compared 
with the Satires, we gather that he had gradually adopted 
a more retired and meditative life, and had become fonder 
of the country and of study, and that, while owing allegiance 
to no school or sect of philosophy, lie was framing for him- 
self a scheme of life, was endeavouring to confoim to it, and 
was bent on inculcating it on others He maintained his old 
friendships, and continued to form new intimacies, especi- 
ally with younger men engaged in public affairs or ani- 
mated by literary ambition. After the death of Yirgil he 
was recognized as pre-eminently the greatest living poet, 
and was accordingly called upon by Augustus to compose 
the sacred hymn for the celebration of the secular games m 
17 bo About four years later he published the fourth 
book of Odes, having been called upon to do so by the 
emperor, in order that the victories of his stepsons Drusus 
and Tibenus over the Rliseti and Ymdelici might be 
worthily celebrated. He lived about five years longer, and 
during these years published the second book of Epistles , 
and the Epistle to the Eisos , more generally known as the 
“ Ars Poetica ” These later Epistles are mainly devoted 
to literary criticism, with the especial obj'ecfc of vindicating 
the poetic claims of his own age over those of the age of 
Ennius and the othei early poets of Rome. He might have 
been expected, as a great critic and lawgiver on literature, 
to have exercised a beneficial influence on the future poetry 

1 Tlie date is detei mined by the poem on the death of Qumtilius 
Yams (who died 24 bo), and hy the reference in Ode i 12 to the 
young Marcellas (died m autumn 23 B C ) as still alive if Wick lain s 
Inti eduction to the Odes 
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of liis country, and to have applied as much, wisdom to the 
theory of his own art as to that of a right life ^ But hi^ 
critical j Epistles ,ue chiefly devoted to a controversial attack 
ou the oiler writers and to the exposition of the laws of 
dramatic poetiv, on winch his own powers had never been 
exercise 1, and f»i which either the genius or circumstances 
of the Bourns were unstiifeed. The same subordination of 
imagination and enthusiasm to good sense and sober judg- 
ment characterise* his opinions on poetry as ou morals. 

He died somewhat suddenly in the November of the yeai 
Sic, witlim a few weeks of the death of Maecenas, thus 
strangely confirming the declaration made by him in one 
of lus Odes (n IT) Though not an old man, he had 
reached the full maturity of lus faculties, and fully accom- 
plished the walk he was fitted to do m the woikh He 
lived longer tlm any of the illustrious poets immediately 
contemporary with him or belonging to the preceding 
generation : "and his works show a mature character and a 
mellow wisdom in striking contrast to the tone of the only 
other great lyrical poet of Home, “ the young Catullus ” 
Horace is one of the few writers, ancient oi modern, who 
have written a great deal about themselves without laying 
themselves open to the charge of weakness or egotism 
His chief claim to literary originality is not that on which 
he himself re-ste 1 his hopes of immortality, — that of being 
the first to adipt certain lyrical metres to the Latin tongue, 
— but rather that of being the fist of those whose works 
have reached u- who establishes a personal relation with 
Ms reader, speaks to him as a familiar friend, gives him 
good advice, telL him the story of his life, and shares with 
him. his private tastes and pleasures, — and all this without 
my loss of self-respect, any want of modesty or breach of 
good manners, and m a style so lively and natural that 
each new generation of readers might fancy that he was 
addressing them personally and speaking to them on sub- 
jects of everyday modem interest In his self-portraiture, 
so far from wishing to make himself out better or greater 
than hi was, he seems to write under the influence of an 
ironical restraint which checks him in the utteiance of his 
highest moral teaching and of his poetical enthusiasm. He 
affords us some indications of his personal appeal ance, as 
where he speaks of the ci nigxos angusta fronte capillos ” of 
Ids youth, and describes himself after he had completed 
his forty -fourth December as of small stature, prematurely 
grey, and foul of basking in the sun (Epist i. 20, 24) 

In his later years his health became weaker or more un- 
certain, and this caused a considerable change in his habits, 
tastes, and places of residence. It inclined him more to a 
life of retirement and simplicity, and also it stimulated his 
tendency to self-introspection and self-culture. In his more 
vigorous year^ when he lived much in Homan society, he 
claims to hare acted in all his relations to others in accord- 
ance with the standard recognized among men of honour m 
every age, to have been charitably indulgent to the weakness 
of his friends, and to have been exempt from petty jealousies 
and the spirit of detraction. If ever he deviates from his or- 
dinary vein of irony and quiet sense into earn est indignation, 
it is in denouning conduct involving treachery or malice m 
the relations of Mends— as in the hues (Sat l 4, 81, &c.)— 

u Absentem qni rodit amicum, 

Qat non defendit alio cnlpante, solutos 
Qui eaptat im<? hommnm famamqne dieacis, 

Lingers qni non visa potest, commissa taceie 
Qut acquit, Inc mger est, kune tn, Bomane, eavetoA 1 * * * * * 


1 ** He w3io maligns an absent friend’s fair fame, 

Who says no word for him when others blame. 

Who courts a reckless laugh by random hits, 

Just for the sake of ranking among wits, *■ 

Who feigns what he ne’er Saw, a secret blabs. 

Beware him, Homan j that mail steals or stabs ” 

—Comngim 
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He claims to be and evidently aims at being independent 
of fortune, supenor to luxury, exempt both from the sordid 
cares of avarice and the coarser foims of profligacy At 
the same time he makes a frank confession of indolence and 
of occasional failure m the pursuit of his ideal self mastery. 
He admits his irascibility, his love of pleasure, his sensitive- 
ness to opinion, and some touch of vanity or at least of 
gratified ambition aiming out of the favour which through 
all his life he had enjoyed from those much above him m 
social station, “ Me pnmis urbis belli placuisse clomique ” 
{Eput i. 20, 23). Yet there appeals no trace of any un- 
worthy defeience m Horace’s feelings to the gieat Even 
towards Augustus he maintained his attitude of independ- 
ence, by declining the office of pm ate secretaiy which the 
emperoi wished to foice upon him , and he did so with such 
tact as neither to give offence nor to forfeit the legal d of 
his supenor His feeling towards Maecenas is more like that 
which Pope entertained to Bolmgbroke than that which a 
client m ancient or modern times entertains towaida his 
patron. He felt pride in his protection and in the intel- 
lectual sympathy winch united him wuth one whose 
personal qualities had enabled him to play so prominent 
and beneficent a part m public affairs Their friendship 
was slowdy formed, but when once established continued 
unshaken through their lives Many passages m the Odes 
and the Epistles show how peifect the confidence was 
between them, how completely Horace remained his own 
master, how certainly the bond that united them was one 
of mutual affection and esteem, not of vanity and interest. 

There is indeed nothing more remarkable m Horace than 
the independence, or rather the self-dependence, of his 
character This saved him from, the danger to winch his 
genial qualities exposed him of becoming, like Moore or 
Burns, the slave of society or the slave of passion The 
enjoyment which he diewfrom his Sabine faim consisted 
partly in the refreshment to his spirit from the familiar 
beauty of the place, partly in the “ otia libernma ” from the 
claims of business and society wfliich it affoidcd him His 
love poems, when compared with those of Catullus, Tibullus, 
and Propeitius, show that he never, in his mature years at 
least, allowed his peace of mind to be at the mercy of any 
one. They are the expressions of a fine and subtle and 
often a humorous observation rather than of aiclent feeling. 
There is perhaps a touch of pathos m Ins reference in the 
Odes to the eai ly death of Cmara, but the epithet he applies 
to her m the Epistles , 

tc Quem seis lmmunem Cmtiiee placiusso rapaci,” 
shows that the pain of thinking of her could not have been 
very heart-felt Even when the Odes addressed to real or 
imaginary beauties are most genuine m feeling, they aie 
more the artistic rekindling of extinct fires than the utter- 
ance of recent passion. In his friendships lie liad not the 
self-forgetful devotion which is the most attractive side of 
the character of Catullus ; but he studied how to gam and 
keep the regard of those whose society he valued, and he 
repaid ^ this regaid by a fine courtesy and by a delicate 
appreciation of their higher gifts and qualities, whether 
proved in literature, or war, or affairs of state, or the ordi- 
nary dealings of men. He made life moie pleasant to 
himself and others by restraining the propensities wdiicli 
give pam to others, as well as by active good offices and 
the expression of kindly feelings He enjoyed the great 
world, and it treated him w 7 ell , but he resolutely mam- 
tamed his personal independence and the equipoise of his 
feelings and judgment. The mention of Virgil and 
Maecenas elicits from him warmer expressions of affection 
and appreciation than that of any of the other famous men 
of the time ; but there is no strain of exaggeration m the 
language which he applies even to them. If it is thought 
that m attributing a divine function to Augustus he has gone 
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beyond the bounds of a sincere and temperate admiration, 
a compatison of the Odes m which tins occurs with the fiisfc 
Epistle of the second book shows that he certainly recog- 
nized in the emperor a great and successful admimstratoi 
on whom depended the peace, order, and prosperity of the 
world, and that the language which at first sight offends 
our modem sensibilities is to be regaided rather as the 
artistic expression of the prevailing national sentiment than 
as the tribute of an insincere adulation 

The aim of Horace’s philosophy was to “be master of 
oneself” — 

“ Idle potens &ui 
Lsetusque deget / 3 &c , 

to retain the fC mens sequa” m all circumstances — 

“ Quod petis Inc est, 

Est TJlubiis, animus si te non deficit tequus 

to use the gifts of fortune while they remained, and to be 
prepared to pait with them with equanimity; to make the 
most of life, and to contemplate its inevitable end without 
anxiety S elf-rehatice and resignation ai e the lessons which 
he constantly inculcates His philosophy is thus a mode 
of practical Epicureanism combined with other elements 
which have moie affinity with Stoicism In Ins early life 
he professed his adherence to the former system, and several 
expressions m Ins first published work show the influences 
of the study of Lucretius At the time when the first 
book of the Epistles was published he professes to assume 
the position of an eclectic rather than that of an adherent of 
either school (Ejnst 1 1, 13-19) We note in the passage 
heie xefened to, as in other passages, that he mentions 
Aristippus, the chief of the Cyrenaic school which antici- 
pated the doctrines of Epicurus, rather than Epicurus him- 
self, as the master under whose influence he fiom time to 
time insensibly lapsed Yet the dominant tone of his 
teaching is that of a lefined Epicureanism, not so elevated 01 
puiely contemplative as that preached by Lucretius, but yet 
more within the reach of a society 'which, though luxurious 
and pleasure-loving, had nob yet become thoroughly frivo- 
lous and enei vatech His advice is to make the most of the 
present which alone is within our power — 

“ Quod adest memento 
Componere aequub , 55 

to enjoy the pleasures of youth m theLr season, but to 
choose some more serious object as life goes on — 

“ Nec lusi&se pudet, sed non mcideie luclum /’ 
to subdue all violent emotion of fear or desire ; to estimate 
all things calmly — “nil aclmirari," to choose the mean 
between a high and low estate, and to find one’s happiness 
m plain living rather thaa iu luxurious indulgence His 
social and friendly qualities, his enjoyment of refined and 
simple pleasures, the attitude which he assumed of a critical 
spectator rather than of an active participator m the various 
modes of human activity, were all m harmony with the 
practice and the teaching of Epicurus. Still there was m 
Horace a robuster fibre, inherited fiom the old Italian race, 
which moved him to value the dignity and nobleness of life 
more highly than its ease and enjoyment. This is perhaps 
the secret cause of that wear mess and dissatisfaction with the 
comfoi table routine of existence which occasionally betrays 
itself m some of his later writings. But m some of the 
stronger utterances of his Odes , where he expresses 
sympathy with the manlier qualities of character, whether 
manifested in the persons of the ancient national heroes or 
in the civic dress of his own day, we lecognize the resistant 
attitude of Stoicism rather than the passive acquiescence of 
Epicureanism. The concluding stanzas of the address to 
Lollius ( Ode iv, 9) exhibit the Epicurean and Stoical view 
of life so combined as to be more worthy of human dignity 
than the genial worldly wisdom of the former school, more 
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in harmony with human experience than the formal 
precepts of the latter — 

t{ You pos&identem mffita vocavens 
Leete beatuin , lectius occupat 

lomen beati, qm deorum 
Muneuhub sapientei uti 
Duiamque eallet paupenem pati, 

Pejusque leto flagitium timet ; 

You llle pro cans anncis 
Aut pallia tinnitus pane ” 

It is interesting to tiace the gtowth of Hoi ace m eleva- 
tion of sentiment and seiious conviction fiom his fiist ridi- 
cule of the paradoxes of Stoicism in the two hooks of the 
Satires to the appeal which lie makes in some of the Odes 
of the third book to the strongest Homan instincts of forti- 
tude and self-sacrifice. A similar modification of his re- 
ligious and political attitude may he noticed between his 
early declaration of Epicmean unbelief — 

4 Nam quo duos didici securum ageie Dinin’ 5 — 
and the sympathy which he shows wuth the religious reac- 
tion fostered by Augustus , and again between the 
Epicurean indifference to national affairs expressed m the 
words 

“ Quid Tmdatem ten eat unice 
Sc cuius ,J 

and the strong support which he gives to the national policy 
of the emperor m the first six Odes of the thiicl book, and 
in the fifth and fifteenth of the fouith book. In his whole 
religions attitude he seems to stand midway between the 
consistent denial of Lucretius and Yngihs pious endeavour 
to reconcile ancient faith with the conclusions of philosophy. 
Ills introduction into some of his Odes of the gods of 
mythology must be regaided as merely artistic or symboli- 
cal. Yet in such lines as 

“ Di me tnentm, dis pietas mea 
Et rnu&a coidi est/ 3 

“ Dis te mmoiem quod gens, imp eras/ 9 
f< Iminunis aiam si tetigit menus/ 9 &c , 

we recognize the expression of a natural piety, thankful for 
the blessing bestowed on purity and simplicity of life, and 
acknowledging a higher and more majestic law, governing 
nations through theii voluntary obedience. On the other 
hand, his allusions to afutuie life, as in the “domus exilis 
Plutonia,” and the “ fiuvseregna Proserpmse/’ are shadowy 
and artificial. The image of death is constantly obtruded 
m lus poems to enhance the sense of present enjoyment 
In the true spirit of paganism he associates all thoughts of 
love and wine, of the meeting of friends, or of the changes 
of the seasons with the recollection of the tran&itouness of 
our pleasures — 

“ Nos, ubi decidimus 

Quo pius iEneas, quo dives Tullus et Aneus, 

Pul vis et umbia suimis 53 

Horace is so much of a moralist m all his waitings that, 
in order to enter into the spirit both of his familiar and of 
his lyrical poetry, it is essential that we should realize to 
ourselves what were his views of life and the influences 
under which they wei e formed. He is, though m a different 
sense from Lucretius, eminently a philosophical and i effec- 
tive poet He is also, like all the other poets of the 
Augustan age, a poet m whose composition culture and 
criticism were as conspicuous elements as spontaneous 
inspiration In the judgment he passes on the older poetry 
of Home and on that of his contemporaries, he seems to 
attach more importance to the critical and artistic than to 
the creative and inventive functions of genius It is on 
the labour and judgment with which lie has cultivated his 
gift — 

u Spiritual Giaiaj tenuem Camen^ 35 — 
that he rests his hopes of fame. The whole poetry of the 
Augustan age was based on the works of older poets, Roman 
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as well as Gleet Its aim was to perfect the moie imma- 
ture workmanship of the former, and to adapt the forms, 
wanner*, and metres of the lattei to subjects uf immediate 
and national interest Is Virgil peiformed for his genera- 
tion the same kind of office which Ennius performed for an 
older generation, so Horace m his Satires, and to a more 
limited extent m his Epistles , brought to perfection for the 
amusement and instruction of his contemporaries the rude 
but vigorous designs of Lucdius. Notwithstanding great 
differences m their intellectual tastes and cult uie, and the 
0reat differences between a time of republican freedom and 
one of imperial restraint, iu which their xespective lots weie 
cast, there was a real affinity of temper .and disposition 
between the first and the second in the line of the great 
Homan satirists. Horace seems to have made Lucihus to 
some extent his models in his manner of life as well as m the 
form and substance of his satire We find in. the fragments 
of Iiucilius expressions of a love of freedom and independ- 
ence, of indifference to wealth or public employment, of 
joy at escaping from the storms of life into a quiet haven, 
of contentment with Ms own lot, of the superiority of plain 
living to luxury, identical m spirit and often similar m 
manner to those that are almost the common-places of 
Horace. 

It was the example of Lucihus which induced Horace 
to commit all his private thoughts, feelings, and experience 
u to his books as to trusty companions,” and also to com- 
ment freely on the characters and lives of other men. 
Many of the subjects of particular satires of Horace were 
immediately suggested by those treated by Lucillus, Thus 
the Journey to Brand usiura ” reproduced the outlines of 
LuclUus’s u Journey to the Sicilian Straits lf The discourse 
of Ofella on luxury was founded on a similar discourse of 
Lselius on gluttony, and the u Banquet of Nasidienus ” may 
have been suggested by the description by the older poet 
of a rustic entertainment. The same kiuds of excess are 
satirized by both, especially the lestless passion of money- 
making and the sordid anxieties of money-saving, and the 
opposite extreme of profuse and ostentatious expenditure. 
There was more of moral censure and personal aggressive- 
ness in the satire of the older poet. The ironical temper 
of Horace induced him to treat the follies of society in the 
spirit of a humorist and man of the world, rather than to 
assail vice with the severity of a censor; and the gi eater 
urbanity of his age or of his disposition restrained in him 
the direct personality of satire. The names introduced 
by him to mark types of character, such as Nomen tanus, 
Mgealus, Fantolabus, &c,, are reproduced from the writings 
of the older peek Horace also followed Lucihus m the 
variety of forms which his satire assumes, and especially m 
the frequent adoption of the form of dialogue, derived from 
the cc dramatic medley” which was the original character of 
the Roman Saturn This form suited the spirit m which 
Horace regarded the world, and also the dramatic quality 
of his genius, just as the direct denunciation and elaborate 
painting of character suited the “saeva indignatLo” and 
the oratorical genius of Juvenal. 

Horace’s satire is accordingly to a great extent a repro- 
duction in form, manner, substance, and tone of the satire 
of Lucihus; or rather it is a casting m the mould of Lucihus 
of his own observation and experience. There is little trace 
of the influence of his Greek studies either in the matter 
or the manner of this thoroughly Roman work; though 
he mentions in one passage that, as aids to composition, he 
had carried with him to the country the works of Archi- 
lochus, and of the comic poets Eupolis, Plato, and Menander 
But a comparison of the fragments of Lucihus with the 
finished compositions of Horace brings out in the strongest 
light the artistic originality and skill of the latter poet in 
bis management of metre and style. NotMng can be 
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rougher and hat slier than the hexameters of Lucihus, or 
cruder than his expression In his management of the 
moie natuial trochaic metre, he has shown much greater 
ease and simplicity. It is one great triumph of Horace’s 
genius that lie was the first and indeed the only Latin 
writer who could bend the stately hexameter to the uses 
of natural and easy, and, at the same tune, terse and happy 
conversational style. Catullus, in his hendecaayllabics, 
had shown the vivacity with which that light and graceful 
metre could be employed in telling some short story or 
describing some trivial situation dramatically But no 
one before Hoxace had succeeded m applying the metre of 
heroic veise to the uses of common life. But he had one 
great native model in the mastery of a terse, refined, ironical, 
and natural conversational style, Terence , and the Satv es 
show, not only in allusions to incidents and personages, 
but m many happy turns of expression very fiequent tiaces 
of Horace’s familiarity with the works of the Roman 
Menander, 

The Epistles are more original in form, more philosophic 
in spirit, more finished in style than the Satires . Tliefonn 
of composition may have been suggested by that of some 
of the satires of Lucihus, which were composed as letters 
to his peisonal friends. But letter-writing in prose, and 
occasionally also in verse, had been common among the 
Romans from the time of the siege of Corinth , and a 
practice originating m the wants and convenience of friends 
temporarily separated fiom one another by the public 
service was ultimately cultivated as a liteiaiy accomplish- 
ment. It w r as a happy idea of Horace to adopt tins form 
for his didactic writings on life and literature It suited 
him as an eclectic and not a systematic thinker, and as a 
friendly counsellor rather than a formal teacher of his age 
It suited his circumstances in the latter years of his life, 
when his tastes inclined him more to letiremenb and study, 
while he yet wished to retain his hold on society and to 
extend his relations with younger men who were rising into 
eminence It suited the class who cared for literature,— a 
limited circle of educated men, intimate with one another, 
and sharing the same tastes and pursuits While giving 
expression to lessons applicable to all men, he in this way 
seems to address each reader individually, “admissus eircum 
prsecordia ludit,” with a subtle power of sympathy and of 
inspiring sympathy, which respects both himself and his 
reader In spirit the Epistles are more ethical and medi- 
tative than the Satires Like the Odes they exhibit the 
twofold aspects of his philosophy, that of temperate Epicu- 
reanism and that of more serious and elevated conviction. 
In the actual maxims which lie lays down, m his apparent 
belief m the efficacy of addressing philosophical texts to 
the mind, he exemplifies the triteness and limitation of all 
Roman thought. But the spirit and sentiment of Ms 
practical philosophy is quite genuine and original. The 
individuality of the great Roman moralists, such as 
Lucretius and Horace, appears not m any difference m 
the results at which they have arrived, but in the difference 
of spirit with which they regard the spectacle of human 
life In reading Lucretius we are impressed by his earnest- 
ness, his pathos, his elevation of feeling; in Horace we 
are charmed by the serenity of his temper and the flavour 
! of a delicate and subtle wisdom We note also m the 
Epistles the presence of a more philosophic spirit, not only 
m the expression of his personal convictions and aims, but 
also in his comments on society. In the Satires he paints 
the outward effects of the passions of the age He shows 
us prominent types of character — the miser, the parasite, 
the legacy-hunter, the parvenu, (fee., but he does nob txy to 
trace these different manifestations of life to their source. 
In the Epistles he finds the secret spring of the social vices 
of the age in the desire, as marked in other times as m 
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those of Horace 3 to become rich, too fast, and m the tendency 
to value men according to their wealth, and to sacrifice the 
ends of life to a superfluous care for the means of living 
In the Satues he dwells on the discontent of men with 
their actual condition as he noticed the outward manifes- 
tation of this spirit m the various callings of life , m Ilis 
Epistles he lays his finger on the real evil from which society 
was suffering. The cause of all this aimless restlessness 
and unreasonable desire is summed up m the words 
“ Strenua nos exercet inertia ” In point of style the 
Epistles occupy a middle position between the “senno 
pedestris” of the Satires , and the studied giace or the grave 
majesty of the Odes It is the perfection of that kind of 
style which conceals much thought, insight, and character 
under a quiet and unpretending exterior, It combines two 
gieat excellences of manner both m writing and in conduct, 
self-restraint with sincerity and simplicity 

In his Satnes and Epistles Horace shows himself a 
genuine moralist, a subtle observer and true painter of life, 
and an admirable writer But for both of these works be 
himself disclaims the title of poetry He rests his claims 
as a poet on his Odes They reveal an entirely different 
aspect of his genius, his spmt, and his culture He is 
one among the few great writers of the world who have 
attained high excellence in two widely separated provinces 
of literature If this division of his powers has been un- 
favourable to the intensity and spontaneity of his lyrical 
poetry, it has made him more interesting as a man, and 
more complete as a representative of his age Through all 
his life he was probably conscious of the “mgeni benigna 
vena/’ which in his youth made him the sympathetic student 
and imitator of the older lyrical poetry of Greece, and 
directed his latest efforts to poetic criticism But it was m 
the years that intervened between the publication of his 
Satues and Epistles that his lyrical genius asserted itself as 
his predominant faculty. At that time he had outlived the 
coarser pleasures and risen above the harassing cares of 
his earlier career ; a fresh source of happiness and inspira- 
tion had been opened up to him in his beautiful Sabine 
retreat , he had become not only reconciled to the rule of 
Augustus, but a thoroughly convinced and, so far as his 
temperament admitted of enthusiasm, an enthusiastic 
believer m its beneficence But it was only after much 
labour that his original vein of genius obtained a free anrl 
abundant outlet He lays no claim to the 1 ‘ profuse strains 
of unpremeditated art/’ with which other great lyncal poets 
of ancient and modern times have charmed the world He 
recognizes with modest and truthful self-appreciation the 
source of his power in the lines m which he contrasts bis 
genius with that of Pindar — 

“Ego, apis Matinee 
Moie modoque, 

Grata carpentis thyma per laboiem 

Plmimum, circa nemus uvidique 

Tilmns ripas, opeiosa paivus 
Canmna lingo ,s 

His first efforts were apparently imitative, and were 
directed to the attainment of perfect mastery over form, 
metre, and rbythm. The first nine Odes of the first 
book are expeuments in different kinds of metre They 
and all the other metres employed by him are based on 
those employed by the older poets of Greece, — Alcseus, 
Sappho, Archilochus, Aleman, &c He has built the 
structure of his lighter Odes also on their model, while in 
some of those m which the matter is more weighty, as m 
that in which he calls on Calliope “to dictate a long 
continuous strain/’ he has endeavoured to reproduce some- 
thing of the intricate movement, the abrupt transitions, 
the mterpenetiatLonof narrative and reflexion, which char- 
acterize the art of Fmdar. He frequently reproduces the 
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language and some of the thoughts of Ills masters, but be 
gives to them new application, or stamps them with the 
impress of his own experience He brought the metres 
which he has employed to such perfection that the ait 
perished with him A great proof of Ills mastery over 
rhythm is the skill with which he has varied his metres 
according to the sentiment which he wishes to express. 
He has impiessed the stamp of his own individuality or 
of his race upon all of them Thus his great metre, the 
Alcaic, has a character of stateliness and majesty m addition 
to the enei gy and impetus originally imparted to it by 
Alcaeus. The Sapphic metre he employs with a peculiar 
lightness and vivacity which liaimomze admnably with his 
gayer moods In his combinations of tbe Asclepiadean 
we note the grave and thoughtful temperance of tone 
which pervades those m which the three Asclepiadean 
line are combined with one Glycomc as m the “Quis 
desxdeno, <fcc /’ “Inelusam Danaen/’ &c, the “Divis orte 
boms/’ &c, and tbe peculiar simplicity and grace, of a 
gravei character than that of the Sapphic, m those Odes 
m which two Asclepiadean lines are combined with one 
Pherecratean and one Glyconic, as m the 

“ Quis nmlta gracilis te puei m rosa,” 

or the 

“ 0 forts Bandusioe, splendidior vitro ” 

Again in regard to his diction, if Horace has learned his 
subtlety and moderation from Ins Greek masters, he has 
tempered those qualities wLth the masculine characteristics 
of his race No writer is more Homan in the stateliness 
and dignity, the terseness, occasionally even m the sobriety 
and bare literalness, of his diction The individuality of 
the man is equally marked in his vivid and graphic con- 
densation of phrase, whether employed in description of 
outward scenery or m moral portraiture, m the latent 
feivour or ironical leserve employed in the indication of 
personal feeling, and m the generalizing maxims which 
transmute the experience of some special occasion into a 
universal experience 

While it is mainly owing to the extreme care which 
Horace gave to form, rhythm, and diction that his own 
prophecy 

‘ ‘ Usque ego postera 

Crescam laude recens 

has been so amply fulfilled, yet no greater injustice could be 
done to him than to rank him either as poet or critic with 
those who consider foim everything m literature. Had 
he been a writer of that stamp he would probably have 
attached himself to the school of Alexandrian imitators , 
and such excellence as he might have obtained would have 
been appreciated only by limited coteries, whose opinion 
and tastes do not long influence either the educated oi 
uneducated world With Horace the masteiy over the 
vehicle of expression was merely an essential preliminary 
to making a worthy and serious use of that vehicle. He 
may have erred, m theory at least, rather m the other 
extreme of exaggerating the didactic office of poetiy. If 
an explanation is to be sought for his disparaging reference 
to the lyrical art of his predecessor, Catullus, it is not 
necessary to find that explanation m jealousy, nor m any 
insensibility to a power of expression of which he has 
shown the sheerest admiration by attempting to imitate it 
It is more likely that he was repelled by tbe purely personal 
and, as he may have thought, trivial subjects, whether of 
love or hate, to which the art of Ins predecessor was almost 
exclusively limited. The poet, f i om Horace’s point of view, 
was intended not merely to grve refined pleasure to a few, 
but, above all things, to be “ utihs urbi,” Yet he is saved, 
m his practice, from the abuse of this theory by his admir- 
able sense, his ironical humour, his intolerance of pretension 
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and pedantry. Opinions will differ as to whether he or 
Catullus is to be regarded as the greater lyrical poet._ Those 
who assign the palm to Horace will do so, certainly not 
because they recognize in him richer or equally rich gifts 
of feeling, conception, and expression, but because the 
subjects to which his art has been devoted have a fuller, 
more varied, more mature, and permanent interest for the 
world. 

For the most complete and exact account of the MSS. and the 
various editions of Horace, readers are referred to the Introduction 
to the admirable edition of Mr E. C. "Wickham, of which only the 
first volume, containing the Odes and Erodes, has appeared. For 
English readers the translation of the Odes and Satires by Sir Theo- 
dore Martin, and of the Odes , Satires, and Epistles by the late Pro- 
fessor Conington, and the Life of Horace by the late Dean Milrnan, 
may be especially recommended. (W. Y. S.) 

HORATII, three brothers bom at one birth, who were 
the champions of Rome in the war against Alba Longa. 
Three Alban brothers, named the Curiatii, likewise born at 
one birth, were opposed to them. The mothers were also 
twin sisters, who had been married at the same time, and 
had given birth to their sons on one day. When the Alban 
army under their king Cluillus lay encamped some miles 
from Home, Tullus Hostilius the Roman king agreed with 
them that the issue should depend on the combat between 
the two families. Two of the Horatii were soon slain ; the 
third brother feigned Sight, and when the Curiatii who 
were all wounded pursued him without concert lie turned 
and slew them one by one. Now the sister of the Horatii 
was engaged to one of the Curiatii, and had made for him 
a beautiful mantle. When the victor, adorned With this 
trophy, was entering Rome in triumph, his sister came to 
greet him by the Porta Capena ; but when the fatal mantle, 
which he wore as a trophy, showed her that lier lover had 
fallen by her brother’s hand, she invoked a curse on him. 
Enraged at her reproaches, he slew her on the spot • and 
the body of her that preferred her lover to her country lay 
unhurietl till passers by covered it with stones. Horatius 
was condemned by duumviri , specially appointed as his 
judges, to be scourged to death ; but his father justified his 
action, and on appeal the people spared his life, condemning 
him in penalty to walk with veiled head below the sororiuni 
tigillmi. Horatius was afterwards sent to destroy Alba 
Longa and transport all the inhabitants to Rome. Monu- 
ments of the tragic tale were shown by the Romans in the 
time of Livy the pila Horatia in the forum, where the 
victor hung bis spoils; the beam under which the brother 
passed, and which stood across a narrow street near the 
site of the later Flavian Amphitheatre ; the sister’s grave 
outside the gate ; the grave of the two Horatii, and those 
of the three Curiatii where each had fallen; the fossa 
Cluilm dug by the Albans to defend their camp. 

The mythical character of many of these details is evi- 
dent ; and indeed it was even doubtful which of the two 
sets of brothers belonged to Rome and which to Alba. 
Under the tale lie historical facts known on other evidence 
— the dose relationship and the final internecine strife 
between the two cities. Alba, the ancient city on the 
Alban mount, was the mother of all the Latin cities, and 
of Rome itself; but the ancient city on the Alban hill had 
gradually given way to the younger cities in the plain, and 
was finally destroyed by them, while the inhabitants were 
transported to Rome and various other Latin cities. With 
the tale that formed round this fact were connected various 
monuments on the road that led from the Roman forum to 
Alba Longa. According to Sehwegler, the fossa Ghdlia 
(clueoj to purify) was probably an attempt to drain the 
country ; and the sorormm iigtihm was perhaps the memo- 
rial of the substitution of judicial trial for the older patri- 
archal jurisdiction in case of murder. Dyer, Kings of 
Mom, maintains the historical character of the tale. 
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HORDE, a manufacturing town of 'Westphalia, Prussia, 
circle of Dortmund, government district of Arnsberg, is 
situated on the railway from Dortmund to Soest, 2 miles 
south-east from Dortmund. It has one Roman Catholic 
and two Evangelical churches. Its industry is almost 
wholly connected with iron, and it possesses a large smelting- 
work, foundries, puddling-works, rolling-mills, and manu- 
factures of iron and plated wares. In the neighbourhood 
there are large iron and coal-pits. The population in 1 S7 5 
was 12,837. 

HOREB. See Sinai. 

HOREHOUND (Ang.-Sax., harhune ; Germ., Andorn ; 
Fr. } Mctrmbe ), Marrubimn, L., a genus of perennial, usually 
cottony or woolly herbs, of the natural order Labiatce , and 
tribe Stachydece . Common or white horehound, M. md- 
gare, L., has a short and stout rootstock, and thick stems, 
about a foot in height, which, as well as their numerous 
branches, are coated with a white or hoary felt — whence 
the popular name of the plant. The leaves have long 
petioles, and are roundish, or rhombic-ovate, crenate-serrate, 
much wrinkled, white and 
woolly below, and pale green 
and downy above; the flowers 
are sessile, in dense wliorls 
or clusters, small, and dull- 
white, with calyx 10-toothed, 
and the upper lobe of the 
corolla long and bifid. The 
plant occurs in Europe, North 
Africa, and North Asia to 
North-West India, and has 
been naturalized in parts of 
America. In Britain, where 
it is found generally on sandy 
or dry chalky ground, it is far 
from common. White hore- 
hound contains a volatile oil, 
resin, a crystallizable bitter 
principle termed marrubiin , I-Iorolioimd. 

and other substances, and has a not unpleasant aromatic 
odour, and a persistent bitter taste. It possesses ex- 
peetorant, tonic, and carminative properties, and in large 
doses is diuretic ancl laxative. Formerly it was official in 
British pharmacopoeias ; and the infusion, syrup, or confec- 
tion of horehound has long been in repute for the treat- 
ment of coughs and asthma, and lias been recommended 
also in phthisis, chronic rheumatism, hepatic and uterine 
disorders, hysteria, and chlorosis. For medicinal purposes 
the plant should he gathered when in flower, and is pre- 
ferable in the fresh condition. Black horehound, Balloia 
nigra , L., is a hairy perennial labiate , plant, of foetid 
odour; is 2 to 3 feet in height; has petiolate, roundish-ovate, 
serrate leaves, and numerous flowers, in dense axillary 
clusters, with a green or purplish calyx, and a pale red- 
purple corolla ; and occurs in Europe, North Africa, and 
Russian Asia, and in Britain, except in northern Scotland, 
and has been introduced into North America. Water horc- 
hound is the Zycopus eurqpcetts of Linnsena. 

See Bentham/ Brit. El., ii,, 1865; Syme, Sowcrhfs Erg. 
Bot. } vii. 50, 51, 1867 ; J. D. Hooker, Student's FI, 2d. cd., 1878; 
Bentley ancl Trimen, Med . El., pt. 14, fig. 210 ; and Stilld and 
Maisch, Tlie National Dispensatory, p. 901, 1879, 

HORGEN, a village in the Swiss canton of Zurich, capital 
of the district of Horgen, is situated on the left bank of the 
Zurich Lake, 1500 feet above sea-level, and 9 miles south 
of Zurich, It is surrounded by meadows, and vineyards, 
and possesses many handsome houses, and a beautiful 
church with frescos by Barzaghi. The town is one of 
the centres of the Zurich silk industry and vine culture, 
and the meeting-place of the boats which ply on the north 
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and soutTi banks of the lake The population in 1870 
was 5199, of whom 1744 weie Protestants 

HORITZ (Bohemian Hoi ice), a town of Bohemia, Austria, 
government district of Komggratz, is situated on the right 
bank of the Bistntz, 10 miles 3\ T E from Bidsckow 
Among the principal buildings are the district court of 
justice, the castle, the synagogue, the town-house, the poor- 
liouse, and the infirmary. It possesses woollen and linen 
manufactories, a brewery, flour-mills, and saw-mills Flax 
and fiuifc aie grown m the vicinity. The population m 
1869 was 5659. 

HORMAYR, Joseph, Baeojst to n, German statesman 
and histouan, was bom at Innsbruck, January 20th 
1781, and died at Munich, Novembei 5th, 1848. After 
studying law for several years (1794-1797) m his native 
town, and attaining the rank of major in the Tyrol 
landwehr, the young man, who had the advantage of 
being the grandson of Joseph von Hormayr (1705- 
1781), chancellor of Tyrol, obtained a post m the foreign 
office at Vienna (1801), ftom which he rose m 1803 
to be court secretaiy and director of the secret archives 
of the kingdom and couib. During the insun ection 
by which m 1809 the Tyrolese sought to throw off the 
Bavarian supremacy confirmed by the treaty of Pressburg, 
Hormayr was the mainstay of the Austrian paity, and 
assumed the administration of everything save the military 
arrangements; but, returning home without the prestige 
and protection of success, he fell into disfavour both with 
the empeioi Fiancis I. and the prime minister Mettermch, 
and at length m 1813 he was arrested and imprisoned. In 
1816 some amends wete made to him by his appointment 
as historiographer loyal , but so lrfctle was he satisfied with 
the general policy and conduct of the Austrian couit that 
in 1828 lie accepted an invitation to the Bavarian capital, 
wheie he became mimsteiial councillor m the department 
of foreign affairs In 1832 he was appointed Bavarian 
minister at Hanover, and from 1839 to 1846 he held the 
same position at Bremen The last two years of Ins life 
weie spent at Munich as superintendent of the national 
archives. Hormnyr’s literaiy activity was closely condi- 
tioned by the cucumstances of his political careei , while 
the access which he enjoyed to original documents gave 
value to his treatment of the past, his record or criticism 
of contemporary events received authority and interest from 
the character of his personal experience. In his later 
writings he is a keen opponent of the policy of the court of 
Vienna 

The following are among Hormayi’s moie important works — 
Ki itisch-dvplomat i sthc Bciti age cur Gcschichtc Tri ols un Mittehiltd , 
Innsb , 1802-3, Cfesch do gefiust G r t afschaft Tudl , Tub , 1806-8, 
Oestcf/cichisdie/ * Plutcuch , 20 vols , Vienna, 1807-20, Aichivjiu 
(resell Stat Lit und Kuasi, 20 vols , 1809-28, Wien, sane (resell 
utvl Denial mdigleite a , Vienna, 1823-25, Zebenabildci a us deni 
Bifi eiungslnege, Jena, 1841-44, Die goldene Cluoml wn Hohed- 
s chwangaw, Munich, 1842, Anemone'll aus deni TagcbucK ernes 
alien Pilgei maavs, Jena, 1845-47 Along with Mednyanski 
(1784-1844) he founded Ti'schenbuch fun die Vato land (resell, 
Vienna, 1811-48 

HORMISDAS, pope from 514-523, m succession to 
Symmachus, was a native of Campania. Although on his 
election overtures were at once made by Anastasius I,, 
emperor of the East, for the reunion of the Eastern and 
Western Churches, which had been separated since the 
excomunication of Acacius m 484, the zeal or intolerance 
of the pope delayed it till he was able to procure it on his 
own terms, m 519, fiom the orthodox emperor Jusfcm, 
Hormisdas paid much attention to the instruction of his 
clergy m psalmody He was succeeded m 523 by John L 
Eighty of his letters are pieserved in Labbe’s Saorosancta 
Concilia , vol v (1728), and are also to be found m vol 
lxiii, of Miguel Patrologice Ctcrsus Completus (Latin 
series). 
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HORN The weapons which project fiom the heads of 
vauous species of animals, constituting what are known as 
horns, embrace substances which aie, m their anatomical 
structure and chemical composition, quite distinct from 
each other, and although in commerce also they are 
known indiscriminately as horn, their uses are altogether 
dissimilar These differences m structure and properties 
are thus indicated by Professor Owen — “The weapons to 
which the teim hom is properly or technically applied con- 
sist of very different substances, and belong to two organic 
systems, as distinct from each other as both aie from the 
teeth. Thus the horns of deer consist of bone, and are 
processes of the frontal bone ; those of the guaffe are inde* 
pendent bones or ‘epiphyses' covered by hany skin, those 
of oxen, sheep, and antelopes are ‘ apophyses 1 of the frontal 
bone, covered by the corium and by a sheath of true horny 
material, those of the prong-horned antelope consist at their 
basis of bony piocesses covered by hairy skin, and aie 
covered by homy sheaths m the rest of their extent. They 
thus combine the character of those of the giraffe and ordi- 
nary antelope, together with the expanded and branched 
form of the antlers of deeis. Only the horns of the rhino- 
ceros are composed wholly of horny matter, and this is dis- 
posed m longitudinal fibres, so that the horns seem rather 
to consist of coarse bristles compactly matted together m 
the form of a moie or less elongated sub-compressed cone ” 
True horny matter is really a modified foim of epidermic 
tissue, and consists of an albuminoid principle termed 
“ keratin." It foims, not only the boms of the ox tribe, 
but also tbe hoofs, claws, oi nails of annual* generally, the 
cai apace of the tortoises and the armadilloes, the scales of 
the pangolin, porcupine quills, and bird* featheis, &c The 
principal application of horns is for the manufacture of 
combs, and under the heading Comb, vol. vi pp 177-78, 
that industry is descnbed The othei uses to which hom 
is now devoted, among which may be noted the pressing of 
buttons, the making of handles foi walking-sticks, umbi el- 
las, and knives, the manufactuie of drinking-caps, spoons 
of various kinds, and snuff-boxes, do not here require ex- 
tended notice The parings and refuse of horn are valuable 
for the manufacture of prussiate of potash and as manure , 
and the ash of the cores of hom makes excellent cupels for 
the assay of precious metals, fn former times horn was 
applied to several uses for which it is no longer required, 
although such applications have left their traces in our 
language, Thus the musical mstiumenU and fog signals 
known as horns indicate their descent from eaihei and 
simpler foims of apparatus made fiom hom. In the same 
way powder-horns were spoken of long after they ceased to 
be made of that substance , to a small extent lanterns still 
continue to be “glazed" with thin transparent plates of 
horn, a practice which a century ago was universal. Horn- 
books consisted of spelling-books with their leaves protected 
by thin plates of horn, and it was in foimer times 
customaiy to protect the titles of valuable MSS m the 
same way. Daei-hom is almost exclusively used for 
handles by cutlers and walking-stick and umbiella make is. 
The largest supply is obtained fiom the East Indies, and 
consists pimeipally of the antlers of the axis, Axis metadata, 
and the Rusa deer, Bum Anstotehs 

HORN", or Feexch Hoen, a wind instrument made at 
various tunes of various materials such as wood, ivory, and 
several metals, but belonging iu its modern significance to 
the class of biass instruments In how far the instru- 
ments of similar type or character used by the Jews and 
other Eastern nations, by the Romans, and by mediaeval 
knights may have been related to the modem horn it is 
needless to investigate here. The instrument as we know 
it dates at least from the 16th century, for a picture of 
the circular horn is found m Virdung's Ilimca (151 1). But 
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ruder representations of similarly -shaped instruments occur 
in armoilal bearings of a much remoter period The horn 
in its earlier furm^served exclusively the various purposes 
of the hunt, whence its name m the different languages . 
Italian, corno di caccia , French, cor de chasse ; German, 
Waldhorn Ougmally there seems to have been only a 
single ung, but a second semicircle occurs at an early 
date The capabilities of the primitive instrument were 
as limited as its purpose, the latter being chiefly that of 
announcing by signals the various stages and incidents 
of the hunt, such as the Reveille , the Hallali , and the 
Mart. Simple tunes, however, were within its range, for 
Mersenne mentions a “concert a quatre” for horns as early 
as 1637, The demands on the horn were naturally much 
enlarged when it was introduced into the orchestra as an 
exponent of artistic and complicated music As to the 
date of this event opinions differ consideiably. It has 
been asserted that Gossec was the first to make use of the 
horn m an important orchestral part m 1759. But this 
is true, if true at all, of France only. In Germany and 
England the instrument was in common use at a much 
earlier period. From 1712-1740 two hormsts were 
members of the imperial chapel in Vienna at the not incon- 
siderable salary of 360 florins Horeovei, both Handel (m 
Iixs Water Music, 1715, and elsewhere) and Bach assign 
important parts to the horn. The notes natural to the 
horn and produced by the action of the lips alone are the 
so-called harmonics or partial tones of the bottom note be- 
tween the extreme limits of the C below the staff in the bass 
clef to the E in alt. Some of these notes are, however, not 
used in practice. In order to supply the notes not in the 
scale of natural harmonics various methods have been used. 
The simplest is the insertion of the hand in the bell of the 
instrument, accidentally discovered by a German hornplayer 
towards the end of the last century The effect is to lower 
the note by a semitone or a whole tone, according to the 
extent that the orifice is closed* The drawback attaching 
to this system is that the “closed ” or “stopped” (< etouffe ) 
notes differ in character from the open ones, and are m 
part dull It is true that a good composer may produce 
certain effects by this means. In the modern horn a 
mechanical contrivance generally takes the place of the 
hand. This is the valve or ventil, an apparatus for lower- 
ing the note by means of the pressure of the fingers There 

are three valves attached to the ventil-horn, lowering the 
note by one, two, and three semitones respectively. Most 
modern composers write for the ventil-horn exclusively, 
others use it in combination with natural or hand horns. 
Another important appliance of the horn is the crook, which 
may best be described as a transposing machine. The 
crooks can be removed at will, their effect (by altering the 
length of the tube) being to transpose the notes produced by 
the lips into anything that is required The player there- 
fore plays as it were in one and the same key, and the 
difficulty of transposing his part mentally is saved to him, 
In consequence the bom part m a score is always written 
in the key of C, which may be changed into E flat or F or 
E by merely inserting the crook intended for that key. In 
this way not only the diatonic scale, but all kinds of 
chromatic progressions can be produced on the horn. Of 
these opportunities modem composers have largely availed 
themselves, frequently tasking the capabilities of the players 
to the utmost degree. The passage for three horns in the 
great scena of Fideho in Beethoven’s opera of that name is - 
celebrated for its effectiveness as well as for its difficulty. 
With Wagner also the horns are favourite instruments. 
In the economy of the orchestra the horns form the transi- 
tion from the wood-winds to the trumpets, trombones, and 
other loud brass instruments ; they share the softness of 
the former with the power of the latter, and may be used 


with equal effect both m fillmg up the harmony and m 
emphasizing the melody In works of a lomantie character 
such as Mendelssohn’s oveiture to A Midsummer Night's 
Bream } or Weber’s Der Fremhutz , they aie invaluable for 
the purpose of local colouring. There are also many solo 
pieces written for the horn, amongst which Mozart’s thiee 
concerti for horn and orchestra, Schumann’s concerto for 4 
horns and oichestia (op 86), Beethoven’s horn sonata (op 
17), and Biahms’s trio for pianofoite, violin, and horn (op 
40) may be cited. 

HORNBEAM, Carpvnus , Tournef., a small genus of 
trees of the natural order Gnpnlifeim and sub-oider Corylece 
The Latin name Gaijnnus has been thought to be derived 
from the Celtic car , wood, and pm or pen, head, the wood 
of hornbeams having been used for yokes of cattle (see 
Loudon, Fncy of PL , p 792, new ed, 1855, and Littr6, 
Diet, ii. 556). The common hornbeam, or yoke-elm, 
Garjpimcs Betulus , L (Gr, probably t,vyla , Geim., Horn- 
baum and Hombuche ; Fr., cliarme), is indigenous m the 
temperate parts of western Asia and of Asia Minor, and m 
Europe, where it ranges as high as 55° and 56° N. lat, It 
is common in woods and hedges in paits of Wales and of 
the south of England. The trunk is usually flattened, and 
twisted as though composed of several stems united ; the 
bark is smooth, and light grey ; and the leaves are sub- 
distichous, 2 to 3 inches long, elliptic-ovate, doubly serrate, 
pointed, numerously ribbed, hairy below, and opaque, and 
not glossy as in the beech, have large stipules and shoit 
petioles, and when young are platted The flowers appear 
with the leaves m April and May. The male catkins aie 
about 1 J inches long, and have pale yellow anthers, bearing 
tufts of hairs at the apex , the female attain a length of 2 to 
4 inches, with bracts 1 to 1 J inches long The green and 
angular fruit or “ nut ” ripens in October, it is about \ inch 
m length, is in shape like a small chestnut, and is enclosed 
in leafy, 3-lobed bracts The hornbeam thrives well on stiff, 
clayey, moLst soils, into which its roots penetrate deeply ; on 
chalk or gravel it does not flourish. Raised from seed it 
may become a tree 40 to as much as 70 feet in height, 
greatly resembling the beech, except in its rounder and 
closer head. It is, however, rarely grown as a timber-tree, 
its chief employment being for hedges “In the single 
row,” says Evelyn (Sylva, p 29, 1664), “it makes the 
noblest and the stateliest hedges for long Walks m Gardens 
or Faihs, of any Tree whatsoever whose leaves are 
deciduous ” As it bears clipping well, it was formerly much 
used m geometric gardening. The branches should not be 
lopped m spring, on account of their tendency to bleed 
at that season. 

The wood of the hornbeam is white and close-grained, 
and polishes ill, is of considerable tenacity and little flexi- 
bility, and is extremely tough and hard to work — whence, 
according to Gerard, the name of the tree. It has been 
found to lose about 8 per cent, of its weight by drying. 
As a fuel it is excellent; and its charcoal is much esteemed for 
making gunpowder The bark of the hornbeam has tome 
properties, and the inner part is stated by Linnaeus to afford 
a yellow dye In France the leaves serve as fodder. The 
tree is a favourite with hares and rabbits, and the seed- 
lings are apt to be destroyed by mice. Pliny (Nat 
Mist., xxvi. 26), who describes its wood as red and easily 
split, classes the hornbeam with maples. The American 
hornbeam, blue or water beech, or iron- wood, is Carpmus 
amencana , Mich. ; the common hop-hornbeam, a native of 
the south of Europe, is Ostrya vulgaris , WillcL, and the 
American, O virgimca , Willd. 

See Gilpin, For Scenery, i , ed Lander, 1834 ; Loudon. At hot etum. 
UL 2004, 1838 , Selby, Forest Trees , p 337, 1842 , Bentham, 
Bmdb of Brit Flora , n 753, 1865 ; Syme, Soioerlnfs Eng. Bot , 
vm 1/6, 1868 , J D. Hooker, Student's Flora, p 365, 2d ed,, 1878 . 
and Abbokioultttrb, yoL ii. p 317 
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HORN 

HORNBILL, the English name for a long while generally I 
given to all the birds of the Family Buceiotidve of modern 
ornithologists, from the extraordinary horn-like excrescence 
(i epitkema ) developed on the bill of most of the species, 
though to which of them it was hist applied seems doubt- 
ful. Among classical authors Plmy had heaid of such 
animals, and mentions them ( Hist Nat , lib x. cap lxx ) 
under the name of Ti agopan , but he deemed their existence 
fabulous, comparing them with Pegasi and Guy phones — in 
the words of Holland, his translator (vol 1 . p 296) — u I 
thmke the same of the Tragopanades, which many men 
affirme to bee greater than the iEgle, having crooked 
homes like a Ram on either side of the head, of the colour 
of yron, and the head onely red ” Yet this is but an exag- 
gerated description of some of the species with which 
doubtless his informants had an imperfect acquaintance. 
Mediaeval writers found Pliny’s bird to be no fable, for 
specimens of the beak of one species or another seem 
occasionally to have been brought to Europe, where they 
were preserved m the cabinets of the curious, and thus 
Aldrovandus was able to describe pretty fanly and to figure 
(< Ornithologia , lib xii. cap xx tab x fig 7) one of them 
under the name of u j Ehuiocei os Avis” though the rest of the 
bird was wholly unknown to him When the exploration of 
the East Indies had extended furthermore examples reached 
Europe, and the “ Corvus Indicus comutus ” of Bontius 
became fully recognized by Willughby and Ray, under the 
title of the “ Horned Indian Raven or Topau called the 
Rhmoceiot Bird,” Since the time of those excellent or- 
nithologists our knowledge of the Hornbills has been steadily 
increasing, but it must be confessed that in regard to many 
points there is still great lack of precise information, and 
accordingly the completion of Mr Elliot’s “ Monograph of the 
Bucerotidae ” (now m course of publication) is most earnestly 
fco be desired, for therein it is to be hoped that all questions 
respecting their history and classification may be fully 
treated. At present great diversity of opinion prevails as 
to how many real genera the Family comprises, or how many 
species. The group, though no doubt ought to be enter- 
tained as to its limits, 1 has not attracted sufficient notice 
from ornithologists, and therefore, apart from the merest 
superficial characters, the difference of the several sections 
which it includes has never been properly explained, nor 
have their distinctions been placed on a firm basis. Some 
authors appear to have despaired of dividing it satisf act only, 
and have left all the described species in the Lmmean genus 
Buceros , as for example, Professor Sehlegel ( Gat clu Mus . 
des Pays Bas, Buceros) ; others have split that genus into 
more than a score — a number which seems to be quite 
unnecessary. Sundevall ( Tentamen , pp 96, 97), with his 
usual caution, has restrained himself to the recognition of 
three genera, but it is unquestionable that more should 
reasonably be admitted, though the piesent writer is not 
prepared to state how many are required 

The fiist genus admitted by Sundevall is Bhinoplax, -winch seems 
propeily to contain but one species, the Buceros vigil , B scutatus , 
or B qaleatus of authors, commonly known as the Helmet-Hornbill, 
a native of Sumatra and Borneo This is easily distinguished by 
having the fiont of its neaily veitical and slightly convex epitkema 
composed of a solid mass of hoin 2 instead of a thin coating of tlie 

1 Such genera as Eurycei os, Scythrops , and some others, togethei 
With the whole Family Momoticlce , which had “been at various times 
and by various systematic placed among the Bucerotidm, have evi- 
dently no real affinity to them 

2 Apparently con elated with this structuie is the curious thickening 

of the ‘ ‘ pros encephalic median septum 71 of the cranium as also of 
that which divides the “ prosencephalic ” from the “mesencephalic 
chamber,” noticed by Professor Ow en {Cat Osteol Ser Mus Boy Coll 

Burg England , i p 287), while the solid horny mass is further 
strengthened by a backing ot bony props, dmected forwards and meet- 
ing its base at right angles This last singular ari angement, which is 
not perceptible in the skull ot any otliei species examined by the pre- 
sent writer, does not seem to have been described 
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light and cellular structure found m the others So dense and hard 
is this poition of the “helmet” that Chinese and Malay artists 
carve figures on its surface, oi cut it transversely into plates, 
which from then agieeable coloming, bright yellow with a seailet 
rim, are worn as hiooches or othei ornaments Tins bud, which is 
larger than a haven, is also remarkable foi its long giaduated tail, 
having the two middle feathers nearly twice the length of the rest 
Rothing is known of its habits Its head was figuied by Edwards 
more than a century ago, hut little else had been seen of it until 
1801, when Latham desenbed the plumage from a specimen m the 
British Museum, and the fiist figiue of the whole bird from an 
example m the Museum at Calcutta was published by Haidwicke 
m 1823 ( Tians Linn Society , xiv pi 23) Yet more than twenty 
years elapsed before French natuialists became acquainted with it 
, Undei Bhinoplax Sundevall places the Bucuos eoniutvs of Baffles, 
but this would seem to be a wrong position foi that species, the 
type of Bonapaite’s genus Beicnimnis, since it does not appear to 
possess a frontlet of solid liom 

Sundevall divides the genus Buceros into tlnee sections, of which 
one, Buceios pioper, contains the species having the epitkema 
developed to its gieatest extent, such as B o hmoccios , B hydio - 
coiax, B bicwms, and othei s, while the remaining sections have 
little or no epiiheena, and one of them has the throat feathered 
This last includes the African forms which seem to belong to the 
genus Toccus of Lesson, while the other comprises the Oriental 
species exemplified by Mi Hodgson's genus Accros , but the 
anangement cannot be deemed wholly satisfactory, and must be 
regarded only as an approach to a better The piesence or absence 
of the epitkema may indeed be considered m distinguishing geneia 
but among those that possess it, seeing that its development is to £ 
great degiee dependent upon age and perhaps sex (this last being 
uncertain), its size and shape hardly afioid good gene^c characters 
and, though the group assigned by Sundevall to Buce/os pi ope: 
doubtless requires further separation, some less superficial distmc 
tions must be pointed out than those which have been taken a ( 
sufficient to establish many of the “geneia 1 * of this family sug 
gested by several ornithologists Again, m the grouping of tlios< 
forms which possess little oi no epitkema sound chaLacteis an 
equally wanting for the divisions as yet set foith, and until fuithei 
investigations have been made the limits of even the genera Aceio 
and Toccus cannot be laid down Tickell m lus manusenpt End 
of India (m the library of the Zoological Society of London) divide 1 
the Hornbills of that country into two genera only, Buceios ant 
Acer os, remaikmg that the birds of the former fly by alternately 
flapping then wings and sailing, while those of the lattei fly by 
legulai flapping only 3 Several differences of stiuetme are pre 
sented by the sternal apparatus of the various Buccroiidce , and it r 
quite possible that these differences may be correlated with TiekelFi 
obseivations so as to furnish, when more is known about the& 
birds, a better mode of classing them, and the same may be said o 
those of the Afuean group containing the genus Toccus and it ( 
allies 

Lastly, we have the genus Bucm ms, or Bucorax as some call it 
confined to Africa, and containing at least two and peihaps mori 
species, distinguishable by their longer legs and shorter toes, tin 
Ground-Hornhills of English wiiteis, in contrast to all the preced 
mg, which are chiefly arboreal m then habits, and when not flying 
move by short leaps or hops, while the members of this group w all 
and run with facility From the dajs of Bruce at least tlieie an 
few Afuean travellers who have not met with and m their narra 
tives more oi less fully desenbed one oi other of these buds, whoa 
large size and fearless habits render them conspicuous objects 

As a whole the Hornbills, of which more than 50 specie! 
have been described, form a very natural and m some re 
spects an isolated group, placed by Professor Huxley amon^ 
his Qoccygomoiphm. It has been suggested that they havi 
some affinity with the Hoopoes ( Upupidce ), but even if tha 
view be good the affinity cannot be very near. Then 
supposed alliance to the Toucans ( Rhamphastidm ) rest! 
only on the apparent similarity presented by the enormoui 
beak, and is contradicted by important structural characters 
In many of their habits, so far as these are known, al 
Hornbills seem to be much alike, and though the modifica 
tion m the form of the beak, and the presence or ahsenc< 
of the extraordinary excrescence, 4 whence their name n 


3 The noise made by the wings of some of the large species m thei 
flight is compared by Mr "Wallace, m an admirable article on the Family 
{Intellectual Observer, 1863, pp 310 et seqq ), to the puffing of a loco 
motive steam-engine when starting with a tiam, and can he heard • 
mile off 

4 Buffon, as was his manner, enlarges on the cruel injustice done ti 
these birds by Eat me m encumbering them with this deformity, whicl 

XII — 22 
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derived* eauses great diversity uf aspect among them* the 
possession of prominent eyelashes (not a common feature 
in Birds) produces a uniformity of expression which makes 
it impossible to mistake any member of the family. Horn- 
bills are social birds* keeping in companies* not to say 
Socks, and living chiefly oil fruits and seeds ; but the bigger 
specie 3 also capture and devour a large number of snakes, 
while the smaller are great destroyers of insects. The older 
writers say that they eat carrion, bat further evidence to 
that effect is required before the statement can be believed. 
Almost every morsel of food that is picked up is tossed 
into the air, and then caught in the bill before it is swal- 
lowed. They breed in holes of trees, laying large white 



Great Indian Horabill {B. licornis). After Tiekells drawing in 
flie Zoological Society’s library. 

eggs, nod when the hen begins to sit the cock plasters up 
the entrance with mud or clay, leaving only a small window 
through which she receives the food he brings her during 
her incarceration. 

This remarkable habit, almost simultaneously noticed by 
3>r Mason in Burma, Tickell in India, and Livingstone in 
Africa, and since confirmed by other observers, especially 
Mr Wallace 1 in the Malay Archipelago, has been connected 
by Mr Bartlett (Proc. Zooh Society, 1869, p. 142) with a 
peculiarity as remarkable, which he was the first to notice. 
This is the fact that Hornbills at intervals of time, whether 
periodical or irregular is not yet known, cast the epithelial 
layer of their gizzard, that layer being formed by a secretion 
derived from the glands of the pro vent riculus or some other 
upper part of the alimentary canal. The epithelium is 
ejected in the form of a sack or bag, the mouth of which is 

he declares must hinder them from getting their food with ease. The 
only corroboration his perverted view receives is afforded by the ob- 
served fact that Hornbills, in captivity at any rate, never have any fat 
about them. The part played by the wonderful eyitfuma in the birds’ 
economy is altogether unknown. 

t 1 in his interesting work (i p. 218), this gentleman describes a nest- 
ling Hornbill (B. Ucomis) which he obtained as ic a most curious 
object, as large as a pigeon, but without a particle of plumage on any 
part of it It was exceedingly plump and soft, and with a semi-trans- 
parent sadn, so that it looked more like a bag of jelly, with head and 
feet stuck on, than like a real bird. 11 
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closely folded, and is filled with the fruit that the bird has 
been eating. The announcement of a circumstance so ex- 
traordinary naturally caused some hesitation in its accept- 
ance, but the essential truth of Mr Bartlett’s observations 
has been abundantly confirmed by Professor Flower (tom. 
cit p. 150), and especially by Dr Mnrie (op. tit . , 1874, p. 
420), and what seems now to be most wanted is to know 
whether these castings are really intended to form the hen 
bird’s food during her confinement. (a. n.) 

HOBN-BOOK, a name sometimes given to an elementary 
treatise on any subject. It was originally applied to a sheet 
containing the letters of the alphabet, which formed a primer 
for the use of children. It was mounted on wood and 
protected with transparent horn. Sometimes the leaf was 
simply pasted against the slice of horn. The wooden frame 
had a handle, and it was usually liung at the child’s girdle. 
The sheet, which in ancient times was of vellum and latterly 
of paper, contained first a large cross — the criss-crosse — 
from which the horn-book was called the Christ Cross Bow, 
or criss-cross-row. The alphabet in large and small letters 
followed. The vowels then formed a line, and their com- 
binations with the consonants were given in a tabular form. 
The usual exorcism — “ in the name of the Father and of the 
Sonne and of the Holy Ghost, Amen ’’—followed, then the 
Lord’s Prayer, the whole concluding with the Eoman 
numerals. The horn-book is mentioned in Shakespeare’s 
Love's Labours Lost , v. 1, where the la, the a , c, i, o, n, 
and the horn, are alluded to by Moth. It is also described 
by Ben Jonson — 

“ The letters may be read, through the horn , 

That make the story perfect.” 

Horn-books are now of great rarity. A representation of 
a good specimen will he found prefixed to Halliwell’s Notices 
of Fugitive Tracts, in the twenty-ninth volume of the works 
printed for the Percy Society. 

HORNCASTLE, a market-town giving its name to a 
soke in Lincolnshire, England, is situated at the foot of a 
line of low hills called the Wolds, on an angle formed by 
the confluence of the Bain and Waring, and at the terminus 
of a branch line of the Great Northern Railway, 21 miles east 
of Lincoln. The principal buildings are the parish church 
of St Mary’s {supposed to have been originally erected in 
the time of Henry YII., possessing a square embattled 
tower , many fine old monuments, and an old brass), Queen 
Elizabeth’s grammar school founded in 15 G2, the dispensary 
opened in 1789, the com exchange opened in 1856, with 
a room for public meetings, and accommodation for the 
mechanics’ institute, a library, and a news-room. There are 
also national and Wesleyan schools, and an infant school for 
poor children. Among the charities is one for apprenticing 
orphan boys belonging to the parish. A few fragments still 
remain of the ancient fortification from which the town takes 
its name, and many Pieman urns and coins have been dis- 
covered in the vicinity. Near the confluence of the rivers 
there at one time existed an ancient labyrinth called the 
Julian bower. To the south-east of the town there is a 
spot called Hangman’s Corner, where criminals were formerly 
executed. The prosperity of the town is chiefly dependent 
on agriculture and its horse-fairs, — that held iu August 
being the largest of its class in England. Brewing, 
malting, and currying are carried on, and there is some 
trade in coal and iron. The population of the parish in 
1871 was 4947, and of the soke 10,469. 

Horncastle is "believed, to be tlie Eoman BannovaUum. The 
fort is said to have been originally constructed by tlie Homans, re- 
fortified and strengthened by Ilorsa, the brother of Hengest, but 
shortly afterwards demolished by Yortimer, king of the Britons. 
The manor at tlie time of the Borman survey belonged to the king, 
and after being for an unknown period in private hands, was sold 
in the reign of Henry III. to the bishop of Carlisle, who received 
from Henry a charter authorizing him to try felons and hold a court 
leet, and granting free warren and an annual fair. 
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HORNE, George (1730-1792), bishop of Norwich, was | 
bom on November 1, 1730, afc Otham near Maidstone, 
wheie his father was a clergyman, and received his eaily 
education at the Maidstone school, whence he pioceeded to 
University College, Oxford. In 1749 he became a fellow 
of Magdalen College, of winch in 1768 he was appointed 
president As a pieacher he early attained great popu- 
larity, and his reputation was further helped by several 
clever if somewhat wrong headed publications, including a 
satirical pamphlet entitled The Theology and Philosophy 
of Cicero's Sommum Scip>ionis (1751), a defence of the 
Hutchmsomans in A Pear , Candid , and Impartial State 
of the Case between Sir Isaac Newton and Mr Hutchinson 
(1753), and critiques upon Dr Shuckford (1754} and Dr 
Kenmcott (1760). In 1776 he published his well-known 
Commentary on the Booh of Psalms , and in the same year 
lie was chosen vice-chancellor of his university, in 1781 he 
was made dean of Canterbury, and m 1790 he was raised to 
the see of Norwich, winch, however, he held for less than 
two years He died at Bath January 17, 1792. 

His collected TFoils vere hist published, with a Mernon by one 
of lus chaplains (J ones), in 1795 Theie have been seveial subsequent 
editions, the latest being that of 1830 The most populai and also 
the best of his waitings, the Qommeatm y on the Psahas, has been still 
moie fiequently lepunted, occasionally along with an essay by 
James Montgomery, or with a much moie lemaikable discomse by 
Edwaid Irving 

HORNE, Thomas Haetwell (1780-1862), a well- 
known writer on Biblical introduction, was born m London 
on October 20, 1780, and fiom 1789-95 was educated at 
Christ’s Hospital, wheie Coleridge was an eklei contem- 
porary On leaving school, his cn cumstances not peimittmg 
him to pioceed to the university, he became cleik to a 
banister, but eaily manifested an unconquerable passion 
foi liteiaty pursuits When barely twenty years of age he 
published (1800) A Brief View of the Necessity and Tiuth 
of the Christian Revelation , which reached a second edition 
in 1802 In the years immediately following he became 
the autlioi of several rnmoi works, and m 1814, having 
been appointed Librarian of the Suuey Institution, he 
issued his Introduction to the Study of Bibliography 
This was followed m 1818 by the woik to which he had 
devoted the best pait of many years, the Introduction to 
the Cnhcal Study of the Holy Sc? iptu? es 9 which rapidly 
attained a rare popularity, and secured for its author a high 
and secitie place among contemporary seholais In 1819 
he received ordination fiom the bishop of London, although 
unpossessed of the customary university degree, and some 
time afterwaids he was appointed to the erne of the united 
parishes of St Edmund the King and St Nicolas Aeons 
m London. On the bieakmg up of the Surrey Institution 
m 1823, he war appointed (1824) to superintend the classi- 
fication and publication of the Bntish Museum Catalogue 
After the pioject of making a classed catalogue had been 
abandoned, he continued to take pait in the preparation 
of the alphabetical catalogue, and his connexion with the 
museum continued to subsist until 1861, when his infirmi- 
ties caused him to resign He died m London on January 
26, 1862 

Besides tbe works alieady mentioned Horne wrote numeious 
otheis of secondary importance, which, as catalogued m Alhbone’s 
Dictionary by himself, exceed foity m number The Introduction, 
edited by Ayie and Tiegelles, leached a 12th edition m 1869 (4 vols 
8vo) , but, ovmg to tbe recent rapid advances of critical science, it 
is now somewhat out of date 

HOENELLSYILLE, a township and post village of 
Steuben county, New York, is situated on the Camsfceo 
river and on the Erie Railway, 90 miles south-east of 
Buffalo It is well supplied with school and churches, 
and possesses plamng-mills, tanneries, and factories foi 
sashes and blinds, furniture, cars, mowmg-machines, and 
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boots and shoes. The population was 5639 m 1870, an l 
9852 m 1880. 

HORNER, Feaxcis (1778-1817), political economist, 
was bom at Edinburgh, August 12th, 1778 After passing 
through the usual courses at the high school and university 
of his native dty, he devoted five years, the find two m 
England, to comprehensive but desultory study, and in 
1800 was called to the Scotch bar Desirous, howevei, of 
a wider sphere, Horner removed to London m 1802, and 
occupied the interval that elapsed before his admission to 
the English bar m 1807 with researches m law, philosophy, 
and political economy, and latterly with pailiamentary 
duties In February 1806 he became one of the commis- 
sioners for adjusting the claims against the nawab of Aicot, 
and m November entered parliament as member for St 
Ives Next year he sat for Wendover, and in 1812 for 
St Mawes, m the patronage of the marquis of Buckingham. 
In 1811, when Lord Grenville was organizing a prospective 
ministry, Homer had the offer, vhich he refused, of a 
treasury secretaryship. He had resolved not to accept 
office till he could afford to live out of office , and his pio- 
fessional income, on which he depended, was at no time 
proportionate to his abilities His labonts at last began 
to tell upon a constitution never robust, and in October 
1816 his physicians oiderecl km to Italy, where, howevei, 
he sank under Lis malady He died at Pisa, Febmary 8, 
1817. He was buried at Leghorn, and a marble statue 
by Chantrey was erected to his memory m Westminster 
Abbey 

Without the advantages of rank, or wealth, or even of 
genius, Fiancis Horner rose to a high position of public 
influence and private esteem The speeches m the House 
of Commons on the occasion of moving for a new wilt foi 
St Mawes combine with the letteis of private fi lends m 
testifying to the respect anrl honour commanded by his 
integrity and wide and cultured intellect, and to the 
affection won by Ins sweet and noble disposition, as veil 
as to the general legiet foi the untimely death of one vho 
gave piomise of such abilities as a statesman The eaily 
friend of Brougham and Jeffrey m Edinburgh, and wel- 
comed m London by Romilly, Mackintosh, Abeicromby, 
and Lord Holland, Horner was by sincere conviction a 
Whig. His special field was political economy. Master 
of that subject, and exercising a soit of moral as well 
as intellectual influence over the House of Commons, 
he, by his nervous and earnest rathei than eloquent style 
of speaking, could fix its attention for hours on such dry 
topics as finance, and coinage, and currency As chair- 
man of the parliamentary committee fur investigating the 
depreciation of bank notes, foi which he moved m 1810, he 
extended and confirmed 3ns fame as a political economist 
by his share in the famous Bullion Repo? t It was chiefly 
through his efforts that the paper-issue of the English banks 
was checked, and gold and silver reinstated m then true 
position as circulating media, and his views on fiee trade 
and commerce have been generally accepted at their really 
high value. Hornei was one of the piomoteis of the 
Edinburgh Review m 1802. His articles m the early 
numbers of that publication, chiefly on political economy, 
form his only literary legacy. 

Afcmoi/s and Co? ? cspondence of Fumcis Home ? , M P , was pub- 
lished by his hiotliei m 1843 See also the Edinburgh and Qua? - 
tcrly Reviews foi the same year , and JBIacLicood’s Magazine, vol l 

HORNET. See Wasp. 

HORNPIPE was originally the name of an instrument no 
longer m existence, and is now used for an English natmnal 
dance The sailor’s hornpipe, although the most com- 
mon, is by no means the only form of the dance, for 
there is a pretty tune known as the “ College Hornpipe,” 
and other specimens of a similar kind might he cited. The 
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composition of hornpipes flourished chiefly m the last 
centnrv, and even Handel did not disdain to use the char- 
acteristic rhythm The hornpipe may be written in j or in 
common time, and is always of a lively nature 

HOPwBOCKS, Jeremiah (1619-1641), an astronomer 
of extraordinary promise blighted by a premature death, 
was horn m 1619 at Toxteth Park, near Liverpool Of 
the cucumstances of his family little is known, further 
than that they were poor, hut the register of Emmanuel 
College, Cambridge, testifies to his entry as sizar, May 18, 
1632 Isolated m Ms scientific tastes, and painfully 
straitened m means, lie pursued amid innumerable difficul- 
ties his purpose of self-education. His university career 
lasted three years, and on his return to Lancashire he 
devoted to astronomical observations the brief intervals of 
leisure snatched from the harassing occupations of a 
laborious Me. In 1636 he met with a congenial spirit m 
William Crabtree, a draper of Broughton, near Manchester, 
and encouraged by his advice he exchanged the guidance of 
Lansberg, a pretentious but inaccurate Belgian astronomer, 
for that of Kepler. He now set himself to the revision of 
the Jludolphine Tables (published by Ivepler m 1627), and 
in the progress of his task became convinced that a transit 
of Yenus overlooked by Kepler would nevertheless occur 
on the 24th of November (OB) 1639. He was at this time 
curate of Hoole,near Preston, having recently taken orders 
m the Church of England, although, according to the 
received accounts, he had not attained the canonical age 
The 24th of November falling on a Sunday, his clerical 
duties threatened fatally to clash with his astronomical 
observations j he was, howevei, released just in time to 
witness the punctual verification of his forecast, and care- 
fully noted the progress of the phenomenon during half 
an hour before sunset (3.15 to 3 45). This transit of 
Yenus is remarkable as the Erst ever observed, that of 
1631 predicted by Kepler having been invisible in Europe. 
Notwithstanding the rude character of the apparatus at 
his disposal, Horrocks was enabled by his observation of it 
to introduce some important corrections into the elements 
of the planet’s orbit, and to reduce to its exact value the 
received estimate of its apparent diameter. 
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After a year spent at Hoole, he returned to Toxteth, and 
there, on the eve of a long promised visit to his friend 
Crabtree, unexpectedly expired, January 3, 1641, m the 
twenty-second year of his age. It is difficult to over- 
estimate the services which, had his life been prolonged, 
this singularly gifted youth might have rendered to astrono- 
mical science. To the inventive activity of the discoverer 
he already united the patient skill of the obseiver and 
the practical sagacity of the experimentalist. Before he 
was twenty he hud affoided a specimen of his powers by 
an important contribution to the lunar theoiy He first 
brought the revolutions of our satellite within the domain 
of Kepler’s laws, pointing out that her appnrent irregu- 
larities could be completely accounted for by supposing 
hei to move m an ellipse with a variable eccentricity and 
directly rotatory major axis, of which the earth occupied 
one focus These precise conditions were afterwards demon- 
strated by Newton to follow necessarily from the law of 
gravitation. 

In lus speculations as to the physical cause of the 
celestial motions, his mind, though not as yet wholly 
emancipated from the tyranny of gratuitous assumptions, 
was working steadily towards the light He clearly per- 
ceived the significant analogy between terrestrial gravity 
and the force exerted in the solar system, and used an 
ingenious expeument to illustrate the composite character 
of°the planetary movements He also reduced the solar 
parallax to 14" (less than a quarter of Kepler’s estimate), 
corrected the sun’s semi-diameter to 15' 45", recommended 
decimal notation, and was the first to make tidal observations. 

Only a remnant of the papers left by Horrocks was preserved by 
the care of "William Crabtree After his death (which occurred soon 
after that of Ins fuend), these were purchased by Dr Worthington, 
of Cambridge ; and from Ins hands the treatise Venus m sole visa. 
passed into those of Hevelius, and was published by him m 1662 
w ith his own observations on a transit of Mercury The remaining 
fragments were, under the directions of the lloyal Society, reduced 
by Dr Wallis to a compact form, with the heading Ast? onomia ICep- 
lericma defensa ct promota, and published with numeious extracts 
fiom the letters of Horrocks to Crabtree, m a volume entitled 
Jeremies Eorroccu Opera Postluma , London, 1672 A memoir ot 
his life by the Rev Arunclell Blount Whatton, piefixed to a trans- 
lation of the Venus m sole visa, appeared at London in 1859 
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PART L— ZOOLOGY AND ANATOMY 


Zoology. 

T HE horse and its near allies, the several species of asses 
and zebras, constitute the genus JHquus of Linnaeus, 
a small group of animals of the class Mammalia , so dis- 
tinct in their organization from all other existing members 
of the class that in many of the older zoological systems 
they were placed m an order apart, under the name of 
Sohdmigida or Momdadyla. 

Investigations in comparative anatomy have, however, 
demonstrated that their structure, at first sight so singular 
and exceptional, is really but a modification of the same 
general plan upon which the tapirs and rhinoceroses are 
formed, and the discovery and restoration of the characters 
of extinct species, inaugurated by Cuvier during his fruitful 
researches into the fauna of the Pans basin, continued in 
various European localities by Kaup, Hutimeyer, Gervais, 
Gaudry, Huxley, and others, and recently conducted on a 
more ample scale m the prolific fossiliferous strata of North 
America by Leidy, Marsh, and Cope, have revealed 
numerous intermediate stages through which the existing 
horses appear to have passed in their modification from a 
Tory different ancestral form. 

We shall best understand what a horse really is if we first 


consider its origin and lineage; and this we are in a better 
position to do than with almost any other animal, as it is 
one of the few whose history (if the evidence afforded by 
palaeontology can be relied upon) can be traced back 
through an almost unbroken chain of links as far as the 
earliest Tertiary age. 

We have as yet no cognizance of the history of any 
mammals of the group to which the horse belongs befoie 
the dawn of the Eocene period Of where they lived and 
what they were like, from what earlier forms and by what 
stages of modifications descended, our actual knowledge is 
an absolute blank. Conjecture helps us but little, and 
why none of their remains have not ere this been discovered 
is a palaeontological mystery. We have, however, certain 
knowledge that when the land which formed the bottom of 
the great cretaceous ocean which flowed over a considerable 
part of the present continents of Europe and North America 
was lifted above the level of the water and became fitted for 
the habitation of terrestrial animals, it was very soon the 
abode of vast numbers of herbivorous mammals belonging 
to the group now called Ungulata or “ hoofed animals,” 
Wherever they came from, they had existed sufficiently long 
to have become already completely differentiated into two 
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principal forms, separated from each other by many distinct 
points m their organization, among which one of the most 
externally conspicuous was the stricture of their feet 
From this character the one form has received the name of 
ibtiodactyla or “even-toed,” the other Penssodactyla or 
“ odd-toed ” It is only of the latter that we shall have to 
speak m this article 

Perhaps the best notion of a penssodactyle ungulate of the 
Eocene age can be derived from the tapir of the present day, 
an animal which has changed less from the primitive and 
generalized type of the group of that time than any other 
existing member of the order These early foi ms had all the 
complete number of teeth found in so many of the mammals 
of that period of various orders, arranged according to the 
well-known formula — incisors -f, canines y, premolars y, 
molai ^ f = jx on eac ^ S1< H or ^ m The molar teeth 
had very short square crowns, with transverse or oblique 
ndges on the grinding surface In the fore limbs the larlius 
and ulna, and in the hmd limbs the tibia and fibula, were 
distinct and well developed bones Whatever the number of 
toes on each foot, the one corresponding to the middle or thud 
digLt of the generalized pentadactyle limb was the longest, 
its ungual phalanx was symmetrical in itself, and it formed 
the centreof the foot, on each sideof which theother toes were 
arranged m complete or partial symmetry according to the 
stage of development In the hmd foot m all known cases 
the symmetry was complete, only one toe on each side of 
the middle digit being present (fig 3, c) , but m the fore 
foot the primitive symmetry, formed by the presence of two 
toes on each side of the middle toe, had been lost in nearly 
all, by the disappearance of one of the outer toes (the first), 
the condition still retained by the tapirs (fig 3, a ) , or it had 
been replaced by the second stage of symmetry, m which 
both outer toes are absent, and only three remain, as m the 
modern rhinoceros (fig 3, c). By no animal of this period 
had the third, or most highly specialized stage of symmetry, 
that which, as we shall see, characterizes the modern horses 
(fig 3, e) y been attained. 

By various and gradually progressing deviations from 
the common original type, these animals began at a very 
early period to break up into several groups, some of which 
(as Macrauchenia ), after undergoing a considerable degi ee 
of specialization, have become extinct without leaving 
successors , but three of these modified types, already dis- 
tinct at the close of the Eocene period, have continued up 
to the present day, gradually, as time advanced, becoming 
more and more divergent from each other. These are now 
represented by the thiee families of the rhinoceroses, the 
tapirs, and the horses Great as may be the differences 
between these animals as we see them now, we can trace 
their history step by step, as revealed by the fragments 
preserved from former ages, further and further back m 
time, their differences continually becoming less marked, 
and ultimately blending together, if not into one common 
ancestor, at all events into forms so closely alike in all 
essentials that no reasonable doubt can be held as to their 
common origin. 

Leaving out of further consideration the two collateral 
branches, it will be our purpose now to follow the histoiy 
of the special subject of this article. 

The remains of the earliest known animals to which it is 
possible to trace back the modern horse by a series of 
successive modifications are found in the lowest strata of 
the great lacustrine formations assigned to the Eocene 
period, spread over considerable portions of the present 
territories of New Mexico, Wyoming, and Utah in North 
America. That similar animals may have existed m other 
parts of the world is extremely probable. Negative evi- 
dence m such cases is of little value, as may be judged by 
the fact that it is only within a very few years that the 


existence of these deposits teeming with fossil remains of 
previously unsuspected forms has been brought to light, and 
tlieir systematic exploration has scarcely jet commenced 
A little animal, not laiger than a fox, Euhippus of Mai&h, 
presented the most generalized form of the penssodactyle 
type as yet discovered, as besides the four welL-developed 
toes of the fore foot, found in so many others, Lt had at 
least a rudiment of a fifth All analogy leads to the sup- 
position that this must in its turn have been represented at 
a still earlier period by another form with all five toes 
complete, bat direct evidence of this is at present wanting. 

The transition from this horse-like animal of the early 
period to the horses of modem times has been accompanied 
by a gradual increase m size The diminutive Eocene 
Eohippus and Otokippus were succeeded m the Miocene 
period by other foims to which the names of Anihithm iu?n 
and Miohippus have been given, of the size of sheep , these 
again m Pliocene times by Hippa ? ion and PhoJnppns } as 
large as the modem donkeys ; audit is only m the Pleisto- 
cene period that Equidce appeared which approached m 
size the existing hoise Important structural modifications 
have also taken place, with corresponding changes m the 
mode of life of the animal The neck has become elongated, 
the skull altered m form, the teeth greatly modified, and 
the limbs have undergone remarkable changes The last 
two require to be descnbed more m detail. 

The teeth m the Eocene forms had, as mentioned above, 
the characteristic number of forty-four This number has 
been retained throughout the series, at least theoretically ; 
but one tooth on each side of each jaw, the anterior pre- 
molar, whLch m all the Eocene and Miocene species was a 
well-developed tooth, persisting through the life time of the 
animal, is m all modern horses rudimentary, functionless, 
and generally lost at an early period of life, evidently 
passing through a stage which must soon lead to its com- 
plete disappearance The canines have also gieatly dimin- 
ished m size, and aie raiely piesent m the female sex, so 
that practically a very large number of adult horses of the 
present day have eight teeth less than the number possessed 
by their predecessors The diastema or mteival between 
the incisor and premolar teeth, of essential importance in 
the domesticated horse to his master, as without it there 
could be no room foL insetting the special instrument of 
subjugation to his commands, the bit, already existed m 
the earliest known forms, but has gradually increased in 
length The incisors have undergone in comparatively 
recent times that curious change pioducmg the structure 
which will be more fully described heieafter, and which 
distinguishes the horse’s incisors fiom those of all other 
known animals. Lastly, the molars have undergone a 
remaikable series of modifications, much resembling m 
punciple those that have taken place m seveial other groups 
of herbivorous animals. Distinctions in form which existed 
between the premolars, at least the anterior members of the 
series, and the tiue molars have gradually disappeared, the 
teeth becoming all very uniform m the shape and stnicture 
of their grinding surface The crowns of all these teeth in 
the early forms were very skort(see fig % d) 3 there was a dis- 
tinct constriction, the neck, between the crown and roots, 
and when the tooth was developing, as soon as the neck once 
rose fairly above the alveolar margin, the tooth remained per- 
manently in this position. The term “ brachyodont M ex- 
presses this^conclition of teeth, the mode of growth of which 
may be illustrated by those of man. The free surface had 
two nearly transverse curved ridges, with valleys between 
(fig %a) ; but the valleys were shallow and had no deposit of 
cementum filling them, the whole exposed surface of the un- 
worn tooth being formed of enamel. When the ridges be- 
came worndown the dentmeof the mteriorwas exposed, form- 
ing islands surrounded by enamel. With the progress of time 
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tli 3 crovras of tlie teeth gradually bscome longer, the valleys 
deeper, and tlie ridges not only more elevated but moie 
curved and complex in arrangement. To give rapport to 
tlie?2 lijgli ridges and save them from, breaking in use, the 
valleys or cavities between them became filled up to tlie top 
v.-itl7cemontum, and as the crown wore down an admirable 
grindimr surface consisting of patches and islands of tlie two 



Fi-i, L — rr. Gnr.Hinp strifiica of molar tooth of Ancftitfteriitm ; 5, cor- 

lespomllng surface of unworn molar of voting horse ; c, the same tooth after 
it las heJm some time in use. Tlie imeoloured portions are the dentine or 
iv-.ry, t;te sTiuJuit parts the cemeutum tilling the cavities and surrounding the 
estciior. The black Hue s-enirating these two structures is the enamel or 
hardest coiiitUuent of the tuorh 


softer substances, dentine and cement, separated by variously 
reduplicated and contorted lines of intensely bard enamel, 
resulted (fig. 2, c). Tlie crown continued lengtliexiing until 
in tlie modern horses it has assumed the form called “hyp- 
eidont’ 1 (fig* 2, &}. Instead of contracting into a neck, and 
forming roots, its sides continue parallel for a considerable 
depth in the socket, and as the surface wears away, the 
whole tooth slowly pushes a 
up. and maintains the grind- ^ 
ing edge constantly at the fiwlTj 
same level above the alve- 
olus, much as in the per- 
petually growing rodent's u 

teeth. But in existing ^ V 
horses there is still a limit 
to the grow th of the molar. 

After a length is attained 
which in normal conditions 
supplies sufficient grinding 
surface for the lifetime of 
the animal, a neck and roofs 
are formed, and the tooth is 
reduced to the Condition Of Fig. 2.-3, Side view of second upper 
taat of the brachyodont an- WS 

castor. It is perfectly clear liCrse (hypaiaont form), 
that tills lengthening of the crown adds greatly to the power 
of the teeth, as organs of mastication, and enables the ani- 
mals in which it has taken place to find their sustenance 
among the comparatively dry and harsh herbage of the 
open plains, instead of being limited to the more succulent 
vegetable productions of the marshes and forests in which 
their predecessors mainly dwelt. 

The modifications of the limbs which took place pari 
passu with those of the teeth must have been associated 
with increased speed, especially over firm and unyielding 
ground Short, stout legs, and broad feet, with numerous 
toes, spreading apart from each other when the weight of 
the creature is borne on them, are sufficiently well adapted 
for plodding deliberately over marshy and yielding surfaces, 
and the tapirs and the rhinoceroses, which in the structure 
of the limbs have altered but little from the primitive 
Eocene forms, still haunt the borders of streams and lakes 
and the shady depths of the forests, as was probably the 
habit of their ancient representatives, while the horses are 
alHahabitants of the open plains, for life upon which their 
whole organisation is in the most eminent degree adapted 
The length and mobility of the neck, position of the eye 
and ear, and great development of the organ of smell, 
give them ample means of becoming aware of the approach 
of enemies, while the length of their limbs, the angles the 



different segments form with each other, and especially the 
combination of firmness, stability, and lightness in the 
reduction of all the toes to a single one, upon which the 
whole weight of the body and all the muscular power are 
concentrated, give them speed and endurance surpassing 
that of almost any other animal. When surprised, however, 
they are by no means helpless, bo tlx fore and hind feet becom- 
ing at need powerful weapons of defence. 

If we were not so habituated to the sight of tlie horse as 
hardly ever to consider its structure, we should greatly 
marvel at being told of a mammal so strangely constructed 
that it had but a single toe on each extremity, on the end 
of the nail of which it walked or galloped. Such a forma- 
tion is without a parallel in the vertebrate series, and 
is one of the most remarkable instances of specialization, 
or deviation from the usual type, in accordance with special 
conditions of life. It can be demonstrated, both by the 
structure of the foot itself, and also by an examination of 
the intermediate forms, that this toe corresponds to the 
middle or third of the complete typical or pentadactyle foot, 
the “ ring finger * of man ; and there is very strong evi- 
dence to show that by a gradual concentration of all the 
power of the limb upon this toe, and the concurrent 
dwindling away and final disappearance of all the 
others, the present condition of the horse’s foot has been 
produced. 

The small horse-like animals of the Eocene period with 
four, or rudiments at least of five, toes on the fore foot 
have been already mentioned. In the early Miocene period 
the animal most like an existing horse was the Ancldtlierium , 
the remains of which are found in a fossil state both in 
Europe and in America. In this genus there were three 
well-developed toes reaching the ground on each foot, and 



Fig. 3. — Successive stages of modification of the feet of extinct forms of liorse-3ike 
animals (chiefly from Marsh), showing gradual reduction of the outer and en- 
largement of the middle toe (hi), a, Orohippvs (Eocene) ; &, Mmhippus 
(Early Miocene) ; c t Afioh-ippus and Anchitherium (Late Miocene) ; d llippa- 
rion and Fliohippus (Pliocene) ; e, Eqim (Pleistocene). 


the radius and ulna, and the tibia and fibula of the hind 
leg, were complete and distinct. This was succeeded on 
the European and Asiatic continent by Hipparion and in 
America by JPlioMp>pus , perhaps more directly in the line 
of descent, as Hipparion has some special characters of its 
own in the teeth and skull, which make it probable that it 
is a collateral branch which became extinct without leaving 
descendants. In these and other forms which flourished 
at this period, the lateral toes, though containing the full 
number of bones, were much reduced in size, and did not 
reach the ground, but were suspended to the outside of and 
rather behind the large middle one, like the rudimentary 
outer toes of the deer, or the short first digit (“ dew-claw ”) 
of the dog. Horses, or rather horse-like creatures, with this 
structure of feet were no longer met with in the Pleistocene 
period, hut then for the first time appeared the true horse in 
its development exactly or very nearly as we know it now. 
The outer toes were reduced to rudiments of the metacarpals 
or metatarsals only, the so-called “splint bones” entirely con- 
cealed beneath the skin (fig. 3, 11, and xv.}, the middle 
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toe (in ) greatly elongated, and with, its ungual phalanx and 
lioof expanded, and the stability of the forearm and leg in- 
creased by the complete subordination of the ulna and 
fibula to the huger bones, the ladius and tibia, winch alone 
are concerned in the foimation of the wrist and ankle joint 

Fossil remains of true hordes, differing but veiy slightly 
from the smallei and inferior breeds of those now existing, 
are found abundantly in deposits of the ino^t recent geo- 
logical age, m almost every part of America, fiom Escholz 
Bay m the north to Patagonia in the south In that con- 
tinent, howevei, they became quite extinct, and no hordes, 
either wdd 01 domesticated, existed theie at the time of the 
Spanish conquest, which is the more remarkable as, when 
introduced from Eui ope, the horses that ran wild pioved 
by their rapid multiplication m the plains of South America 
and Texas that the climate, food, and othei cneumslances 
were highly favourable fur then existence The foimer 
great abundance of Eijmdte in America, their complete 
extinction, and their perfect acclimatization when reintro- 
duced by man, form curious but as yet unsolved problems 
m geographical distribution 

The existing species of the genus Eqiivs are the follow- 
ing — 

(1 ) The IIoi se, Eqmts cahaUus , Linn,, is distinguished 
from the othei s by the long haiis of the tail being more 
abundant and growing quite fiom the base as well as the 
end and sides, and also by possessing a small baie callosity 
on the inner side of the hind leg, ju&t below the <s hoek ’ 
or heel joint, m addition to the one on the mnei side of 
the foiearm above the carpus, common to all the genus 
The mane is also longer and more flowing, and the ears 
shorter, the limbs longer, and the head smaller. 

Though the existing horses are usually not marked in 
any definite manner, 01 only irregularly dappled, or spotted 
with light surrounded by a darker ring, many examples 
are met w r itk showing a daik median dorsal streak like that 
found m all the other members of the genus, and even with 
daik stripes on the shoulders and legs indicating u die pro- 
bability of the descent of all the existing races fiom a single 
dun-colouted, moie or less striped, primitive stock, to which 
our horses still occasionally revert 55 1 

In Euiope wild homes were extremely abundant in the 
Heolithic or polished-stone period. Judging fiom the quan- 
tity of their lemams found associated with those of the men 
of that time, the chase of these animals must have been 
among his cluef occupations, and they must have furnished 
him with one of his most important food supplies The 
characters of the bones preserved, and certain rude but 
graphic representations carved on bones or reindeers’ antlers, 
enable us to know that they were rather small in size, and 
heavy m build, with large heads and rough shaggy manes 
and tails, much like, in fact, the present wild homes of 
the steppes of the south of Russia These hoises were 
domesticated by the inhabitants of Europe before the dawn 
of history, but it is doubtful whether the majority of the 
animals now existing on the Continent are denved directly 
from them, as it is moie probable that theyaie descendants 
from homes imported though Greece and Italy from Asia, 
derived from a still earlier domestication, followed by 
gradual improvement through long-continued attention 
bestowed on their bleeding and training Horses are now 
diffused by the agency of man throughout almost the 
whole of the inhabited parts of the globe, and the gieat 
modifications they have undergone m consequence of 
domestication and selective hieedmg aie well exemplified 
by comparing such extieme foms as the Shetland pony, 
dwarfed by uncongenial climate, the thoroughly ed racer, 
and the London dray-horse, In Australia, as In America, 

1 Darwin, Variation of Animals and Plants under Domestication , 
1868, yoI i , chap n 
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hordes imported bj the Eiuopean settleis have escaped into 
the unreclaimed lands, and multijdied to a prodigious extent, 
ruammg m vast herds over the plains where no hoofed 
animal ever tiod before 

(2 ) Epius asiavs , Linn — The Dome>tic As^ neaily 
widely diffused and useful to man the hoise, It was 
known m Egypt long befoie the home, and is probably of 
African ongm, indeed iU close ic-emblance to the existing 
wuld a->h of Abyssinia, L tamop»s 3 Heuglm, leaves little 
doubt a^ to its identity with that specie^ 

(3 ) The Asiatic \Y lid As^, which roam in small herds 
in the open plains of Syua, of many paits of Peism, of the 
north-west of India, and the highlands of Taitary and 
Tibet from the shores of the Caspian to the fiontieis of 
China, differ from the last m being of a more rufous or 
isabellme colom, instead of pure giey, m wanting the dark 
streak acioss the shouldei, and having smaller eai-> They 
have all a datk-coloured median doisal stupe Though it 
is considered piobable by many zoologists that they form 
but a single species (JO htmiunv*, Pallas), they present 
such marked variations m size and foim that they have 
commonly been divided into three — the fey nan Wild Ass 
(E. Geoff), the Onager ( E . onaga\ Pall ) from 

Persia, the Punjab, fecmde and the deseit of Cuteli, and 
the Kiang or Dzeggetai (E hemionns, Pallas) of the high 
tablelands of Tibet, where it is usually met with at an 
elevation of 15,000 feet and upwatds above the sea-Ieveh 
The last is considerably larger than either of the others, 
and diffem fiom them m external appearance, having moie 
the aspect of the home They aie all remarkably swift, 
having been known to outstrip the fleetest horse m speed 
Lastly, theie aie tluee striped species, all inhabitants of 
South Africa These constitute the genus Hippotii/ns of 
Hamilton Smith, but they are not sepaiable except by 
their coloxation from the trus asses, and one of them (I), 
the Quagga (E qiiarjtja , Gmel ), may be coi sidered as inter- 
mediate Tins animal has the daik stripes limited to the 
head, neck, and shoulders, upon a blown ground In (5) 
the Dauw or Bluebells Zebra {E binchellii , Gray), the 
ground colour is w lute, and the stripes cover the body and 
upper part of the limbs Tins is the commonest species m 
the great plains of South Africa, where it roams m large 
herds, often in company with the quagga and numerous 
species of antelope It ranges from the Orange Elver to 
the confines of Abyssinia In (G) the Mountain Zebia (E. 
zcha , Linn.) the contrast between the clear whits of the 
ground and the black of the stripes is most maiked, and 
the lattei extend quite down to the hoofs. This is, conse- 
quently, the most beautiful species of the group as regards 
colour, if the horse may bear the palm in elegance of form. 
It frequents mountainous districts rather than the open 
plains which are the dwelling places of the other tv o species, 
and as it appears to be limited to the southern portion of 
the continent, withm the confines of the Cape Colony, its 
numbers aie lapidly diminishing under the encroachments 
of European civilization. 

There aie thus at least six modifications of the horse type 
at present existing, sufficiently distinct to be reckoned as 
species by all zoologists, and easily recognized by their 
external characters. They are, however, ali so closely allied 
that each will, at least in a state of domestication or 
captivity, breed with perfect freedom with any of the others. 
Cases of fertile union are lecorded between the horse and 
the quagga, the horse and the dauw or BurchelPs zebra, 
the horse and the hemionus or Asiatic wild ass, the com- 
mon ass and the zebra, the common ass and the dauw, the 
common ass and the hemionus, the hemionus and the zebra, 
and the hemionus and the dauw. The tw r o species which 
aie perhaps the farthest removed in general structure, the 
horse and the ass, produce, as is weh known, l^brids or 
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mules, which in some qualities useful to man excel both 
their progenitors, and in some countries and for certain 
kinds of work are In greater requisition than either. 
Although occasional instances have been recorded of female 
mules breeding with the males of one or other of the pure 
species, it is doubtful if any case lias occurred of their 
breeding inter se f although the opportunities of domg^ so 
must have been great, as mules have been reared in im- 
mense numbers for at least several thousands of years. W e 
may therefore consider it settled that the different species 
of the group are now in that degree of physiological 
differentiation which enables them to produce offspring with 
each other, but does not permit of the progeny continuing 
the race, at all events unless reinforced by the aid of one 
of the pure forms. 

The several members of the group show mental differ- 
ences quite as striking as those exhibited by their external 
form, and more than perhaps might be expected from the 
similarity of their cerebral organization. The patience of 
the ass, the high spirit of the horse, the obstinacy of the 
inuk, have long been proverbial. It is very remarkable 
that, out of so many species, two only should have shown 
any aptitude for domestication, and that these two should 
have been from time immemorial the universal and most 
useful companions and servants of man, while ail the others 
remain In their native freedom to this day. It is, however, 
still a question whether tins really arises from a different 
mental constitution causing a natural capacity for entering 
into relations with man, or whether it may not be owing to 
their having been brought gradually into this condition by 
long continued and persevering efforts 'when the need of 
their services was keenly felt. It is quits possible that one 
reason why most of the attempts to add new species to the 
list of our domestic animals In modem times have ended in 
failure is that it does not answer to do so in cases in which 
existing species supply all the principal purposes to which 
the new ones might be put. It can hardly be expected 
that zebras and quaggas fresh from their native mountains 
and plains can be brought into competition as beasts of 
burden and draught with horses and asses, whose naturally 
useful qualities have been augmented by the training of 
thousands of generations of progenitors. 

Not unfrequently instances occur of domestic horses 
being produced with a small additional toe with complete 
hoof, usually ou the inside of the principal toe, and, though 
far more rarely, three or more toes maybe present. These 
malformations are often cited as instances of reversion to 
the condition of some of the earlier forms of equine 
animals previously mentioned. Such explanations, however 
plausible they appear at first sight, are nevertheless very 
doubtful All the feet of polydaetyle horses which we have 
examined bear little resemblance to those of the extinct 
Ilipparmi or Amhithrium } but look rather as if due to 
that tendency to reduplication of parts which occurs so 
frequently as a teratological condition, especially among 
domestic animals, and which, whatever its origin, certainly 
cannot in many instances, as the cases of entire limbs super- 
added, or of six digits in man, be attributed to reversion. 

Anatomy* 

The anatomical structure of the horse has been described 
in great detail in several works devoted to the subject, 
which will he mentioned in the bibliography, though these 
have generally been written from the point of view of the 
veterinarian rather than of the comparative anatomist. The 
limits of the present article will only admit of the most 
salient points being indicated, particularly those In which 
the horse differs from the other Uiig'ulcctc^ Unless other* 
wfee specified, It must be understood that all that is stated 
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here, although mostly derived from observation upon the 
horse, applies equally well to the other existing members 
of the group. 

Skeleton.— The skull as a whole is greatly elongated, 
chiefly in consequence of the immense size of the face as com- 
pared with the hinder or true cranial portion. The basal 
line of the cranium from the lower border of the foramen 
magnum to the incisor border of the palate is very nearly 
straight. The orbit, of nearly circular form, though small 
in proportion to the size of the whole skull, is distinctly 
marked, being completely surrounded by a strong ring of 
bone with prominent edges. Behind it, and freely communi- 
cating with it beneath the osseous bridge (the post-orbital 
process of the frontal) forming the boundary between them, 
is the small temporal fossa occupying the whole of the side 
of the cranium proper, and in front is the great flattened 
expanse of the “cheek,” formed chiefly by the superior 
maxilla, giving support to the long row of molar teeth, and 
having a prominent ridge running forward from below the 
orbit for the attachment of the masseter muscle. The 
lacrymal occupies a considerable space on the flat surface 
of the cheek in front of the orbit, and below it the malar 
does the same. The latter sends a horizontal or slightly 
ascending process backwards below the orbit to join the 



Pig. 4.— Side View of skull of horse, with the brniererooved so as to expose the whole 
Of the teeth. PMx, preuiaxilla ; £Lc, maxilla ; Na , nasal bone • Ma , malar bone ; 
X, lacrymal bone ; iV, frontal bone ; Sq, squamosal bone \ Pa, parietal bone ; oc t 
occipital condyle j pp, paroccipital process ; and £ s , the three incisor teeth*, 
c* the canine tooth; jpm\ the situation of the rudimentary first premolar, which 
lias been lost in the lower, hut is present in the upper jaw; jaw 2 , pm 3 , and pm*, tiro 
three fully-developed premotor teeth ; m\ and m 3 , the three true molar teeth. 

under surface of the zygomatic process of the squamosal, 
which is remarkably large, and instead of ending as usual 
behind the orbit, runs forwards to join the greatly developed 
post-orbital process of the frontal, and even forms part of the 
posterior and inferior boundary of the orbit, an arrangement 
not met with in other mammals. The closure of the orbit 
behind distinguishes the skull of the horse from that of its 
allies the rhinoceros and tapir, and also from all of the 
perissodactyles of the Eocene period. In front of the 
cerebral cavity, the great tubular nasal cavities are provided 
with well-developed turbinal bones, and are roofed over by 
very large nasals, broad behind, and ending in front by a 
narrow decurved point. The opening of the anterior nares 
is prolonged backwards on each side of the face between 
the nasals and the elongated slender premaxillas. The latter 
expand in front, and are curved downwards to form the 
semicircular alveolar border which supports the large incisor 
teeth. The palate is narrow in the interval between the 
incisor and molar teeth, in which are situated the large 
anterior palatine foramina. Between the molar teeth it is 
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broader, and it ends posteriorly m a rounded excavated 1 
border opposite the hinder border of the penultimate molar 
tooth It is mainly formed by the maxillae, as the palatines 
are veiy narrow The pterygoids are delicate slender slips 
of bone attached to the hinder border of the palatines, and 
supported externally by, and generally ankylosed to, the 
rough pterygoid plates of the alisphenoid, with no pteiygoid 
fossa between They slope very obliquely forwards, and 
end m curved, compressed, hamular processes There is a 
distinct alisphenoid canal for the passage of the internal 
maxillary aitery. The base of the cranium is long and 
narrow, the alisphenoid is very obliquely perforated by the 
foramen rotundnm, but the foramen ovale is confluent with 
the large foramen lacernm medium behind The glenoid 
surface for the articulation of the mandible is greatly ex- 
tended transversely, concave from side to side, convex from 
before backwards in front, and hollow behind, and is 
bounded posteriorly at its inner part by a prominent post- 
glenoid process The squamosal enters considerably into 
the formation of the temporal fossa, and, besides sending 
the zygomatic process forwards, it sends down behind the 
meatus auditorius a post-tympamc process which aids to hold 
in place the otherwise loose tympano-periotic bone. Behind 
this the exoccipital gives off a very long par occipital process. 
The periotic and tympanic are ankylosed together, but not 
with the squamosal. The formei has a vide but shallow 
floccuUr fossa on its inner side, and sends backw ards a con- 
siderable “pars mastoidea,” which appears on the outer 
surface of the skull between the post-tympanic process of 
the squamosal and the exoccipital. The tympanic forms a 
tubular meatus auditorius externus directed outwards and 
slightly backwards It is not dilated into a distinct bulla, 
but ends m front m a pointed styliform piocess It com- 
pletely embraces the truncated cylindrical tympanohyal, 
which is of great size, corresponding with the large develop- 
ment of the whole anterior arch of the hyoid. This con- 
sists mainly of a long and compressed stylohyal, expanded at 
the upper end, where it sends off a tuangular posterior 
process The basi-hyal is remarkable for the long, median, 
pointed, compressed “glossohyai ” process, which it sends 
forward from its anterior border into the base of the 
tongue A similar but less developed process is found 
m the rhinoceros and tapir The mandible is largely 
developed, especially the region of the angle, which is ex- 
panded and flattened, giving great surface for the attach- 
ment of the masseter muscle The condyle is greatly 
elevated above the alveolar border, its articular surface 
is very wide transversely, and narrow and convex from 
before backwards. The coronoid process is slender, 
stiaight, and inclined backwards The horizontal ramus, 
long, straight, and compressed, gradually narrows towards 
the symphysis, where it expands laterally to form with the 
ankylosed opposite ramus the wide, semicirculai, shallow 
alveolar border for the incisor teeth 

The vertebral column consists of seven cervical, eighteen 
dorsal, six lumbar, five sacral, and fifteen to eighteen caudal 
vertebrae There may be nineteen nb-bearmg vertebrae, m 
which case five only w ill be reckoned as belonging to the 
lumbar series The odontoid process of the atlas is wide, 
flat, and hollowed above, as m the ruminants. The bodies 
of the cervical vertebrae are elongated, strongly keeled, and 
markedly opisthocoelous, or concave behind and convex m 
front The neural laminae are very broad, the spines almost 
obsolete, except m the seventh, and the transverse processes 
not largely developed In the trunk vertebrae the opistho- 
ccelous character of the centrum gradually diminishes 
The spinous processes of the anterior thoracic region are 
high and compressed To these is attached the powerful 
elastic ligament, hgammtum nuchas, or “ pax wax,” which 
passing forwards m the middle line of the neck above the 


177 

neural arches of the cervical vertebrae, to which it is also 
connected, is attached to the occiput and supports the 
weight of the head The transverse processes of the lumbar 
vertebras are long, flattened, and project horizontally out- 
wards or slightly forward from the arch The metapo- 
physes are moderately developed, and there are no anapo- 
physes The caudal vertebrae, except those quite at the 
base, are slender and cylindrical, without processes and 
without chevron bones beneath The ribs are eighteen or 
nineteen in number on each side, flattened, and united to 
the sternum by short, stout, tolerably well ossified sternal 
ribs The sternum consists of six pieces , the anterior or 
pmesfcernum is extremely compressed, and projects forwards 
like the prow of a boat The segments which follow 
gradually widen, and the hinder pait of the sternum is 
broad and flat. 

As m all other ungulates, there are no clavicles The 
scapula is long and slender , the supra-scapular border is 
rounded, and slowly and imperfectly ossified The spine is 
very slightly developed , rather above the middle its edge is 
thickened and somewiiat turned backwards, but it gradually 
subsides at the lower extremity without forming any 
acromial process. The coracoid is a prominent rounded 
nodule The humerus is stout and rather short The ulna 
is quite rudimentary, being only represented by little more 
than the olecranon. The shaft gradually tapers below and 
is firmly ankylosed to the radius. The latter bone is of 
nearly equal width throughout The three bones of the first 
row of the carpus (the scaphoid, lunar, and cuneiform) are 
subequal m size The second row consists of a very broad 
and flat magnum, supporting the great third metacarpal, 
having to Lts radial side the trapezoid, and to its ulnar side 
the unciform, which are both small, and articulate distally 
with the rudimentary second and fourth metacarpals. The 
pisiform is large and prominent, flattened, and curved, 
it articulates partly with the cuneiform and partly with 
the lower end of the radius. The large metacarpal is 
called m veterinary anatomy “ cannon bone”, the small 
lateral metacarpals, which gradually taper towards their 
lower extremities, and lie m close contact with the large 
one, are called “ splint bones ” The single digit consists 
of a moderate-sized proximal (os suffragims, or large pastern), 
a very short middle (os coronce , or small pastern), and a 
wide, semi-lunar, ungual phalanx (os pedis, or coffin bone). 
There is a pair of large nodular sesamoids behind the 
metacarpo-phalangeal articulation, and a single large 
transversely-extended sesamoid behind the joint between 
the second and third phalanx, called the “ navicular bone ” 

The carpal joint, corresponding to the wrist of man, is 
commonly called the “knee” of the horse, the joint 
between the metacarpal and the first phalanx the “fetlock, 1 ’ 
that between the first and second phalanges the “ pastern,” 
and that between the second and third phalanges the 
“coffin joint” 

In the hinder limb the femur is marked, as in all other 
known perissodactyles, by the presence of a “third 
tiochanter,” a flattened process, curving forwards, aiismg 
from the outer side of the bone, about one-third of the 
distance from the upper end. The fibula is reduced to a 
mere styliform rudiment of the upper end The lower part 
is absent or completely fused with the tibia. The os calcis 
has a long and compressed calcaneal process. The astragalus 
has a large flab articular surface m front for the navicular, 
and a very small one for the cuboid. The navicular and 
the external cuneiform bones are very broad and fiat 
The cuboid is small, and the internal and middle cunei- 
form bones are small and united together The metapodals 
and phalanges resemble very closely those of the fore limb, 
but the principal metatarsal is more laterally compressed 
at its upper end than is the corresponding metacarpal 
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The joint between the femur ami tibia, corresponding to 
th 2 knee mum is called the u slide joint 55 ; that between 
the tibia and tarsus, corresponding to the ankle of man, is 
called the ”hoek. v The Lunes uml joints of the foot have 
the s.imc* names as in the fore limb* The horse is eminently 
“ didtiirmde/’ standing on the extremity of the single 
digit of each foot, which is kept habitually in a position 
approaching to vertical- 

The muscles of the limbs are modified from those of the 
ordinary mammalian type in accordance with the reduced 
condition of the hones and the simple requirements of 
flexion and extension of the joints, no such actions as pro- 
nation and supination, or opposition of digits, being possible 
or needed. The muscles therefore which perform these 
functions in other quadrupeds are absent or rudimentary. 

Below the carpal and tarsal joints, the fore and hind 
limbs correspond almost exactly in structure as well as 
function* On the anterior or extensor surface of the limb 
a powerful tendon (7 in fig. 3), that of the anterior extensor 



Fig. S.— Section of foot of horse. 1. metacarpal tone ; 2, first phalanx (os suffra- 
ffin u); 3. tecuni phalanx (os coromi'y, 4, third or ungual phalanx (os pedis, or 
coffin bone) ; 5, one of the upper sesamoid 1 tones; 6. lower sesamoid or navi- 
cuter bone; «, tomb n uf anterior extensor <4 the phalanges; S, tendon of 
superficial ttexor (jf, jnerforatus) } !», tendon of deep fiexor (Ji. performs ) ; 
10, siupensaiy ligament of fetlock ; 11, inferior or short sesamoid ligament; 
12, derma or skin tl the foot, cGvtred Tilth hair, and continued into 13, the 
coronary cushion, 34. the p?&lojjIiy3U>ns or laminar membrane, and 15, the 
keratogenous membrane of the sole; Iff, plantar cushion; 17, hoof; 18, fatty 
cushion of fetlock. 

of the phalanges (corresponding to the extensor communis 
digtl&mm of the arm. and extensor longus digitorum of the 
foot of man) passes down over the metacarpal bone and 
phalange to be inserted mainly into the upper edge of 
the anterior surface of the last phalanx or pedal bone. 
There is also a much smaller second extensor on the outer 
side of this in each limb, the lateral extensor of the 
phalanges. In the fore leg the tendon of Ibis muscle 
(which mrrosqtomk with the extensor minimi dfliti of man) 
receives a slip from that of the principal extensor, and is 
inserted into the first phalanx. In the hind leg (where it 
is the homologue apparently of the peroneus brevis of man) 
the tendon Incomes blended with that of the large extensor. 

A very strong ligamentous band behind the metapodium, 
arising from near the upper extremity of its posterior 
surface, divides into two at its lower end, and each division, 
being first connected witk one of the paired upper sesamoid 
bones, passes by the side of the first phalanx to join the 
extehsor tendon of the phalanges. This is called in 
veterinary anatomy the ** suspensory ligament of the 
sesamolds,” or of the “fetlock ?J (ID in fig. 0); but its attach- 
ments and relations, as well as the occasional presence of 
muscular fibres in its substance, show that it is the 
hotaaldgue of the interosseous muscles of other mammals, 
curiously modified both in structure and function, to suit 
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the requirements of the horse’s foot. Behind or superficial 
to this are placed the two strong tendons of the flexor 
muscles, the most superficial, or flexor perforatus (8), 
dividing to allow the other to pass through, and then 
inserted into the middle phalanx. The flexor perforans 
(9) is as usual inserted into the terminal phalanx. In the 
fore leg these muscles correspond with those similarly 
named in man. In the hind leg, the perforated tendon is 
a continuation of that of the plantaris, passing pulley-wise 
over the tuberosity of the os calcis. The perforating tendon 
is derived from the muscle corresponding with the long 
flexor of man, and the smaller tendon of the oblique flexor 
( tibialis portions of man) is united with it. 

The hoof of the horse corresponds to the nail or claw of 
other mammals, but is so constructed as to form a com- 
plete and very solid case to the expanded termination of 
the toe, giving a firm, basis of support formed of a non- 
sensitive substance, which is continually renewed by the 
addition of material from within, as its surface wears away 
by friction against the ground. The terminal phalanx of 
the toe is greatly enlarged and modified in form to support 
this hoof, and the size of the internal framework of the foot 
is further increased by a pair of lateral fibro-cartilaginous 
masses attached on each side to the hinder edges of the 
bone, and by a fibro-cellular and adipose plantar cushion in 
the median part. These structures are all enclosed in the 
keratogenous membrane or “subcomeous integument,” a 
continuation of the ordinary derma of the limb, but 
extremely vascular, and having its superficial extent greatly 
increased by being developed into papillae or laminre. From 
this the horny material which constitutes the hoof is exuded. 
A thickened ring encircling the upper part, called coronary 
cushion (13), and the sole (15), are covered with numerous 
thickly-set papillae or villi, and take the greatest share in 
the formation of tlie hoof; the intermediate part con- 
stituting the front and side of the foot (14), corresponding 
with the wall of the hoof, is covered with parallel, fine 
longitudinal laminae, which fit into corresponding depres- 
sions in the inner side of the horny hoof. 

The horny hoof is divided into a wall or crust consisting 
of the front and sides, the flattened or concave sole, and the 
frog, a triangular median prominence, notched posteriorly, 
with the apex turned forwards, situated in the hinder part 
of the sole. It is formed of pavement epithelial cells, 
which are mainly grouped in a concentric manner around 
the vascular papillae of the keratogenous membrane, so that 
a section near the base of the hoof, cut transversely to the 
long axis of these papillse, shows a number of small circular 
or oval orifices, with cells arranged concentrically round 
them- The nearer the surface of the hoof, or further re- 
moved from the seat of growth, the more indistinct the 
structure becomes. 

Small round or oval plates of horny epithelium called 
tc chestnuts/ 5 growing like the hoof from enlarged papillse 
of the skirl, are found on the inner face of the fore arm, 
above the carpal joint in all species of Eguid ce, and in the 
horse (& mbalhis) similar formations occur near the 
upper extremity of the inner face of the metatarsus. 
Their use is unknown. 

Dentition . — The dentition of the horse, when all the teeth 
are in place, is, as stated before, expressed by the formula 
i. I*, c. j,p. §, m* §==44. The incisors of each jaw are 
placed in close contact, forming a semicircle. The crowns 
are broad, somewhat awl-shaped, and of nearly equal size. 
They have all the great peculiarity, not found in the teeth 
of any other mammal, and only in the Eguidm of com- 
paratively recent geological periods, of an involution of 
the external surface of the tooth (see fig. 6), by which 
what should properly be the apex is carried deeply into the 
interior of the cfowti, forming a fossa or pit, the bottom 
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of which becomes partially filled up with crusta petrosa or 
cementum As the tooth wears, the surface, besides the 
external enamel layer as m an ordinary simple tooth, shows 
m addition a second inner ring of the same haul substance 
surrounding the pit, which of course adds greatly to the 
efficiency of the tooth as an organ for biting tough, fibioirs 
substances This pit, generally filled in the living animal 
with particles of food, is conspicuous from its dark colour, 
and constitutes the “mark” by which the age of the horse 
is judged, as m consequence of its only extending to a 
certain depth m the crown it becomes obliterated as the 
crown wears away, and then the tooth assumes the charac- 
ter of that of an ordinary incisor, consisting only o£ a core 
of dentine, surrounded by the external enamel layer It 
is not quite so deep m the lower as in the uppei teeth 



Fig G — Longitudinal and tiansverse section of upper incisor of liaise p, pulp 
cavity, d, dentine or ivory, e, enamel, c t outei layer of cementum or ciusta 
petiosa, </, muei layei of cementum, lining a, the pttoi cavity of the ciovm 
of the tooth 

The canines are either quite rudimentary or entirely absent 
in the female In the male they are compressed, pointed, 
and smaller than the incisors, from which they are separated 
by a slight interval. The teeth of the molar series are all 
m contact with each other, hut separated from the canines 
by a considerable toothless space. The anterior premolars 
are quite rudimentary, sometimes not developed at all, and 
generally fall by the time the animal attains maturity, so 
that there are but six functional grinding teeth, — three 
that have predecessors m the milk dentition, and hence are 
considered as premolars, and three true molars, but other- 
wise, except the first and last of the series, not distinguish- 
able m form or structure These teeth in both upper and 
lower jaws are extremely long-crowned or hypsidont, suc- 
cessive portions being pushed out as the surface wears 
away, a process which continues until the animal becomes 
advanced m age The enamelled surface is infolded in a 
complex manner (a modification of that found m other 
perissodactyles), the folds extending quite to the base of the 
crown, and the interstices being filled and the surface 
covered with a considerable mass of cement, which binds 
together and strengthens the whole tooth, As the teeth 
wear, the folded enamel, being harder than the other con- 
stituents, the dentine and cement, forms projecting ridges 
on the surface arranged in a definite pattern, which give 
it great efficiency as a grinding instrument (see fig 1 , 
5 and c). The free surfaces of the upper teeth are quad- 
rate, except the first and last, which are nearly triangular. 
The lower teeth are much narrower than the upper. 

The milk dentition consists of i, c. m — the 

canines and first or rudimentary premolars having appar- 
ently no predecessors In form and structuie they much 


resemble the permanent teeth, having the same chaiacteii. 
tic enamel foldings Theii eruption commence* a feu daj * 
after buth, and is complete before the end of the fn&c \en 3 
the uppei teeth usually appealing somewhat earlier than 
those of the lower jaw The fhst teeth which appear are 
the first and secund rinik molars (about five d .13 >), then 
the central incisor (from seven to ten days) , this i*s full owed 
by the second incisor (at one month), then the thiid molai. 
and finally the tlnid incisor Of the permanent teeth the 
first true molar appears a little after the end of the fh&tyear, 
follow ed by the second molar before the end of the second 
year At about two and a half years the first piemolai 
replaces its predecessor Between two and a half and three 
years the first incisor appears At three yeai^ the second 
and thud premolars, and the thud true molar have appeared, 
at from three and a half to four years the second incisor, 
at four to four and a half years the canine, and, finally, at 
five years, the third incisor, completing the permanent 
dentition Up to this period the age of the horse is clearly 
shown by the condition of dentition, and for some time 
longer indications can be obtained fiom the wear of the 
incisor teeth, though this depends to a certain extent upon 
the hardness of the food 01 other accidental circumstance- 
As a general rule, the depression caused by the infolding of 
the surface of the incisor (the “ maik ”) is obliterated m 
the first or central incisor at six years, m the second at 
seven years, and in the third at eight years In the uppei 
teeth, as the depressions are deeper, this obliteration docs 
not take place until about two years later After this 
period no certain indications can be obtained of the age of 
the horse Bom the teeth. 

Digestive Organs , — The lips aie flexible and prehensile 
The membiane that lines them and the cheeks is quite 
smooth. The palate is long and narrow, its mucous 
surface has seventeen parrs of not very sharply defined 
oblique ridges, extending as far back as the last molar tooth, 
beyond which the velum palati extends for about 3 inches, 
having a soft corrugated surface, and ending posteriorly in 
an arched border without uvula This embraces the base 
of the epiglottis, and, except while swallowing food, shuts 
off all communication between the cavity of the mouth and 
the pharynx, respiration being, under ordinary circum- 
stances, exclusively through the nostrils. Between the 
mucous membrane and the bone of the hard palate is a 
dense vascular and nervous plexus. The membrane lining 
the fauces is soft and corrugated An elongated raised 
glandular mass, 3 inches long and I inch from above down- 
wards, extending backwards from the root of the tongue 
along the side of the fauces, with openings on the suiface 
leading into crypts with glandular walls, represents the 
tonsil The tongue, corresponding to the general form of 
the mouth, is long and narrow It consists of a compressed 
inter molar portion with a flat upper surface, broad behind 
and becoming narrower in front, and of a depressed anterior 
part rather shorter than the former, and which is narrow 
behind and widens towards the evenly rounded apex 
The dorsal surface generally is very soft and smooth. 
There are two large circumvallate papillee near the base, 
rather irregular in form, about a quarter of an inch m 
diameter and half an inch apart. The conical papillae are 
very small and close set, though longer and more filament- 
ous on the inter molar portion There are no fungiform 
papillae on the dorsum, but a few not very conspicuous 
ones scattered along the sides of the organ. 

Of the salivary glands the parotid is by far the largest, 
and elongated in the vertical direction, and narrower in the 
middle than at either upper or lower extremity Its upper 
extremity embraces the lower surface of the cartilaginous 
ear-conch ; its lower end reaches the level of the inferior 
margin of the mandible, along the posterior margin of which 
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it h placed. Its duct leaves the inferior anterior angle, 

first descends & little, and runs forward under cover of 
the rounded inferior border of the mandibular ramus, then 
curves up along the anterior margin of the masseter muscle, 
becoming superficial, pierces the buccinator, and enters the 
mouth by a simple aperture opposite the middle of the 
crown of the third premolar tooth. It is not quite so thick 
as a gooseqmll when distended, and nearly a foot m length. 

The submaxillary gland is of very similar texture to the 
last, but much smaller , it is placed deeper, and lies with 
its mam axis horizontal It is elongated and slender, and 
flattened from within outwards. Its posterior end rests 
against the anterior surface of the transverse process of the 
atlas, from which it extends forwards and downwards, 
slightly curved, to beneath the ramus of the jaw. The 
duct which runs along its upper and internal border passes 
forwards in the usual course, lying in the inner side of the 
sublingual gland, to open on the outer surface of a distinct 
papiUse, situated on the floor of the mouth, half an inch 
from the middle line, and midway between the lower 
inckor teeth and the attachment of the frsenmn lingua. 
The sublingual is represented by a mass of glands lying 
just beneath the mucous membrane of the floor of the 
mouth on the side of the tongue, causing a distinct ridge, 
extending from the frmnum backwards, the numeious 
ducts opening separately along the summit of the ridge 
The buccal glands are arranged in two rows parallel 
with the molar teeth. The upper ones are the largest, 
and are continuous anteriorly with the labial glands, the 
ducts of which open on the mucous membrane of the upper 
Hp. 

The stomach of the horse is simple in its external form, 
with a largely developed right cul de sac, and is a good 
deal curved on itself, so that the cardiac and pyloric orifices 
are brought near together The antrum pyloricum is small 
and not very distinctly marked off. The interior is divided 
by the character of the lining membrane into two very 
distinct portions, right and left Over the latter the dense 
white smooth epithelial lining of the oesophagus is con- 
tinued, terminating abruptly by a raised crenellated border. 
Over the right part (rather the larger portion) the mucous 
membrane has a greyish-red colour and a velvety appearance, 
and contains very numerous peptic glands, which are want- 
mg in the cardiac portion. The oesophageal orifice is very 
small, and is guarded by a strong crescentic or rather 
horseshoe-like band of muscular fibres, which is supposed 
to be the cause of the difficulty of vomiting in the horse. 
The small intestine is of great length (80 to 90 feet), its 
mucous membrane being covered with numerous fine villi. 
The csccom is of corneal form, about 2 feet long and nearly 
a foot in diameter; its walls are sacculated, especially near 
the base, having four longitudinal muscular bands ; and its 
capacity is about twice that of the stomach. It lies with 
Its base near the lower part of the abdomen, and its apex 
directed towards the thorax. The colon is about one-third 
the length of the small intestine, and very capacious in the 
greater part of its course. As usual it may be divided into 
an ascending, transverse, and descending portion; but the 
middle or transverse portion is folded into a great loop, 
which descends as low as the pubis ; so that the colon forms 
altogether four folds, generally parallel to the long axis of 
the body. The descending colon is much narrower than 
the rest, and not sacculated, and, being considerably longer 
than the distance it has to traverse, is thrown into numerous 
folds. 

The liver is tolerably symmetrical in its general arrange- 
ment, being divided nearly equally into segments by a well- 
marked umbilical fissure. Each segment is again divided 
by lateral fissures, which do not extend quite to the pos- 
terior bonier of the organ ; of the central lobes thus cut off, 


the right is rather the larger, and has two fissures m its free 
border subdividing it into lobules. The extent of these 
varies, however, m different individuals The two lateral 
lobes are sub triangular in form. The Spigelian lobe is 
represented by a flat surface between the postal fissure and 
the posterior bolder, not distinctly marked off from the left 
lateral by a fissure of the ductus venosus, as this vessel is 
buried deep m the hepatic substance, but the caudate lobe is 
distinct and tongue-shaped, its free apex reaching nearly to 
the border of the right lateral lobe In most works on the 
anatomy of the horse this has been confounded with the 
Spigelian lobe of man. There is no gall-bladder, and the 
biliary duct enters the duodenum about 6 inches from the 
pylorus. The pancreas has two lobes 01 branches, a 
long one passing to the left and leaching the spleen, and a 
shorter right lobe The puncipal duct enters the duodenum 
with the bile-duct, and there is often a second small duct 
which opens separately near to this. 

Circulatoy y and Respiratory Organs . — The heart has the 
form of a rather elongated and pointed cone. There is one 
anterior vena cava, formed by the union of the two jugular 
and two axillary veins The aorta gives off a large branch 
(the antenor aorta) very near its origin, from which arise 
— first, the left axillary, and afterwards the right axillary 
and the two carotid arteries. 

Under ordinary circumstances the horse breathes entirely 
by the nasal passages, the communication between the 
lai ynx and the mouth being closed by the velum palati. 
The nostrils are placed laterally, near the termination ot 
the muzzle, and are large and very dilatable, being bordered 
by cartilages upon which several muscles act Immediately 
within the opening of the nostril, the respiratory canal 
sends off on its upper and outer side a diverticulum or 
blind pouch (called “ false nostril ”) of a conical form, and 
curved, 2 to 3 inches m depth, lying m the notch formed 
between the nasal and premaxillary hones It is lined by 
mucous membrane continuous with that of the nasal passage, 
and its use is not apparent It is longer in the ass than 
in the horse. Here may be mentioned the guttural pouches, 
large air sacs, diverticula from the Eustachian tubes, and 
lying behind the upper part of the phaiynx, the function 
of which is also not clearly understood The larynx has 
the lateral sacculi well developed, though entirely concealed 
within the aloe of the thyroid cartilage The trachea 
divides into two bronchi, one for each lung 

Nervous System . — The brain differs little, except in 
details of arrangement of convolutions, from that of other 
ungulates. The cerebral hemispheres are rather elongated 
and subcylmdrical, the olfactory lobes are large and project 
freely in front of the hemispheres, and the greater part of 
the cerebellum is uncovered The eye is provided with a 
nictitating membrane or third eyelid, at the base of which 
the ducts of the Harderian gland open. 

Reproductive System , — The testes are situated in a dis- 
tinct sessile or slightly pedunculated sciotum, mto which 
they descend from the sixth to the tenth month after birth 
The accessory generative glands are the two vesiculse 
semmales, with the median third vesicle, or uterus mascu- 
lines, lying between them, the single bilobed prostate, and 
a pair of globular Cowper’s glands The penis is very 
large, cylindrical, with a truncated, expanded, flattened 
termination. When m a state of repose it is retracted, by 
a muscle arising from the sacrum, within the prepuce, a 
cutaneous fold attached below the symphysis pubis. 

# The uterus is bicornuate. The vagina is often partially 
divided by a membraneous septum or hymen. The mammae 
are two, inguinally placed. The surface of the chorion is 
covered evenly with minute villi, constituting a diffuse non- 
deciduate placenta. The period of gestation is eleven 
months. 
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PART II — HISTORY, MANAGEMENT, AND BREEDING 


From the evidence of philology it is plain that the horse 
was already known to the Aryans before the period of 
tlieir dispersion. 1 

The first mention of the British horse occuis in the 
well-known passages m Caesar (B. G , iv 24, 33, v 15, 16 , 
cf Pomp Mela, in. 6), in which he mentions the native 
“ esse&arii ” and the skill with which they handled their 
war chariots. We are left quite in the dark as to the 
character of the animal thus employed; but there would 
appear to be much probability in the surmise of Youatt, 
who conjectures the home to have been, “ then as ever, 
the creature of the country m which he lived With shoi b 
fare, and exposed to the rigour of the seasons, he was pro- 
bably the little hardy thing we yet see him , but m the 
marshes of the Nen and the Witham, and on the horde ts 
of the Tees and the Clyde, there would be as much pro- 
portionate development of frame and strength as we find 
at the present day.” After the occupation of the country 
by the Romans, it appears that the horses of their cavalry 
were crossed with the native mares, and thus there was 
infused into the breed new blood, consisting probably of 
strains from every quarter from which Roman remounts 
were procured. As to the effect of this cross we are not, 
however, in a position to judge We are also quite un- 
certain as to the extent to which the Jutes and Saxons 
may m their turn have again introduced a new breed of 
horses into England, and even to the close of the Anglo- 
Saxon period of English history allusions to the horse 
are still very unfrequent. The horsthegn we know, how- 
ever, was from an early period a high court official, and 
from such a law as that of Athelsfcan prohibiting the ex- 
portation of horses except as presents, it may be inferred 
that the English breed was nob only much valued at 
home hut also in great request abroad 2 

The period of the Norman Conquest marks an important 

1 Compare Sanscr , aqva, Zendish and Old Persian, aepu , Lithu- 
anian, aszvci (mare) , Prussian, osmium (mare’s milk) , Old High 
German, ehu , Anglo-Saxon, eoh , Icel , tor; Gothic, aihos, aihous ( ? ), 
Old Irish, ech , Old Cambnan and Gaelic, ep (as in Epona, the horse 
goddess), Lat , eejims, Gr, 'boros or Ikkos The word seems, how- 
ever, to have disappeared from the Slavonic languages The root is 
pi oh ably ah, with the idea of shaipness or swiftness ( &Kpos , anevs, 
acus, ocior) See Pott, Etym Forsch , h 256, and Helm, Kultur - 
pflanzen u Hausthiere vn ihrem Uebergang aus Asien notch Gnechen- 
land u Italian sowie m das ubrige Europa (3d ed , 1877), p 38 
The last-named author, who points out the absence of the hoise from 
the Egyptian monuments prior to the beginning of the 18th century 
B c , and the fact that the earliest references to this animal m Helnew 
literature (Judg v 22, 28, cf Josh xi 4) do not cairy ns any 
further hack, is of opinion that the Semitic peoples as a whole were 
indebted for the horse to the lands of Iran He also shows that 
literature affords no trace of the hoise as indigenous to Arabia prior 
to about the beginning of the 5th centuiy A n , although references 
abound m the pre-lslamitic poetry Horses weie not numerous even 
m Mahomet’s time (Sprenger, Leb Moh , m 139, 140) Compare 
Ignazio Guidi’s paper “ Della sede pnmitiva dei popoh Semitici ” m 
the Transactions of the Accademia dei Lmcei (1878-79) 

3 Some fragments of legislation l elating to the horse about this 
period may be gleaned from Ancient Laws and Institutes of England 
(fol , London, 1840), and Ancient Laws and Institutes of Wales (fob, 
London, 1841). 


stage in the lustoiy of the British horse. William the 
Conqueror’s own hoise was of the Spanish breed, and 
otheis of the same kind were introduced by the barons on 
their estates But the Norman horses included many 
varieties, and there is no doubt that to the Conquest the 
inhabitants of Britain, were indebted for a decided improve- 
ment in the native horse, as well as for the introduction 
of several varieties previously unknown. According to 
Giraldus Cambrensis, Roger de Bellesme, a follower of 
William I, afterwards created earl of Shrewsbury, im- 
ported some stallions from Spain mto England, their 
produce was celebrated by Drayton the poet It is curious 
to notice that agnculture seems to be the last use to which 
the horse has been put. The earliest suggestion that 
hoises were used in agriculture is derived from a piece 
of the Bayeux tapestry, where a horse is represented as 
drawing a harrow This, however, must have been an ex- 
ceptional case, for we know that oxen were used until a 
comparatively late time, and that in Wales a law existed 
forbidding horses to be used for ploughing. 

In 1121 two Eastern horses are said to have been 
imported, — one of them lemaimng in England, and the 
other being sent as a present by King Alexander I to the 
church of St Andrews, m Scotland. It has been alleged 
that these horses were Barbs from Morocco, but a still 
more likely theory is that they existed only m name, and 
never reached either England or Scotland The crusades 
were probably the means of introducing fresh stiams of 
blood into England, and of giving opportunity for fresh 
crossings. The Spanish jennet was brought over about 
1182. King John gave gieat encouragement to horse- 
breeding * one of Ms earliest efforts was to import a 
hundred Flemish stallions, and, having thus paved the 
way for improving the breed of agricultural horses, he 
set about acquiring a valuable stud for bis own nse 

Edward III. was likewise an admirer of the horse , he 
procured fifty Spanish horses, probably jennets. At this 
time there was evidently a tendency to breed a somewhat 
lighter and speedier horse, but, while the introduction of 
a more active animal would soon have led to the dis- 
placement of the ponderous but powerful cavalry horse 
then m use, the substituted variety would have been 
unable to carry the weight of armour with which hoise 
and rider were alike protected ; and so m the end the old 
breed was kept up for a time With the object of pre- 
serving to England whatever advantages might accrue 
from her care and skill m bleeding an improved stamp of 
horses, Edward III forbade their exportation ; they con- 
sequently improved so rapidly m value that Richard II. 
compelled dealers to limit their prices to a fixed maximum. 
In the ninth year of Ms reign, Edward received from 
the king of Navarre a present of two running horses, 
supposed to have been valuable The wars of 1346 
checked the improvement of horses, and undid much of 
what had been previously accomplished, for we read that 
the cavalry taken mto France by Edward III, were but 
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luJi&wntly mounted, and that m consequence he had to 
:L^e large numbers of foreign horses from Hamault 
chenliere for remounts The reign, of Richard ILL 
li.i-s h.ft seem to have been remarkable for the furthei- 
aw <j£ horse-breeding ; but it was then that post-horses 
a.; 1 btaies were introduced 

Our information on the whole subject is but scanty 
duwn to the reigu of Henry TIL, who continued the 
enactment against the exportation of stallions, but relaxed 
it 10 the ca-e of mares above two yeais old His object 
to retain the best lioTses in the country, and to keep 
tlie price of fcliem down by limiting the demand and 
encouraging the supply. In bis reign gelding is believed 
to luxe had its origin, on account of numerous hems of 
horses belonging to different proprietors grazing together, 
especially in time of harvest Henry VIII. was particu- 
larly careful that horse-breeding should he conducted on 
right principles, and his enactments, if somewhat aibitrary, 
were singularly to the point. In the thirty-second year 
oE thb reign, the “bill for the breed of horses" was passed, 
the preamble of which, runs thus. — .“Forasmuch as the 
generation and breed of good and strong horses within this 
realm extendefcb not only to a great help and defence of 
the same, but also is a great commodity and profit to the 
inhabitants thereof, which is now much decayed and 
diminished, by reason that, in forests, chases, moors, and 
waste grounds within this realm, little stoned horses, and 
nags of small stature and of little value, be not only suffered 
to pasture thereupon, hut also to cover mares feeding there, 
whereof cometh in manner no profit or commodity " Sec- 
tion 2 of the Act provides that no entire horse being above 
the age of two years, and not being of the height of 15 
“ handfulls,” shall be put to graze on any common or waste 
land in certain counties ; any one was to be at liberty to 
seize a horse of unlawful height, and those whose duty it 
was to measure horses, bub who refused to do so, were to 
bo fined 40s By section 6 all forests, chases, commons, &c , 
were to be “driven” within fifteen days of Michaelmas 
day, and all horses, mares, and colts not giving promise of 
growing into serviceable animals, or of producing them, 
were to he killed. The aim of the Act was to prevent 
breeding from animals not calculated to produce the class 
of horse suited to the needs of the country. By another 
Act (27 Henry VIIL chapter 6), after stating that the 
“breed of good strong horses” was likely to diminish, 
it waif ordered that the owners of all parks and enclosed 
grounds of the extent of one mile should keep two mares 
13 hands high for breeding purposes, or, if the extent 
of the ground was four miles, four mares. The statute 
wm not to extend to the counties of Westmoreland, Cum- 
berland, Northumberland, or the bishopric of Durham. 
Henry took great pains to improve the royal stud : accord- 
ing to Sir Thomas Chaloner — a writer m the reign of 
Elizabeth — he imported horses from Turkey, Naples, and 
Sjmim 

Queen Elizabeth is reputed to have been an accomplished 
horsewoman, and to have indulged in riding late m life. 
In the first year of her reign she revived an Act passed 
by Henry VIIL making it felony “ to sell, exchange, or 
deliver within Scotland, or to the use of any Scottishman, 
any horse; " this, however, was very naturally repealed by 
James L Carriages were soon after introduced, and the 
use of them speedily became so fashionable that a bill was 
brought in “to restrain the excessive and suprfluous use 
of coaches.* Prior to the introduction of carriages, horse- 
back waa the means of locomotion, and Queen Elizabeth 
rode in state to St Paul’s on a pillion; but even after 
e&mages were used, horseback was held to be more 
dignified, for James I. and his judges rode on horseback 
to Westminster HalL One advantage of the introduction 


of carriages was that it cieated a demand foi a lighter and 
qmckei sort of horse, instead of the ponderous animal 
which, despite all attempts to banish him, was still the 
horse of England — the age of chivalry having been the 
first epoch of the British horse 

Gunpowder, too, was invented , and now that the weight 
of the cavalry soldier was diminished by the substitution 
of lighter armour, a quicker and better bred horse was 
thought desirable for military service. The introduction 
of carnages and the invention of gunpowder thus opened 
out a new industry m breeding , and a decided change 
was gradually creeping on by the time that James I came 
to the thione (1603), which commences the second epoch 
James was a thorough sportsman, and his taste for racing, 
m which he freely indulged, caused him to think but little 
of the speed of even the best English horses With the 
laudable motive therefore of effecting improvement m 
horses, he gave the then large sum of 500 guineas for an 
Aiah stallion which had been procured from Constantinople 
by a Mr Markham, since known as the “Markham Arabian " 
This is the first authentic account we have of the importa- 
tion of Arab blood, and the Stud-Bool says he was the first 
of that breed ever seen in England' The people having 
to do with horses at that time were as conservative m 
their notions as most of the grooms are now, and the 
“ Markham Arabian ” was not at ail approved of The 
duke of Newcastle, m his treatise on horsemanship, said 
that he had seen the above Arabian, and described him as 
a small bay horse and not of very excellent shape. In this 
instance, however, prejudice (and it is difficult to believe 
that it was anything else) was uglit, for King James’s first 
venture does not appear to have been a success either as a 
race-horse or as a sire, and thus Arabian blood was brought 
into disrepute. The king, however, resolved to give 
Eastern blood another trial, and bought a hoise known as 
Place’s White Turk from a Mr Place, who subsequently held 
some office in connexion with the stable under Cromwell 
Charles I followed m the footsteps of James, and lent 
such patronage to the breeding of a better kind of horse 
that a memorial was presented to him, asking that some 
measures might be taken to prevent the old stamp of horse 
“fit for the defence of the country" from dying out 

We now come to a very important period m the history 
of the British horse, for Charles II. warmly espoused the 
introduction of Eastern blood into England, He sent his 
master of the horse abroad to purchase a number of 
foreign horses and mares for breeding, and the mares 
brought over by him (as also many of their produce) were 
called “royal mares"; they form a conspicuous feature 
in the annals of breeding. The Stud-Book shows of what 
breed the royal mares really were . one of them, the dam 
of Dods worth (who, though foaled m England, was a 
natural Barb), was a Barb mare , she was sold by the stud- 
master, after Charles IP’s death, for forty guineas, at 
twenty years old, when in foal by the Helmsley Turk. 

James II was a good horseman, and had circumstances 
been more propitious he might have left his mark m the 
sporting annals of the country. In his reign, according 
to the Stud-Book, the Stradling or Lister Turk was brought 
into England by the duke of Berwick from the siege 
of Buda. 

The reign of William III, is noteworthy as the era m 
which, among other importations, there appeared the first 
of three Eastern horses to which the modern thoroughbred 
race-horse traces back as the founders of bis lineage. This 
was the Byerly Turk, of whom nothing more is known 
than that — -to use the words of the first volume of the 
Stud-Book — he was Captain Byerly’s charger m Ireland m 
King TTOli&m’s wars. The second of the three horses 
above alluded to was the Barley Arabian, who was a 
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genuine Arab, and was imported from Aleppo by a brother 
of Mr Darley of Aldby Park, Yorkshire about the end of 
the reign of William II l 01 the beginning of that of Anne 
The third hoi&e of the famous trio, the Gudolphin Arabian 
or Barb, brought to England about five and twenty yean 
after the Darley Aiabian, will be more paiticularly ref ened 
to fuither on All the horses now on the turf or at the 
stud trace their ancestry in the direct male line to one 
or other of these tlnee, — the Byerly Turk, the Darley 
Arabian, and the Godolphin Arabian or Barb In the 

female line their pedigiees can be traced to other sources, 
but for all practical purposes it suffices to regard one 01 
other of these three animals as the ultima Thule of racing 
pedigree Of course there is a large interfusion of the 
blood of each of the trio through the dams of horses of the 
present day, indeed, it is impossible to find an English 
race-horse which does not combine the blood of all three 
Tkerace' The Thoroughbred — The third and last epoch of the 
horse British horse, viz, that of the tlioroughbied racer, may 
be taken to date from the beginning of the 18th century. 
By thoroughbred is meant a home 01 mate whose pedigree 
is registered m the Stud-Bool kept by Messis Weatherby, 
the official agents of the Jockey Club — originally termed 
the keepers of the match-book — as well as publishers of 
the Racing Calendar The first attempt to evolve order 
out of the chaos which had long reigned supreme was made 
m 1791, for we find m the pieface of the first volume of 
the Stud-Bool, published m ISO 8, that “with a view to 
correct the then increasing evil of false and maccuiate 
pedigrees, the author was m the year 1791 prevailed upon 
to publish an Intr odactioii to a Geneial Stud-Bool, 
consisting of a small collection of pedigrees winch he had 
extracted from racing calendars and sale papers and 
arranged on a new plan ” It will be seen that the 
compiler of the volume on winch so much depends had 
to go back fully a century, with little else to guide him 
but odds and ends m the way of publications and 
tradition Mistakes under such circumstances are 
pardonable The Stud-Book then (vol. l ), which is the 
oldest authority we have, contains the names and m most 
cases the pedigrees, obscure though they may be, of a veiy 
large number of horses and mares of note from the earliest 
accounts, but with two exceptions no dates prior to the 
18th century axe specified xn it. These exceptions are the 
Byerly Turk, who was “ Captain Byerly’s charger m Ireland 
m King William’s Wars (1689, &e),” and a horse called 
Counsellor, bred by Mr Egerfcon iu 1694, by Lord D’Arcy’s 
Counsellor by Loid Lonsdale’s Counsellor by the Shaftes- 
bury Turk out of sister to Spanker — all the dams m 
Counsellor’s pedigree tracing back to Eastern mares. 
There is not the least doubt that many of the animals 
named in the Stud-Book were foaled much eaiher than 
the above dates, but we have no particulars as to time , 
and after all it is not of much consequence 

The Smd-Book goes on to say of the Byerly Turk that 
he did not cover many bred mares, but was the sire of 
the Duke of Devonshire’s Basto, Hallo way’s Jigg, and 
others Jigg, or Jig, is a very important factor, as will 
be seen hereafter. The Stud-Bool, although silent as to 
the date of his birth, says he was a common country 
stallion in Lincolnshire until Partner was six years old — 
and we know from the same authority that Partner was 
foaled in 1718; we may therefore conclude that Jigg 
was a later foal than Basto, who, according to Whyte’s 
History of the Turf was a brown lioise foaled in 1705. 

The reign of Queen Anne, however (1702 to 1714), 
is that which will ever be inseparably connected with the 
thoroughbred race-horse on account of the fame during 
that period of the Darley Arabian, a bay stallion, from 
whom our very best horses are descended According to 


the Stud-Bool, “Dai ley Y Arabian wa^ brought o\ei by a 
brother of Mr Dailey of Yothdme, who, being an agent 
in merchandise abn A, betaine i lumbei of a hunting club, 
by which muui^ he aupmul intuc-t to pi uc mu lias lioise ” 
The Stud-Bool 1*3 silent, and other authentic* differ, u&> to 
the date of the importation of this celebrated Arab, &ome 
saying he came over xn the yeai 1700, otheis that he 
arrived somewhat later , but we know from the Stud-Book 
that Mamca (tooled m 1707), Aleppo (1711), Almauzor 
(1713), and Plying Chikki* (1713) were got by him, as 
also was Baitlett’s Childers, a younger brother of Flying 
Childerb It is geneially belie\ed tbit he was imported 
in Anne's reign, but the exact date is immaterial, for, 
assuming that he was brought over as early as 1700 
from Aleppo, he could scarcely have had a foal living 
befoie 1701, the hist year of the 18th century. The 
Darley Aiabian did much to remove the prejudice against 
Eastern blood which had been instilled into the public mind 
by the duke of Newcastle's denunciation of the Markham 
Arabian, Prmce George of Denmark, consort of Queen 
Anne, was himself a largo hor^e-owner , and it was m a 
gieat measure owing to his intervention that so many 
valuable stallions weie imported dm mg hei leigm 
At this period we find, among a mass of homes and mares 
in the Stud-Bool without any dates against their names, 
many animals of note with the earliest chionology extant, 
fiom Grey Tiamsden (1701) and Bay Bolton (1705) down 
to a mare who exercised a most important influence on the 
English blood-horse. This was Boxana (1718) by the Bald 
Galloway, he t dam sister to Chanter by the Akasfcer 
Turk, from a daughter of Leecles’s Arabian and a mare by 
Spanker Boxana threw m 1732 the bay colt Lath by the 
Godolphm Arabian, the son el colt PLonnclhead by Childeis 
m 1733, and the bay colt Cade by the Godolphm Arabian 
m 1734, m which year she died within a fortnight after 
foaling, the produce— Cade — being reaiecl on cow’s milk 
The Godolphin Barb or Aiabian, as he was commonly called, 
was a brown bay about 15 hands m stature, with an un- 
naturally high crest, and with some wdute on his off hind 
heel. He is said to have been imported into England from 
France by Mr Coke, wheie, as the editor of the Stud-Book 
was informed by a French gentleman, he was so little 
thought of that he had actually drawn a cart in the streets 
of Paris. Mr Coke gave him to a Mr Williams, who m 
his turn presented him to the eail of Godolphin Although 

called an Arabian, there is little doubt he was a Barb 
pure and simple. In 1731, being then the propeity of 
Mr Coke, he was teazer to Hobgoblin, and on the latter 
refusing his services to Itoxana, the mare was put to the 
Godolphin, and the produce "was Lath (1732), the first of 
his get, and the most celebrated l ace-horse of his day after 
Flying Childeis He was also the sire of Cade, own 
brother to Lath, and of Begulus the maternal giandsne of 
Eclipse He died at Gogmagog m Cambridgeshire, m 
the possession of Lord Godolphm, m 1753, being then, as 
is supposed, m his twenty-ninth year He is believed to 
have been foaled m Baibary about 1724, and to have been 
imported during the reign ot George II 
In regard to the maies geneially, we have a record 
of the royal mares already alluded to, and likewise of three 
Turk mares brought ovei from the siege of Yienna in 1684, 
as well as of other importations , but it is unquestionable 
that there was a very large numbei of native mares in 
England, improved probably from time to time by racing, 
however much they may have been crossed at various 
periods with foreign hoises, and that from this original 
stock were to some extent derived the size and stride 
which characterized the English race-horse, while his powers 
of endurance and elegant shape were no doubt inherited from 
the Eastern horses, most of which were of a low stature, 
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14 hands or thereabouts. It is only necessary to trace 
carefully back the pedigree of most of the famous horses 
of early times to discover faults on the side of the dam— 
that is to say, the expression ct dam’s pedigree unknown, 
which evidently means of original or native blood W hat- 
ever therefore may be owing to Eastern blood, of which 
from the middle of the 17th to the beginning of the 18th 
century a complete wave swept over the British Isles some 
credit is unquestionably due to the native mares (which 
Blaine says were mostly Cleveland bays) upon which the 
Arabian, Barb, or Turk blood was grafted, and which laid 
the foundation of the modern thoroughbred. Other nations 
may have furnished the blood, but England has made the 

race-horse, , 

Without prosecuting this subject further, it may be 
enough here to follow out the lines of the Darley Arabian, 
the Byerly Turk, and the Godolphm Arabian or Barb, the 
mam ancestors of the British thoroughbred of the 18th and 
19th centuries, through several famous race-horses, each 
and all brilliant winners, — Flying Childers, Eclipse, Herod, 
and M&tchem, — to whom it is considered sufficient to look 
as the great progenitors of the race-horse of to-day, 

1. The Barky Arabian's line is represented m a twofold degree- 
first, through his son Flying Childers, his grandsons Blaze and 
Snip, and his great-grandson Snap, and, secondly, through Jus 
other son Bartlett's Childers and his great-great-grandson Eclipse 
Fiyin* or Devonshire Childers, so called to distinguish lum from 
other Tiorses of the same name, was a bay horse of entirely Eastern 
blood, with a Maze in. his face and four white feet, foaled in 1715 
He was bred bv Mr Leonard Childers of Carr House near Doncaster, 
and was purchased when young by the duke of Devonshire He 
was got by the Darley Arabian from Betty Leedes, by Careless from 
sister to Leedes, by Leedes’s Arabian from a mare by Spanker out 
of a Barb mare, who was Spanker's own mother Spanker himself 
was by B’Areys Yellow Turk from a daughter of the Morocco Barb 
and OH Bald Peg, by an Arab horse from a Barb mare Careless 
was by Spanker from a Barb mare, so that Childers’s dam was closely 
in-bred to Spanker Flying Childers— the wonder of his time— 
was never beaten, and died in the duke of Devonshire’s stud m 
1741, aged twenty-six years. He was the sire of, among other 
horses, Blaze {17335 and Snip (1 736) Snip too had a celebrated son 
called Snap (1750), and it is chiefly m the female line through the 
mares by these horses, of which there are fully thirty m the Stud- 
Book, that the blood of Flying Childers is handed down to us 

The other representative ime of the Darley Arabian is through 
Bartlett’s Childers, also bred by Mr Leonard Childers, and sold to 
Mr Bartlett of Masham, m Yorkshire He was for several years 
called Young Childers,— it being generally supposed that he was a 
younger brother of his Flying namesake, but his date of birth is not 
on record,— and subsequently Bartlett’s Childers This horse, who 
ww never trained, was the sire of Squirt (1732), whose son Marske 
(1750) begat Eclipse and Young Marske (17 62), sire of Shuttle (1793). 
This it least is the generally accepted theory, although Eclipse’s 
Am m said to have been covered by Shakespeare as well as by 
Maiake. Shakespeare was the son of Hobgoblin by Aleppo, and conse- 
quently the male line of the Darley Arabian would come through th ese 
horses instead of through Bartlett’s Childers, Squirt, and Marske ; 
the Stud-Book, however, says that Marske was the sire of Eclipse 
This last-named celebrated horse— perhaps the most celebrated 
in the annals of the turf— was foaled on the 1st of April 1764, the 
day on which a remarkable eclipse of the sun occurred, and he was 
named after it Ho was bred by the duke of Cumberland, after 
whose decease he was purchased by a Mr Wildman, and subse- 
quently sold to Mr D. O’Kelly, with whom he will ever be 
identified. His dam Spiletta was by Regalus, son of the Godol- 
phm Barb, from Mother ‘Western, by a son of Snake from a mare 
by Old Montague out of a mare by Hautboy, from a daughter of 
Brimmer and a mare whoso pedigree was unknown. In Eclipse’s 
pedigree there are upwards of a dozen mares whose pedigrees are 
not known, but who are supposed to be of native blood. Eclipse 
wbs a chestnut horse with a white blaze down his face ; his off hind 
leg was white from. the hock downwards, and he had black spots 
upon Ms rump— this peculiarity coming down to the present day m 
direct male descent His racing career commenced at five years of 
age, m,, on the M May 1769, at Epsom, and terminated on the 
4th October 1770, at Hewmaxket. He ran or walked over for 
eighteen races# and was never beaten. It was in his first race that 
Mr O’Kelly took the odds to a large amount before the start for the 
.second heat, that he would place the horses. When called upon 
to declare, he uttered the exclamation, which the event justified, 
t( Eclipse first, and the rest nowhere.” 


Eclipse commenced his studcareei m 1771 , and had an enoimous 
number of foals, of which four only m the direct male line have 
come down to us, viz , Potoooooooo, oi, as he is^commonly^ called, 


Feigns (1775), Joe 
several otheis aie 


Pot-8-os (1773), his most eelebiated son, fun; 

Andrews (1778), and Mercury (1778), though ---- - - • — 

represented m the female line Pot-8-os was the sire of Waxy 
(1790) out of Maria (1777) by Heiod out of Li&ette (1772) by Snap 
Waxy, who has been not inaptly teimed the ace of trumps m the 
Stud-Book, begat Whalebone (1807), Web (1808), Woiul (1809), 
Wire (1811), Whisker (1812), and Waxy Pope (1806), all but the 
last being out of Penelope (1798) by Trumpatoi (1782) from 
Prunella (1788) by Highflyer out of Promise by Snap, while Waxy 
Pope was ont of Prunella, dam of Paiasol (1800) by Pot-8-os 

* ervn £ r, “ J ~~*— W n«+ « 


Whalebone’s best sons were Camel (1822) and Sir Hercules (1826) 
Camel was the sire of Defence (1824) and Touchstone (1831), while 
Sir Hercules was the sue of Birdcatcher (1833) and Eaugh-a-Ballagh 
(1841), own brothers, and of Gemma dx Yergy (1854) Touchstone 
was the sire of Hewminster (1848), who begat Lord Clifden, 
Adventurer, and the Hermit, as well as of Orlando (1841) sire of 
Teddmgton (1848) Whalebone’s blood also descends through 
Waverley (1817) and his son the Saddler (1828), while Whisker is 
represented by the Colonel (1825) and by Economist (1825) and his 
son Harkaway (1834), sue of King Tom (1851) Bndcatcher 
begat, besides Saunterei (1854), the Baron (1842), sire of Stockwell 
(1849) and of Rataplan (1850). Stockwell, who was a chestnut 
with black spots, was the sire of Blair Athol (1861), a chestnut, 
and also of Doncaster (1870), another chestnut, but with the 
characteristic black spots of his giandsne , and Doncastei was the 
sire of the chestnut Bend Or (1877) 

To turn to Eclipse's other sons King Fergus (1775) was the 
sue of Benmgbrough (1791), whose son W'as Orville (1799), whence 
comes some of the stoutest blood on the turf, including Emilius 
(1820) and his son Priam (1827), Plenipotentiary (1831), Muley 
(1810), Chesterfield (1834), and the Hero (1843) Joe Andrews 
(1778) was the sire of Dick Andrews (1797), and fiom him descend 
Tramp (1810), Lottery (1820), Liverpool (1828), Sheet Anchor 
(1832), Lanercost (1835), Weatherbit (1842), Beadsman (1855), and 
Blue Gown (1865) Mercury was sire of Gohanna (1790), who was 
foaled in the same year as Waxy, and the two, who were both 
grandsons of Eclipse and both out of Herod mares, had seveial 
contests, Waxy generally getting the better of his cousin 
Gahanna's descendants come down through Golumpus (1802), 
Catton (1809), Mulatto (1823), Royal Oak (1823), and Slftne(183S) 

2 The Byerly Turk’s line is represented by Hei od, the Tuik being 
the sire of Jigg, who was the sire of Partner (1718), whose son Tartar 
(1743) begat King Herod, or Herod as he was commonly called, 
foaled m 1/58 Herod’s dam was Cypron (1750) by Blaze (1733), 
son of Flying Childers Cy pi on’s dam was Sehma by Bethel’s 
Arabian fiom a maie by Graham’s Champion from a daughter of 
the Darley Arabian and a mare uh .0 claims Merlin for her sn e, but 
w hose mother’s pedigiee is unknown In Herod’s pedigiee there 
are fully a dozen dams whose pedigree is unknown Herod was 
a bay horse about 15 hands 8 inches high, possessed both of sub- 
stance and length, — those grand requisites m a iace-horse,— com- 
bined with uncommon power and stamina or lasting qualities He 
was bred by William, duke of Cumberland, uncle of King Geoige 
III He commenced his racing career m October 1763, when he 
was five years old, and ended it oil the 16th of May 1767 He ran 
ten times, winning six and losing four races. He died in 1780, 
and among other progeny left two famous sons, Woodpecker (1773), 
whose dam was Miss Ramsden (1760) by Cade, son of the Godol- 
phin Barb, but descended also on the dam’s side from the Dailey 
Arabian and the Byerly Turk, and Highflyer (1774), whose dam 
was Rachel (1763) by Blank, son of the Godolphm Barb from a 
daughter of Regulus, also son of the Godolphm These two horses 
have transmitted Herod’s qualities down to the present day m the 
direct male line, although m the female line he is represented 
through some of his other sons and his daughters as well Wood- 
pecker was the sire of Buzzaid (1787), who m his turn became the 
father of three celebrated sons, Castrel (1801), Selim (1802), and 
Rubens (1803), all three chestnuts, and all out of an Alexander 
mare (1790), who thereby became famous This maie was by 
Eclipse’s son Alexander (1782) out of a mare by Highflyer (son of 
Herod) out of a daughter of Alfred, by Matcliem out of a daughter 
of Snap Bustard (1813), whose dam was a daughter of Shuttle, 
and his son Heion (1833), Sultan (1816) and his sons Glencoe 
(1831) and Bay Middleton (1833) and Middleton’s sons Cowl (1842) 
and the Flying Dutchman (1846), Pantaloon (1824) and Ins son 
Windhound (1847), Hangar (1817) and his son Epirus (1834) and 
grandson Pyrrhus the First (1843), are representatives of Castrel 
and Selim 

Highflyer is represented through Ms greatly esteemed son Sir 
Peter Teazle, commonly called Sir Peter (1784), whose dam was 
PapiHon by Snap. Sir Peter had five sons at the stud, Walton 
(1790), Stamford (1794), and Sir Paul (1802) being the chief. 
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Paulowitz (1813), Cam (1822), Ion (1835), Wild Dayrell (1852), 
and his son Buccaneer (1857) bung down Sir Paul’s blood , whilst 
Walton is represented through. Phantom (1806), Partisan (1811) 
and his sons Glaueus (1829) and Venison (1833) and Gladiator (1833), 
Yemson’s sons Alarm (1842) and Kingston (1849), Gladiatoi’s son 
Sweetmeat (1842), Sweetmeat s sons Macaiom (1860) and Parmesan 
(1857), and Paimesan’s sons Favomus (1868) and Ciemorne (1869) 
It may be added that m the fust volume of the Stud-Booh theie 
aie neaily a hundred Herod and Highflyer mares registered 

3 The" Godolphm Baib is represented by Matchem, as the former 
was the sire of Cade (1734), and Cade begat Matchem, who was 
foaled m 1748 He was thus ten years the semoi of Herod, repie- 
sentmg the Byeily Turk, and sixteen yeais befoie Eclipse, though 
long subsequent to Plying Childers, who represent the Dailey 
Aiabian Matchem was a brown bay hoise WLth some white on his 
off hind heel, about 15 hands high, bied by Sir John Holme of 
Carlisle, and sold to Mr W Pen wick of By well, Northumberland 
His dam was sister to Miss Partner (1735) by Partner out of Biown 
Farewell by Makeless (son of the Oglethorpe Arabian) from a 
daughter of Brimmer out of Trumpet’s dam, by Place’s White Turk 
from a daughter of the Barb Dods worth and a Layton Baib mate , 
while Bummer was by D’Aicy’s Yellow Tuik fiom a royal maie 
Matchem commenced his racing caieer on the 2d of August 1753, 
and terminated it on 1st September 1758 Out of thirteen engage- 
ments he won eleven and lost two He died in 1781, aged thuty- 
three years His best son was Conductor (1767) out of a mare by 
Snap , Conductor was the sue of Ti umpatoi (1782), whose two sons, 
Soicerei (1790) and Paynator (1791), transmit the blood of the 
Godolphm down to modern times Sorcerer was the sire of Sooth- 
sayer (1808), Comus (1809), and Smolensko (1810) Comus was 
the sire of Humphrey Clinker (1822), whose son was Melbourne 
(1834), sire of West Austialian (1850) and of many valuable mares, 
including Canezou (1845) and Blmk Bonny (1854), dam of Blau 
Athol Paynator was the sue of Di Syntax (1811), w r ho had a 
celebiated daughter called Beeswing (1833), dam of Newmmster by 
Touchstone 

The gems of the thiee lines may be briefly enumerated thus 
— (1) of the Barley Aiab’s line — Snap, Shuttle, Waxy, and 
Orville— the stoutest blood on the turf, (2) of the Byerly Turk’s 
line— Buzzaid and Sir Peter — speedy blood, the latter the stouter 
of the two , (3) of the Godolphm Baib’s line— Sotceier — often pro- 
ducing large-sized animals, but showing a tendency to die out, and 
becoming rare 

On tire principle that as a rule like begets like, it has been 
the practice to select as sires the best public performers on 
the turf, and of two horses of like blood it is sound sense 
to choose the better as against the inferior public performer 
But there can he little doubt that the mating of maies 
with horses has been often pursued on a haphazard plan, 
or on no system at all , to this the Stud-Book testifies too 
plainly. Eecently more attention seems to be paid to the 
successful blending of certain strains of blood, though it 
cannot be said that more than two or three really first class 
horses are produced each year The following is a list of 
the principal sires whose progeny find a place among the 
winners of the three great races, the Derby (D), Oaks (O), 
and St Leger (L) — 

Eclipse Young Eclipse (D), Saltram (D), Sergeant (D), Annette 

(O) 

Hei od Bridget (O), Faith (O), Maid of the Oaks (O), Phenomenon 
(L) 

Matchem Teetotum (0), Hollandaise (L) 

Elorizel (son of Heiod) Diomed (D), Eager (D), Tai tar (L), Ninety- 
three (L) 

Highflyer Noble (D), Sir Peter Teazle (D), Skyscraper (D), 
Yiolante (0), Omphale (L), Cowslip (L), Spa&ille (L), Young 
Flora (L) 

Pot-S-os Waxy (D), Champion (D, L), Tyiant (D), Nightshade (0) 
Sir Peter (D) Sir Hairy (D), Archduke (D), Ditto (D), Paris (D), 
Hermione (0), Parasite (0), Amhrosio (L), Fyldener (L), 
Paulina (L), Petronms (L) 

Waxy (D) Pope (D), Whalebone (D), Blucher (D), Whisker (D), 
Music (0), Minuet (0), Connne (0) 

Whalebone (D) • Moses (D), Lapdog (D), Spaniel (D), Caroline (0) 
Wofxil Augusta (0), Emc (0), Theodore (L) 

WhisJcei (D) Memnon (L), The Colonel (L) 

Phantom Cednc (D), Middleton (D), Cobweb (0) 

Orville (L) • Octavius (D), Emihus (D), Ebor (L) 

Tramp St Giles (D), Dangerous (D), Barefoot (L) 

Emihus (D) Priam (D), Plenipotentiary (D), Oxygen (0), Mango 

(B) 

Priam (D) Miss Seitz (0), Industry (0), Crucifix (0) 

Sir Hercules , Coronation (D), Faugh-a-Ballagh (L), Birdcatcher (L), 


Touchstone (L) Cothostone (D), Orlando (D), Surplice (D, Lj s 
Mendicant (0), Blue Bonnet (L), Ncwmmyter iL) 

Bad catcher (L) Daniel O'Rouike (Dj, Song^titss (0), Knight of 
St George (L), Wailoek (L), The Baion (L) 

The Baion (L) Stockwell (L) 

Mclboux ne West Australian (D. L), Blmk Bonny (D, 0 ), Sir Tatton 
Svhes (L) 

Mciciiunstei (L) Musjid (D), Hermit (D), Loid Chfden (L) 
Sweetmeat Macaroni (D), Mincemeat ^0), Mmcepie (O) 

StocLuell (L) Blau Athol (D, L), Loid Lyon (D, L), Doncaster (D), 
Regalia (0), St Albans (L), Callei Ou (L), The Maiquis (L), 
Achievement (L) 

Emg Tom Kmgeiaft (D), Tormentoi (0), Hippm (0), Hannah 

Rataplan (son of the Baion) Kettledrum (D) 

Monaique Giadiateui (D, L) 

Pannesan (son of Sweetmeat) Favoimis (D), Cremome (D) 
Buccaneer Kisher (D), Formosa (0, L), Brigantine (0) 

Loid Chfden (L) * Jannette^O, L), Hawthornden (L), Wenlock (L), 
Petrarch (L) 

Adventurer Pretender (D), Apology (0, L), Wheel of Fortune (0) 
Blair Athol (D, L) Silvio (D, L), Craig Millai (L) 

The successes of the St Leger winners, the Baron and Ins 
son Stockwell and his grandson Blair Athol, as well as of 
Touchstone and his son Newmmster and his grandsons Lord 
Chfden and Adventurer, as stud horses, ate mote marked 
than perhaps those of any others in the annals of the turf, 
except Waxy and his descendants, of whom 'Whalebone is 
perhaps the best Indeed the most successful cross of 
modem times is the double cross of Whalebone, the £i ready 
money ” cross as it is called, which is artived at by inter- 
mixing the descendants of Whalebone through Sir Hercules, 
Birdcatcher, the Baron, Stockwell, Batnplau, Camel, Touch- 
stone, Newmmster, and Adventurer Isonomy, by Sterling, 
son of Oxford by Birdcatcher, is a case m point , he is one of 
the best and best bred horses of the century He has no less 
than five strains of Whalebone and seven of Waxy m his 
pedigree, as well as one of Shuttle, the scarcest blood of all. 

In regard to mares it has very frequently turned out 
that animals which were brilliant public performers have 
been far less successful as dams than others which were 
comparatively valueless as runners Beeswing, a bnlliant 
public performer, gave birth to a good horse m Newmmster ; 
the same maybe said of Alice Hawthorn, dam of Thormanby, 
of Canezou, dam of Fazzolefcto, of Crucifix, dam of Surplice, 
and of Blmk Bonny, dam of Blair Athol ; but many of the 
greatest winners have dropped nothing worth training 
On the other hand, there are mares of little or no value as 
racers who have become the mothers of some of the most 
celebrated horses on the turf ; among them we may cite 
Queen Mary, Pocahontas, and Paradigm, Queen Mary, 
who was by Gladiator out of a daughter of Plenipotentiary 
and Myrrha by Whalebone, when mated with Melbourne 
produced Blmk Bonny (winner of the Derby and Oaks) , 
when mated with Mango and Lanercost she produced 
Haricot, dam of Caller Ou (winner of the St Leger) 
Pocahontas, perhaps the most remarkable mare m the Stud- 
Book, never won a race on the turf, but threw Stockwell 
and Eataplan to the Baron, son of Birdcatcher, King Tom 
to Harkaway, Knight of St Patrick to Knight of St George, 
and Knight of Kars to Nut with — all these horses being 16 
hands high and upwards, while Pocahontas was a long, low 
mare of about 1 5 hands or a trifle more She also gave birth 
to Ayacanora by Birdcatcher, and to Araucaria by Ambrose, 
both very valuable brood mares, Araucaria being the dam 
of Chamant by Mortemer, and of Bayon d J 0 r by Flageolet, 
son of Plutus by Touchstone Paradigm again produced, 
among several winners of more or less celebrity, Lord Lyon 
(winner of the Two Thousand Guineas, Derby, and St 
Leger) and Achievement (winner of the St Leger), both 
being by Stockwell. Another mare that has become 
famous was Manganese (1853) by Birdcatcher from Moon- 
beam by Tomboy from Lunatic by the Prune Minister from 
Maniac by Shuttle. Manganese when mated with Eataplan 
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threw Mautliagoia, dam of Apology, winner of the Oaks 
and St Leger, whose sire was Adventurer, son of Hew- 
nnnster She also thiew Mineral, who, when mated until 
Lord Clifden, piodaced Wenlock, winner of the St Legei, 
and after being sold to go to Hungary, was there mated 
with Buccaneer, the produce being Kisber, winner of the 
Derby It is usual to select sound, roomy mares, giving 
preference to those that are comparatively speaking low 
and long, and whose temper and disposition are good, 
of course paying strict attention to their blood, more 
especially if breeding from such large horses as the sons 
of Pocahontas 

\Ye append the pedigree of Blair Athol, winner of the 


Derby and St Lcger in 1864, who, when subsequently- 
sold by auction, fetched the unprecedented sum of 12,000 
guineas, as it contains, not only Stock well (the emperor of 
stallions, as he has been teimed), but Blmk Bonny and 
Eieanoi — m which latter animal are combined the blood of 
Eclipse, Herod, Matchem, and Snap, — the only two mares 
that have ever won the Derby, m 1801 and 1857 re- 
spectively, as well as those queens of the stud, Eleanor’s 
greafc-gianddaughter Pocahontas and Blink Bonny’s dam 
Queen Maiy. Both Eleanor and Blmk Bonny won the 
Oaks as well as the Derby, and it may be observed that 
they are the only winners of the former race that appear in 
the pedigree 


Blair Atliol** 
(ISfil 


/Stocks ell* 
' (1845) 


The Baron* 
(1842) 


Blink Bonnj*t 
(ISM) 


Pocahontas 

(1837) 


( Melbourne 
(1834) 


Queen Mary 
(1843) 


/Bmlcatcheit (1833) 


Echidna (1839) 


f Glencoe (1831) 


\ Marpessa (1830) 


( Bumnhicy Clinhei 
(1S22) 


'Daughter of (1823) 


/ Glacbatoi (1833) 


* Daughter of (1840) 


Sir Hcicules 
(1826) 

< Yv lulebcmo* (1807) 

( Pen (1 822) 

Guiccioli (182° 

( Bob Boot) (1804) 

( Flight (1809) 

Economist (1825) 

( Whiskei* (1812) 

( H oi an the (1818) 

Miss Piatfc (1825) 

( BI tcklock (1S14) 

( Gad ibout (1812) 

SuUm(iSlO) 

| Selim (1802) 

( Bacchante (1809) 

Tramp olmc(lS25) 

| Tramp (1810) 
l Web (1S03) 

Muley (1810) 

( Oiv.lle* (1799) 

1 Eieanoi (179S) 

Clare (1824) 

( Maimion (1S00) 

\ Haipahce (1814) 

Comns (1809) 

( Soicuiei (1796) 

( Houghton Bass (1S01) 

Clinkciuu (1312) 

{ Clmka (1805) 
l Peivet (1786) 

Cervantes (1S0G) 

f Don Qmxotc (1784) 

( Evelina (1791) 

D raglitei of 

( Golnmpus (1802) 

(1816) 

( Dauglitei of (1810) 

Paibsan (1811) 

( Walton (1799) 

( Parasol ( 1800 ) 

Pauline (182C) 

( Moses* (1819) 

( QuadnUe (1815) 

Plenipotentiary* 

(1831) 

( Emihus* (1820) 
(Harnett (1819) 

Myufu(lSSO) 

< Whalebone* 1*07) 

(Gift (ISIS) 


* Winner of the Deiby 


t Winner of the Oaks 


j Waxy* (1790) 

(Penelope (1798) 
j Wandeiei (1790) 
(Thalestus (1809) 
j Chanticleer (1787) 

( Ierne (1790) 
i Escape (1802) 

( Young Heroine 
j Waxy* (1790) 

■J Penelope (1798) 

J Octavian (1807) 

(Capnce (1797) 
jWhitelock (1803) 

1 Coihndei maie (1799 
( Oiville* (1709) 

( Minstid (1803) 

( Buzzaid (1787) 
(Alexander maie (1790) 
j Williamson’s Ditto (1800 
( Sister to Calomel (1791) 
Dick Andrews (1797) 
Gohanna mare 
Waxy* (1790) 

Penelope (1798) 

Benmgbi ougli (1791) 
Exchna (17U1) 

Whiskey (1789) 

Young Giantess (1790) 
Whiskey (1789) 

Young Noisette (1789) 
Gohanna (1790) 

Amazon (1799) 
Tiumpatoi (1782) 

Young Giantess (1790 


JSii Petei* (1784) 
j Hj ale (1797) 

/Tandem (1773) 

(Termagant 
(Eclipse (1704) 

(Grecian Pi incess (1770) 

J ErghUyoi (1774) 

(Teimagant 
(Gohanna (1790) 

(Catheune (1795) 

( Pajimtor (1791) 

\ Sibtei to Zodiac 
J bn Petei* (1784) 

( Aiethusa (1792) 

(Pot S-os (1778) 

(Piunella (1788) 
j Whalebone* by Waxy* (1807) 

( Gohanna maie 
j Selim (1802) 

( Canai y Bud (180G) 

J Oiville* (1799) 

1 Emily (1810) 

J Pencles (1809) 

( Selim maie (1812) 

J Wax) *(1790) 

( Penelope (1798) 
j Young Gohanna (18JQ) 

1 Sistei to Grazier by Sn Peter* (1803) 
* Winner of tile St Legei 


Points of The shape of a race-horse is of considerable importance, 
the lace- although it is said with some degree of truth that they 
horse iu all shapes. There are the neat and elegant 

journals, like the descendants of Saunterer and Sweet- 
meat,* the large-framed, plain-looking, and heavy-headed 
Melbourne^, often with lop ears , the descendants of Bird- 
catcher, full of quality, and of more than average stature, 
though sometimes disfigured with cuxby hocks ; and the 
medium-sized but withal speedy descendants of Touch- 
stone, though in some cases characterized by somewhat 
loaded shoulders In height it will be fouud that the 
most successful racers average from 15 to 16J hands, the 
former being considered somewhat small, while the latter 
is unquestionably very large ; the mean may be taken as 
between 10 J and 16 hands (the hand = 4 inches) The 


head should be light and lean, and well set on; the 
ears small and pricked, but not too short ; the eyes full , 
the forehead broad and flat; the nostrils large and 
dilating 3 the muzzle fine ; the neck moderate m length, 
wide, muscular, and yet light; the throat clean; the 
windpipe spacious and loosely attached to the neck , the 
crest thin, not coarse and aiched The withers may he 
moderately high and thin ; the chest well developed, hut 
not too wide or deep ; the shoulder should lie well on the 
chest, and be oblique and well covered with muscle, so as 
to reduce concussion m galloping; the upper and lower 
arms should be long and muscular ; the knees broad and 
strong; legs short, flat, and broad ; fetlock joints large; 
pasterns strong and of moderate length ; the feet should 
be moderately large, with the heels open and frogs sound 
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■ — -with no signs of contraction The body or ban el 
should be moderately deep, long, and stiaight, the length 
being really m the shoulders* and m the quarters , the 
back should be strong and muscular, with the shoulders 
and loins running well m at each end, the loins them- 
selves should have great breadth and substance, this being 
a vital necessity for weight-cairying and propelling power 
uphill The hips should be long and wide, with the 
stifle and thigh strong, long, and pioportionately devel- 
oped, and the hmd quarters well let down The hock 
should have plenty of bone, and be stLongly affixed to 
the leg, and show no signs of emb , the bones below the 
hock should be flat, and fiee fiom adhesions , the liga- 
ments and tendons well de\ eloped, and standing out from 
the bone, the joints well formed and wide, yet without 
undue enlargement , the pasterns and feet similar to those 
of the forehand. The tail should be high set on, the 
ctoup being continued in a straight line to the tail, and 
not falling away and drooping to a low set tail. Fine 
action is the best entenon of everything fitting properly, 
and all a horse’s points ought to harmonize or be m pro- 
portion to one another, no one point being more promi- 
nent than another, such as good shoulders, fine loins, or 
excellent quarters. If the obseiver is struck with the 
remarkable prominence of any one feature, it is probable 
that the remaining parts are deficient, A well-made hoise 
wants dissecting m detail, and then if a good judge can 
discover no fault with any part, but finds each of good 
proportions, and the whole to harmonize without defect, 
deformity, or deficiency, he has before him a well-shaped 
hoise, and of two equally well-made and equitably pro- 
portioned horses the best bred one will be the best As 
regards hue, the favourite colour of the ancients, accord- 
ing to Xenophon, was bay, and foi a long time it was the 
fashionable colour m England , but for some time chest- 
nut thoroughbreds have been the most conspicuous figure 
on English race-courses, so far as the moie important 
events are concerned. Eclipse was a chestnut, Castrel, 
Selim, and Eubens were chestnuts, so also weie Glencoe 
and Pantaloon, of whom the latter had black spots on his 
hmd quarters like Eclipse, and more recently Stockwell 
and Doncaster Birdcatcher was a chestnut, so also were 
Stockwell and his brother Eataplan, Manganese, Mandra- 
gora, Thormanby, Kettledrum, St Albans, Blair Athol, 
Regalia, Formosa, Hermit, Marie Stuart, Doncaster, 
George Frederick, Apology, Craig Millar, Prince Charlie, 
Eayon d 5 Or, and Bend Or The dark browns or black 
browns, such as the Sweetmeat tribe, are not so common 
as the bays, and black or grey horses are almost as 
unusual as roans The skin and hair of the thoroughbred 
aLB finer, and the veins which underlie the skin are larger 
and moie prominent than m other horses The mane and | 
tail should be silky and devoid of curl, which is a sign ; 
of impurity. 

Whether the race-horse of to-day is as good as the 
stock to which he traces back has often been disputed, 
chiefly no doubt because lie is bi ought to more early 
maturity, commencing to win races at two years instead 
of at five years of age, as m the days of Childeis and 
Eclipse ; but the highest authorities, and none moie 
emphatically than the late Admiral Eous, aver that he 
can not only stay quite as long as his ancestors, but also go 
a good deal faster. In size and shape the modern race-horse 
is unquestionably superior, being on an average fully a 
hand higher than the Eastern horses from which he is 
descended , and in elegance of shape and beauty of outline 
he has certainly never been suipassed. That experiments, 
founded on the study of his nature and properties, which 
have from time to time been made to improve the breed, 
and bring the different varieties to the perfection in which 


we now find them, have succeeded, is best confirmed by 
the high estimation in which the hordes of Gieat Britain 
aie held m all parts of the civilized woild, and it is, not 
too much to assert that, although the cold, humid, and 
variable nature of their climate is by no means favourable 
to the production of these animals in their veiy best foim, 
Englishmen have by great caie, and by sedulous attention 
to breeding, high feeding, and good grooming, with con- 
sequent development of muscle, brought them to the 
highest state of perfection of which their natuie is cap- 
able See the section on Horse-Eacing, p 199 

The Iluntei — A good specimen of an English hunter The 
may be described as a horse foi unneiadl use He may haute, 
be a coach-horse, for m many of the animals running 
in the coaches called into existence during the summer 
months by the coaching revival may be recognized a hunter 
of known character; he maybe a good roacLter, foi, so far 
as conformation is concerned, tlieie is nothing in a hunter 
to unfit him from being a first-class hack ; noi is hunting 
incompatible with military duties, for, by the regulations 
of the service, officers are permitted to hunt then second 
chargers. For harness work he is perfectly adapted, pro- 
vided only the vehicle to be drawn is m proportion to his 
size; w T hile most people will recall instances of hunters 
having for some reason or other to be so far humbled as to 
have to take a turn at the plough or harrow, or, in their 
older days, even in a chaff-cutter A hunter may be either Tfio- 
thoioughbred or halfbred In the grass countries, such as ?ougli- 
Leicestershire or Northamptonshire, riders to hounds endea- 
vour to get their hunters as neaily clean fared as possible , 
but, m spite of this ambition, it may be doubted whether 
one m twenty, even in the most fashionable countries, is 
thoroughbred, thereby proving that a thoroughbred hunter, 
although undoubtedly a luxuiy, is not a virtual necessity. 

When it can be acquired, a thoroughbred hunter that knows 
his business is a most desirable possession, save perhaps m 
a rough country, where his fine skin shrinks from contact 
with the objects therein encountered The comparative 
scarceness of these animals is, however, easily accounted 
for From 12 to li stone is by no means an uncommon 
weight for a man to ride hunting, saddle included, but few 
thoioughbreds are up to it , one that is commands a large 
price, from £250 upwards, according to tc manners” It 
is often said that thoroughbreds do not make pleasant 
hunters, but the complaint, if there is any ground for it at 
all, is really against the result of the treatment to which 
nineteen out of twenty thoroughbreds have to submit, and 
not against pure blood itself A large propoition of 
thoroughbred stock come to the starting-post at two jears 
old , and this means that they have been in the trainer’s 
hands since they were yearlings at least Now a training 
stable is just the place for colts to pick up sundry un- 
desirable tricks, which may at some future time cause 
the unprofessional rider a little trouble , they get to lean 
on the hand, often turn out fidgety and fractious, and aie 
not unfrequently inveterate pullers. When fit to go, the 
young one will have been tried, and if he fails to gallop 
half a mile at best pace he is probably turned out of train- 
ing, although perhaps it was not till the last dozen yaids 
were reached that there was any sign of failing power 
Now, although the colt may be unable to stand the test 
applied to him by the trainer, there is no reason at all why 
he should not be able to go all day at hunting pace, because 
the powers of speed are not taxed to the same degree. The 
young thoroughbred is then perhaps educated for hunting . 
and hence it is that nearly all hunters— thoroughbred ones, 
that is to say — begin life in a training stable. Instances 
are comparatively raie of persons breeding thoroughbred 
stock and then keeping them for hunting purposes. The 
ranks of hurdle-racers and steeple- chasers too are filled 
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by thoroughbred horses, ■which but for these interventions 
come under the care of the hunting groom. 

Half* The halfbred hunter, as he is technically called, may be, 
bred and is, a very good substitute for the thoroughbred , he 
hunters ma y k aYe mne teen-fcwentieths of pure blood m his veins, 
and still be only “ halfbred ” Perhaps seven-eighths of 
pure blood is about the average foi high-class horses , but, 
taking English hunters all round, the majority are halfbred 
in a more literal sense, being for the most part by a horse 
nearly, if not quite, thoroughbred, out of a common mare. 
It is much to be legretted that the breeding of halfbred 
hunters is too often neglected altogether, or at least con- 
ducted on haphazard principles Many men take it into 
their heads to breed a colt simply because they have a 
mare which, owing to age or accident, is no longer fitted 
for active work ; and then, be the mare good, had, or indif- 
ferent, there is little or no judgment exercised in the choice 
of a sire Nearly all country places are periodically visited 
by travelling stallions, many of which are utterly worthless, 
but nevertheless the services of one of them are probably 
secured by the intending breeder simply because of the 
saving of trouble. He forgets that there is but little dif- 
ference between the charge for a good and that for a bad 
horse, and finds, when the offspring is ready for sale, that 
the result of his happy-go-lucky system remains on his 
hands for lack of a buyer, and costs as much to keep as a 
valuable animal. Yery often, too, a man who lias expected 
to breed a hunter will find himself the owner of a fairly 
promising colt for a brougham, but having hoped for a 
hunter he is unwilling to believe it anything else. 

Breed- Compare this method of setting to work with that 
adopted by breeders of thoroughbred stock, and indeed by 
all judicious breeders. To begin with, the choice of a dam 
is a matter of moment ; and it is difficult to see why any- 
thing should he thought good enough for a hunter, even by 
the inexperienced The first requisite for a biood-mare is 
that she should be free from all constitutional infirmities, 
such as roaring, bad sight, &c , ; and the breeder should be 
on his guard when breeding from mares whose legs have 
given way. True, it may be the result of an accident, but 
care should be taken to ascertain that it arose from that 
cause, and that a predisposition to inflammation had nothing 
to do with it For the same reason persons should he chary 
of breeding from mares that have splints, spavins, &c, and 
should certainly reject one whose dam or sire had them 
as well Mares that have done much hard work are not 
the best dams that can be selected, as they are apt to slip 
their foals, or to throw undersized ones. The selection 
of a stallion is the more important the more defects there 
are in the mare Should she be the least delicate, the 
stallion should he remarkable for a hardy constitution, for 
considering that a hunter has to be out of his stable for 
as much as twelve hours sometimes, and rarely less than 
seven or eight, and has to carry a heavy weight and gallop 
and jump, it is plain that a horse with no stamina would 
be nearly worthless as a hunter, no matter what other good 
qualities he might possess. So, too, as to shape . should 
the mare be too long on the leg or in the back, or too low 
in front, the stallion should be singularly free from the 
defect in question. 

While the mare is in foal she should be kept on the best 
food, for the nourishment given to her is given indirectly 
to the foal The keep of the foal in its early days is not less 
important than the choice of dam and sire Thorough- 
bred colts eat corn from the time they are a month or five 
weeks old, and the same generous diet should be allowed 
to halfbred horses, as it is only by this, accompanied of 
course by proper exercise, that the frames of young horses 
expand to their full extent, or that a foundation is laid 
for a good constitution. This system is, of course, more 


expensive than keeping a colt on hay and grass dm mg the 
first three years of his life, hut it will lepay itself m the 
long run, for very often under its influence a colt will 
develop into a weight-carrying hunter or valuable carnage 
horse, where, undei more parsimonious treatment, he would 
never have grown into anything strong enough to carry 
over 11 or 12 stone 

The breaking and training of hunters is all-impoitant, 
because, in spite of the care that may have been expended 
upon the choice of sire and dam and the keep of the colt, 
many young ones are rumed beyond all hope of recovery 
during this process The colt should be handled from the 
day of its birth, so that it may grow thoroughly accustomed 
to man, without ever having experienced the feeling of 
fear The person selected to attend on mares and foals, as 
well as he that undertakes the training part, should be 
naturally fond of animals , he should be cool, and of an 
almost imperturbable temper, or he will be unfitted to deal 
with the waywardness of some of his pupils, which during 
their early career may at times expose him to personal 
danger, especially if they he well bred , he should there- 
fore he well endowed with courage and firmness, for an 
u resolute man is sure to spoil every hoise he has to do 
with 

When about six months old the colt should receive his 
first lesson in jumping. Where piacticable, there is no 
better plan than to feed him m one spot, the approach to 
which is guarded by a stout rail, winch should m the first 
instance lie on the ground, and over which he must step 
in order to reach his corn. In the course of about a 
month the rail may be raised 6 inches, and so on from 
time to time, but the process should he gradual m the 
extreme , 2 or 3 inches a month is sufficient until it is a 
couple of feet high, wheie it should remain for a time, but 
at three years the colt should jump it at 3 feet. Before he 
reaches this age the saddle should have been put on and 
left there for half an hour at a time, the gi oom letting the 
girths and stirrups flap about At three years the pupil 
should be backed by a light weight , if the rider be the 
usual attendant, so much the better, for then it is improb- 
able that much, resistance will be shown The udmg 
exercise should he varied by the young horse being led by 
a rather long rem over loughish ground, such as a common 
or a ploughed field, when it is not too hard, and over little 
ditches and very low fences, but they must be small, as 
it is very undesirable to have a horse refuse at first, oi 
to have him fall down m attempting a jump. He should 
be subsequently ridden over small places, but should always 
have a lead given to him by an old horse , and the two 
should stand m adjoining boxes, so that the colt may bo 
accustomed to his pilot. At four years old he may bo 
ridden to the meet, and suffered to see a fox found, but 
should on no account be ridden up to the hounds, nor 
should he be used as a regular hunter till he is six, — if not 
till seven it will be all tbe better for him, 

In the hunting field there are three kinds of jumps at 
which many refusals and falls take place. The first is 
timber, the second water or wide open ditches, and the 
third a hedge with a ditch on the taking off side. As to 
timber jumping, the course we have just recommended is 
the best possible preparation; m jumping the rail, the colt 
begins early to exercise, and therefore to strengthen, the 
very muscles he will want by and by m jumping a gate, — 
if his owner ever rides him at one. A further course of in- 
struction m this most useful art may be given m a “circus,” 
that is, a double row of posts and rails m a circle about the 
size of a circus ring. Between the two sets a couple of 
strong timber jumps should be put up, one of about 3 feet 
and the other of about 3 feet 6 inches in height; the 
horse is then pub into the space between the two rails, one 
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person standing m the centre holding a lunge rem, while 
an assistant is present with a whip, which should, however, 
be used but sparingly Really good water jumpers aie so 
scarce that it would well repay the ownei of a promising 
young one to teaeh him, or have him taught, this most 
important part of a hunter’s business If a small water- 
course can be found handy, it will do for a commencement, 
the colt should, m his early days, be led over this , and, 
if possible, the place should be widened gradually, and the 
water dammed up, the colt being always lunged over it 
before being ridden, and when ridden led over by an old 
hoise The same course should be pursued m the case 
of diy ditches, and hedges with a ditch on the taking off 
side, both of which must be jumped boldly, if the rider 
wish to keep his place with hounds This gradual teaching, 
and the trouble it undoubtedly entails, may sound too 
theoretical to some who are desirous of turning out a 
finished hunter m the space of six weeks , but it is to this 
huriying, and the substitution of coercive measures for time 
and gentleness, that we are to attribute the number of 
indifferent hunters we find. Every hunting man knows the 
enormous puces realized by really clever hunters, and these 
animals are simply ordinary horses on whose education much 
trouble has been expended, 

Qualifi- Qualifications for a Hunter —Of horses equally good jumpers, 
cations and equally fast, that will be most valuable whtch can gallop and 
for a jump with the greatest weight on his back Very good horses foi 
hunter 10 oi 11 stone can be obtained at any time, and at a moderate 
price, but a horse up to weight will always fetch a laige sum 
Whatever weight has to he carried, mere size must not be con- 
founded with power, a horse 16 J hands high is not necessarily a 
weight earner A compact well-knit frame is of primary import- 
ance , and although it is a task of gteat difficulty to explain the 
points of a horse on paper, the intending buyer may with advantage 
have his attention drawn to some of the moie important requisites 
To cross a country well, the hunter must have long and oblique 
shoulders , and, m the case of a weight earner, they should be 
rathei thick Should the readei have any difficulty in deciding 
what oblique shouldeis aie, he may get some assistance from putting 
a saddle on a horse, setting it of course m the light place, and then 
looking at the horse fiom a side view Should the horse have good 
shoulders, the stiriup leather will hang down at some distance 
behind the forelegs , but if, on the other hand, the shoulders he 
upright, the stirrups will he comparatively close to the forelegs, 
and, on mounting, the rider will find himself sitting over the legs 
instead of behind them Care should be taken, however, that the 
shoulder is well clothed with muscle The chest should be broad , 
narrow hoises are supposed to be faster, but under weight they 
knock their legs about The arm must he long, and of course 
muscular, the knee wide, the “ cannon bone” (i e , the bone 
between the knee and the fetlock) short, and the legs fiat, with 
strong hack smews The foot should be moderately wide, and 
have good strong heels, oi they will not stand the battering about 
that falls to the lot of even the most carefully ndden hunter 

The chest must be deep (otherwise the horse will in all likelihood 
be a short- winded one), and as a consequence the girth will he great ; 
a weight camei should measure 6 feet 3 inches in condition lound 
the barrel, just where the girth comes A horse with a well- 
developed frame, and of large girth, is generally a short-legged 
horse, as it is called, not that the legs aie really shorter — very 
shoit legs are a deformity— hut the body is not too small m pro- 
portion to the height of the leg 

It is commonly said that the back of a weight carrier must be 
shoit , but this does not mean that the horse should he short from 
the chest to the tail, foi he should have much of his length in his 
shouldeis and quarters For very heavy men, the back proper 
should not be long , but, as a matter of fact, few hoises are found 
the length of whose back would be adjudged perfection A mode- 
rate length of back is essential to pace, and on this question the 
late Major Whyte Melville wiites as follows — “It may not be out 
of place hei e to observe, as an illustration of the well-known maxim 
‘ Horses can go m all shapes,’ that of the three heaviest men I can 
call to mind who lode perfectly straight to hounds, the best hunter 
owned by each was too long m the back ” The loins should be 
strong, and the hips wide , if ragged they will be none the worse 

The hind legs are most important, not only because the seat of 
the propelling power is there, but also because they affect the 
carnage of the animal, and the way m which he yields to his rider’s 
hand The thigh should be long and muscular, the hock well 
bent, and not bending inwards, when the horse is called “cow- 
hocked,” nor outwards, like a bandy-legged man, The shank bone 


should be well guarded by strong sinews, and the pasterns mode- 
rately long, and by no means straight Hoises with straight, short 
pasterns aie lougn to ride, and ill adapted to stand hard voik. 

So far, then, as the body is concerned, strong legs, wide lups, 
depth of guth, aud a shoit back, oi, moie propeily, a back not 
too long, are all important , but it must be lemembered that, 
bejond a certain point, the development of any extraordinary 
strength is accompanied by a loss of speed, therefoie reiy heavy 
men must be content to be carried by an animal not unlike an 
active cart-horse, foi a well-bred horse capable of galloping and 
jumping under 18 stone is raiely seen, and the few that do exist 
cannot be acquired except at an enormous outlay 

When a man gets on a horse to try him, the formation and the 
cairiage of the head and neck have a gieat deal to do with the 
subsequent purchase or rejection of lnm If appearance be a sine 
qua non, the head should be small, hut, except tor the look of the 
thing, the size is immaterial, provided it be well set on to a 
properly shaped neck, the characteristics of which will be piesently 
explained The jaws should he wide, as aho should the head 
between the ears The nostrils, through which alone a horse 
bieathes, should he moderately large, otherwise free respiration 
will be mteiferedwith The eye should be bright and full, but not 
unduly prominent , small pig-like eyes are nearly certain indications 
of bad temper The neck should rise out of the shoulders m an 
easy curve, and be neithei very long nor very short , muscular it 
must he, and the principal muscle is the one limning along the top 
of the neck, a muscular development here is usually accompanied 
by muscular proportions generally The strength of the neck i& 
important, because upon this the position of the head depends, and 
if the head be wrongly placed, the horse will nevei go pleasantly to 
the hand, indeed, of such moment is the position of the head that 
a horse is often unmanageable when his head is in an impioper 
position, although he is easy of control when it is m the right 
place A short-necked horse is sure to make the rider carry its 
head, because, from the Ioiver part being thick, as it must be 
where it spnngs from the shoulder, the head cannot be set on at a 
propel angle It has been said that a long neck is productive of 
the same inconvenience, hut the better opinions are hostile to this 
theory, and experience does not tend to convince one that a long- 
necked horse is necessarily heavy m the hand 

A hunter should have a good mouth, and should not pull,— both 
which matters depend a good deal upon the rider, — and should not 
be given to shying He should, how'evei, be naturally bold, oi he 
may refuse any fence ot an uninviting appearance Good tempei is 
an absolute necessity A strong and resolute rider may put up with 
a puller, m consideration of many good points, but a bad-tempered 
horse is of no use m the field, as he is sure to lose hisnder his place 
w a run , moreover, a horse that will he wanted all day cannot afford 
to lose his temper and take what is equal to half an hour’s work 
out of himself at every turn oi check, or at every gate-post that 
may he encountered during the day 

"Whatever number of good points a hunter may possess, they will 
all he utterly valueless unless he be sound into the baigam There 
are tw r o kinds of soundness, practical and legal A horse is not 
legally sound, that is to say, he is legally unsound, if there is any 
structural alteration, howevei slight, many part of his body, though 
it may not unfit him in any degree foi the immediate performance 
of his duties To he legally sound, a horse must be m the same 
perfect state as when foaled , and each reader must deteimme foi 
himself how often this can be found m a field of say one hundred 
horses To be practically sound, a hoise must have nothing the 
matter with him that is likely to interfere with his duties as a 
hunter, and he can he in this condition without being legally sound 
For instance, suppose a man, after buying a horse wan anted sound, 
take off the shoes and find the smallest possible corn, which would 
never be felt, nor dimmish the i alue by one penny, that horse is 
not legally sound, because the corn, small as it is, is held to be a 
structural alteiation, so, too, a pimple on the body where the 
saddle would cover it is an unsoundness in a hunter while it lasts, 
if it prevents the saddle from being put on A temporary cough 
is also an unsoundness, so is lameness caused by being pricked 
during shoeing , yet for some of these no man m the world w T ould 
reject a good hunter. It need haidly be added that any enlarged 
joints, or other tokens of woik, prevent a horse from being legally 
sound On the other hand a horse, if not actually lame, is legally 
sound although its legs aie so badly formed that the merest tyro 
could predict lameness as the inevitable result of half an hour’s 
journey 

As to the wind and eyes, however, a hunter should be legally and 
absolutely sound The usual method of testing the wind by 
punching the horse or pinching the windpipe is not quite satisfac- 
tory , the horse should be galloped The amateur will do well to 
get the best veterinary surgeon within reach to examine the eyes of 
any horse he contemplates buying Cataract, nuts incipient stage, 
is so difficult to discover that it escapes the notice of any hut the 
most piactised person With regard to the feet and legs, the buyer 
will have to rest satisfied with an assurance that his horse is 
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practically sound ; for of really sound horses there are not two in a 
hundred 

The Fiu them of a Hunter —The nature of the country m which 
the horse is to he used should he the intending purchaser’s hist 
consideration, because upon it will depend the stamp of animal 
reqimed, and it is advisable, if possible, to get a horse that has 
been used to the prevalent style of fences Where the fields aie 
large and strongly enclosed with what aie called flying fences, 
nothing is better than a hoi so which is nearly or quite thorough- 
bred ? but if the enclosures are small, and separated from each 
other by banks, with or without hedges on the top, and with a 
ditch on one or both sides, a rather more compact hoxse will not 
only be more suitable, but cheaper into the bargain A hoise 
intended for Leicestershire, or any other glass country, must be 
really thoroughbied, and not under 15 3, or lie would be blowm 
before he had crossed half a dozen of the big fields tlieie , while a 
little liorse would take too much out of himself at each fence But 
for Devonshire, Surrey, Essex, or Sussex, where the fields are 
small and the fencing for the most part what is called ciamped, a 
horse with less blood and of smaller stature will answer every 
pm pose, and, what is agteat consideration, can be bought for about 
one-thud of the puce of a Leicestershire hoise So too a hoise 
unaccustomed to water would be useless in Lord Ertzhaidinge’s 
country, nor would a bad timbei jumper show to advantage with 
the Blackmaor Yale hounds Whatever stamp of hoise is used, 
how ever, the points we have insisted on must exist good shoulders, 
hack, loins, legs, hocks, and feet are needed m every hunting 
country m the United Kingdom. 

The horse may be purchased either at auction, from a pnvate 
person, oi from a dealer, The first method is not to be recom- 
mended unless the buyer or his agent be a good judge of a horse, or 
unless one or the other happen to .know something of the antecedents 
of any lot intended to be pm chased He w real bargains arc picked up 
at the hammer Horses of known character, especially if comprised 
in a stud, always fetch their full value , and to buy a horse of 
which nothing is known is simply to take part in a lottery 
Buying from a private person is not always a satisfactory proceeding, 
even when the performances of the hoi se are known. People enter- 
tain different ideas as to what constitutes unsoundness ; and in 
many cases the groom is the only person who knows that there is 
a sciew loose somewhere, and what that screw is Purchasing from 
a dealer requires some little knowledge Some men trade only in 
the highest class of horses, and must perforce ask long prices to 
afford a fair margin of profit to cover the original outlay, coupled 
with the expense of schooling and keep Others again make a 
specialty of “useful” animals at a moderate puce The huyei’s 
success in either case will, to a great extent, depend upon how he 
goes to work The best course is to seleet a dealer who has a name 
to lose, and to tell him at once the kind of horse that ’S wanted, 
and about the price the purchaser is willing to pay The dealer 
will then offer whatever hoises he can sell at the price, and the 
buyer can take or reject them as he pleases 

Formerly a wairanty of soundness by the seller was a necessary 
factor in every horse sale , but now warranties are going out of 
fashion, many of the leading dealers lefusmg altogetherto give one 
Hor is this surprising when the effect of a warranty is looked at ; 
no lapse of time puts an end to a warranty The seller of a yeailmg 
may have an action brought against him m four years’ time, and, 
if the jury can he got to believe that the unsoundness complained 
of existed at the time of sale, the buyer will win In giving a 
warranty, the seller of a horse insures, as it were, the care and skill 
of the buyer, and may have to suffer for selling a sound horse which 
ignorance and carelessness reduced to the level of a screw in six 
months 

There is also a limited warranty ; that is, the dealer may be 
willing to warrant the horse for one month, oi fourteen days, or 
for any other fixed period In this case, the dealer only warrants 
against snch^ defects as maybe discovered within the stipulated 
time This kind of wai tanty should be looked at with some amount 
of suspicion. It is very often given with a horse that might not 
pass the veterinary surgeon, and. that has some defect of which the 
dealer knows, which Tenders it problematical whether he will keep 
sound for any lengthened period. With a limited wairanty the 
home often escapes the veterinary surgeon’s inspection ; he lasts 
sound for a short time, and then goes lame, the time of the limited 
wamnty having meanwhile expired 

The most satisfactory and at piesent perhaps the most usual 
course of business is for a horse to be sola subject to a veterinary 
examination and a trial A skilful man should discover all symp- 
toms of what may be called external unscnmdxiess, while as to 
disease of the liver, or any internal complaint, if the veterinary 
surgeon cannot discovei it there is no reason why the dealer should 
have been able to find it out The trial the buyer will probably 
make himself, and, if with hoimdsj if will be well to ascertain what 
condition the horse is m An animal just out of a dealer’s show 
stable would have neither his muscles nor his wind in a state that 
would enable him to live with hounds ten minutes, even at a 


model ate pace. Early symptoms of dish ess therefore, undei such 
circumstances, should not of themselves piompt the i ejection of a 
horse, if he is satisfaetoiy at starting, and if his physical stiuc- 
tuie is that of a hunter The age of the horse is determined by 
the appearance of the teeth till he is seven yeais old, hut the 
legs aie as good a test as anything Many a hoise at five yeais old 
is otten worth less as a hunter than one of ten oi twelve yeais old, 
owing either to a natural want of stamina oi to piemature ovei- 
woik If the legs show much signs of woik, and if the joints aie 
round and big, the money paid should as a lule differ materially 
from a “sound puce ” Hot that perfectly fresh legs can be 
expected m aged hoises, particularly if good pei formers , but tlieie 
is a point below which “ honourable seals” should he looked upon 
as an objection, unless the buyer intend to have a * ‘ screw ” 

The Hacl — Under the term “hack” may be ranked The 
cover hack, park hack, cob, pony, and, m short, saddle hack 
horses of all kinds save hunteis and racers 

The park hack, as its name implies, is for use in fashion- Park 
frequented places, and must therefore be worth looking hack 
at. Fashion has prescribed that the genuine thing shall 
be about 14 3, with a small and well set-on head, good 
sloping shoulders, and well formed hind legs , lie must also 
be very well bred So much for his points A wonderfully 
good temper is absolutely essential Street vehicles give 
but little place to the equestrian, and a senes of limned 
letreats out of harm’s way might ruffle a liorse of uncertain 
temper and not hard worked into the bargain. Tucks 
of all sorts must be unknown; a whole week’s idleness 
should not produce any uncalled-for gambols The park 
hack’s breeding and shape will probably have endowed 
him with a fair turn of speed, this is not a necessity, 
providing his walk and trot be perfection He should be 
able to walk 5 miles in an horn, or he will be perpetually 
breaking into an uncomfortable jog when required to 
keep pace with a quick walking companion In trotting 
he should have good but not extravagant action, and, if 
he is equally easy whether going or 9 miles per hour, 
he is one of twenty. He should be bitted to a nicety, and 
should have been thoroughly well trained. Especial care 
should be exercised in the selection of the lady’s hoise, and 
the perfection which is so often theoretical in the case 
of a gentleman’s hack should approach a reality when 
a horse is intended to cany a lady With regard to 
the size, it had better nob be under 151 at the least, 
and should have very good shoulders and by no means 
a short neck, or else the rider will experience that un- 
comfortable sensation of having nothing m front of the 
saddle. 

The cob is a nondescript animal, but withal a very Coh 
valuable one when good. An underbred thickset animal, 
termed a “ stodky %t liorse in some parts of England, is not 
the fashionable cob, which should have a good deal of 
breeding and the strength of a dray horse Although a 
cob should not exceed 141, he should be master of 15 
stone, being generally ridden by elderly heavy persons. To 
be worth a large sum he must unite to a symmetrical 
shape an even temper, perfect manners, and easiness in his 
paces. “ If any one/' says a writer m the Field , “pos- 
sesses a cob up to 1 6 stone, who can walk 4 miles an hour 
and trot 12, with a good mouth and amiable disposition, 
who fears nothing, and never stumbles, let him, if a rich 
man, keep him, he will not get another such m a hurry , if 
a poor one, let him, in offering him for sale, fear not to 
‘open his mouth 5 boldly, and demand for him a puce 
which shall make a difference m his (the owner’s) year’s 
income, for people must, and usually are ready to, pay 
for their fancies, and a good cob, as already remarked, is, 
of all the equine race, essentially a fancy article, and one 
too for which the demand is always brisk.” 

A Galloway, although strictly speaking a distinct breed, Gallo- 
is commonly understood to be a horse not over 14 hands, w 
Prior to the introduction of railways, or even before the 
fast coaches were Dut troon the road Gallnwnvq were n 
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favourite means of locomotion by persons of moderate exist, The bulk of the troop-horses aie bought when rising 
weight and stature four yeais, having of comse been passed by the veterinary 

Pony A pony must be less than 52 inches (13 hands) fiom the smgeon ; and, being nounriied on the best food, these often 
giound to the top of the withers , else he is a Galloway develop into well-grown animals by the time they take 
Pomes, as a rule, will do far more work than a full-sized their place m the ranks. Before that time comes, huwevet, 
home, they improve wonderfully m a well organized there is a good deal to he done m the nay oi framing, for 
stable , they are, it is said, never lame in the feet, and no matter how quiet the four year old may be to nde, or 
seldom become roarers , but, as a set off against these how well he may have been broken from a civilians point 
good points, they are often very tricky, and sometimes of view, he is no more fitted for cavahy pmposes, until he 

troublesome in the stable In proof of the powers of has passed through the rough ridel’s hands, than if he had 

endurance possessed by ponies, it is related that a well never been handled at all. 

known one, 12 hands high, called Sir Teddy, laced the The young horse’s presence at barracks riiows that both 
mail from London to Exeter, beating it by 59 minutes, the colonel and the regimental vetennaiy surgeon aie sitis- 
and doing the 172 miles in 23 hours and 28 minutes tied with him Lunging constitutes the fh&t pait of his 
The extiaordmaiy little animal was led between two education, after which he is udden, Now comes the forma- 
other horses all the way, and earned no weight, tion of the paces, mstruction m passaging, % e , walking 

Cover The chief use of the cover hack is to take the ncler sideways on a pressure by the rider’s leg on the side 

fi ack to the meet, usually at the unnecessary hasty pace of opposite to that towards which the hoi&e is lequned to 

10 to 12 miles an hour, at which rate the hack should be move, and in reining hack. All these things are done 
able to go with tolerable ease to himself and gieat ease to with the snaffle only, and, when something like familiarity 
his uder He should be fiom 14 to 15 hands m size, and with these exercises has been acquired, the bit is used 
should, m fact, be a somewhat undersized light-weight The troop-horse goes moie on his haunches than a civilian’s 
hunter Although the covei hack will generally be asked horse, and, while he is taught to walk at a fanly quick pace, 
to canter or gallop, he may be required to trot, and this the canter is practised as slowly as possible Then comes 
must be done at 9 or 10 miles per hour. To accomplish jumping practice over the bar, and finally swoid, carbine, 
this he must have good hind action, but m front he should or lance exercise is performed by his rider, and he is ridden 
waste no time by picking up his feet after the showy first at drill practice, then at ordinaiy drills, and last of 
manner of his park brother , m fact, appeaiance is not all on a field day 

of much importance so long as the neces&ary working As the cavalry soldier has to use hm weapons with one 
qualifications exist A good temper is desirable, and, hand, he has only one for the reins, and this renders it nn- 
although the cover hack need not have such a peifeet poitant first that the hoise should be so bioken that the 
mouth as the London horse, he should be by no means a uder can effect with his leg or heel what civilians do with 
puller. the second hand, and next that the horse should be well 

Breed- The breeding of hacks, like breeding for any particular under the control of a single hand As befoie remarked, 

m s of stamp of horse, is all chance woik, especially m the case the position of the head makes a great difference in the 

hacks. 0 £ ^aif^reds A rather small thoroughbred horse and a ease with which the horse can be governed, and a^> 
hackney mare may produce a thing like a pony, or a troopers have all to do the same things in the saddle, it 

bigger animal that is quite useless for saddle work Even follows that they should as far as possible all nde the same 

in breeding for hunters, two or peihaps thiee out of five sort of horses; accordingly all troop-hoises are trained to 
colts will grow up moie fitted for the shafts than for a cairy their heads as nearly as possible m one position, that 
bridle Perhaps the generality of hacks are either thorough- being chosen in which the angle formed by the head and 
breds which have been turned out of training, or hoises neck gives most power to the rider 

that have grown up too smalL for hunting purposes. Harness Horses — Just as a hunter is metamorphosed Harness 

into a hack by using a sharper bit and riding him on the Jl0rse& * 
road, so the mere fact of driving a hoi&e in harness makes 
him a harness horse, whethei he leally be hack, hunter, 
or charger Carnages are now made of endless patterns 
and of all sizes, so that there is not a saddle hoise to be 
found that could not be accommodated with something 
adapted to his appearance and powers Perhaps the only 
class of harness horses except cart hoises that are not fitted 
difficult article to meet with, at least a perfect one is, for saddle work are the regular heavy carnage hoises— great 
because so many good qualities must be found combined upstanding animals 164 or 17 hands high These aie 
A hunter is capital raw matenal out of which to make a generally bay, and are bred m Yorkshire or abroad They 
chargei , but appeaiance, winch is not a sine qua non in are purchased at three years old by the few dealeis who 
a hunter, is indispensable m a charger, which must also tiade m them, and are brought to town, wheiethey are care- 
have high action, though the paces must be easy m conse- fully duven about by an experienced breaksman until they 
quence of much udmg having to be done without star ups. are well used to the sights and sounds of London, and have 
The best size for a charger or a troopei is about 15'2 or action and strength enough to go to regular work, One 
15 3, moderate-sized horses can be made more handy than well-known firm of dealers never sells these horses, but 
larger ones, and experience seems to show that they are jobs them, the charge for a year varying from £80 to £120 
more haidy and better doers than hoises of gt eater statute for a pair, according to the value, the hnei of course keep- 
When a horse has been found that foi shape and size will mg them, but having the right to call upon the dealers to 
do for a charger, he must be of the light colour for the send a fresh horse to replace one that may fall sick oi 
regiment, if it be de ngum to have any paiticular colour, become lame or fail to give satisfaction to the hirer, 
and he must be passed as sound by the regimental During the London season many of these pairs may be 
veterinary surgeon. seen m the carriages of the titled and the wealthy- They 

The troop-horse must be as much like the charger as are imposing-looking animals owing to their great size and 
possible, but, as the trooper’s price is limited to about £40, to the massiveness of the harness, but when, closely examined 
a difference, and that a very staking one, must always they exhibit many faults. Their heads are often huge, 


Charger The Oku gey and Trooy-Hoy se , — These are bracketed 
f ,nd together because their training and duty are nearly identical 
horse' 0^ e charger of a field officer of an mfantiy regiment need 
only be a decent saddle horse that will stand fire), the chief 
diffeience between the two being that the latter being paid 
for by the country is ordinarily a cheaper article than 
the former, which the officer buys for himself 
A charger, fit for the mounted arm of the service, is a 
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shoulders straight, and hind legs defective in power. They 
are not a very profitable stamp of horse to have much to 
do with , they must have a certain amount of action, and 
this on the London stones soon knocks to pieees legs that 
are not particularly calculated to withstand wear and tear 
m the first instance ; and it very often happens that during 
breaking a horse’s legs show signs of failing, and he has 
to be thrown up for a while Carriage horses are of 
course not always bay, but greys, chestnuts, and browns 
are not of any distinct breed 

A really well-matched pair, with good action, are worth 
a long price, and it is most unreasonable for persons, 
after selecting their horses no less with an eye to their 
natural good appearance than for other qualities, to persist 
m making them carry themselves m a highly unnatural 
position, by the grossly unnatural use of the bearing rein, 
which is buckled up cruelly short If a carnage horse 
carried his head naturally m the position into which it is 
forced by the abuse of this contrivance, he would be 
rejected at once ; tight reining up is the cause of many 
horses becoming roarers. 

With regard to harness horses of a smaller size, their 
ranks may be lecrmted from the class that supplies hunters 
and hacks , but straight and loaded shoulders and straight 
hind legs, unpardonable defects in a saddle horse, are not 
quite so objectionable behind the collar Phaeton horses 
should have moderately high action, and be compactly 
built, and should not exceed 15 1, unless the vehicle be 
very high on the wheel. Stage coaching, as a trade, no 
longer exists m England, but, during the summer months, 
many well-appointed coaches are put on different loads to 
places within a day’s journey, not only from London, but 
elsewhere For this work the leaders are generally about 
15 2, and the wheelers an mch higher , they should all 
have good sound legs and feet, and free but not high 
action, the wheelers should have plenty of strength for 
the exertion required of them m going down hill. 

Cart- The Cart-Hone — At the present time it is difficult to 
horse, classify cart-horses, and to point to any distinct breeds 
The true Cleveland horse is practically extinct, and the 
animal now called a Cleveland bay bears but a slight 
resemblance to his ancestors, The old Cleveland horses 
were noted for their strength, they are said to hive 
earned a weight of 760 fi, or more than 54 stone, a 
distance of 60 miles m 24 hours. The old Suffolk Punch, 
originally descended from Norman stallions and Suffolk 
cart mares, is also extinct, the modern representative of 
that breed being the result of different crossings ; he is 
found of two different kinds, light and heavy. The Clydes- 
dale horse is well adapted for use m a hilly country It 
derives its name from a district on the Clyde in Scotland, 
whither it was introduced by one of the dukes of Hamilton, 
who crossed the Lanark mares with imported Flemish 
stallions. 

The native English cart-horse is a huge animal, usually 
of a black colour, and stands about 17 hands high and 
more. These horses are bred chiefly but not solely in 
Lincolnshire. At two years old they are generally sold 
by the breeder, who thus is enabled to secure a fair profit 
at an early period. They are at once put to gentle work 
by the first purchaser, and so earn something towards 
their keep. During this period they are well fed, and 
when they have attained their fourth year they are made 
up for the market, by being fed with oilcake, grains, and 
other fattening food, besides oats. When their preparation 
is finished, they find purchasers at a sum sometimes 
exceeding *£10G. 

The use of these very heavy horses is now chiefly con- 
fined to brewers’ drays, to contractors’ trollies for conveying 
blocks of stone, and for drawing carts containing building 


materials, and heavy iron work, such as boilers, parts of 
bridges, &c. From their great size they require a large 
amount of food, and, although occasionally useful for 
drawing heavy weights, they are being gradually displaced 
by a lighter and more active horse 

Stable Management. 

In treating of this part of the subject, it is assumed that 
the stable is m a healthy situation, for m an unhealthy one 
trouble or expense will be simply thrown away Horses 
dislike bad smells , the drainage of the stable should there- 
fore be well looked to, and the traps should be as far from 
the stable as circumstances will permit The pit for the 
leception of the manure and foul litter, which should be 
constantly removed, should also be some distance from 
the stable. 

Stalls should not be less than 6 feet wide ; if 3 inches Stalls, 
more can be had so much the better. The partitions 
should be long enough to prevent horses kicking each 
other, and high enough, towards the head, to prevent them 
biting one another Some authorities recommend that the 
partitions be so arranged that horses cannot see each other, 
it makes them restless they say The soundness of this 
advice is open to question it may perhaps hold good with 
regard to race-horses , but the hoise is fond of company, 
and certainly horses that are driven together, or ridden m 
company, seem to like the society of their fellows m the 
stable, while, as already stated, a stable companion is 
useful to lead young horses over fences m their early 
attempts at leaping. 

In dealers’ stables the floor of the stalls often slopes con- 
siderably from front to back This makes a horse look 
bigger than he really is, but it throws all the strain of 
supporting the body on to the back tendons, and should 
not be permitted m private stables A fall of 2J- inches 
is more than enough for the purposes of draining 

As regards the internal arrangements, especial care should Light- 
be paid to light, ventilation, and temperature. A sufficient 
amount of light is indispensable for the health of the hoise 
Horses, like men, are greatly influenced by surroundings, 
and, considering the number of hours m the week spent 
indoors, a horse can no more thrive m a dark stable than 
a man in a dark room. Moreover, a horse brought out 
of a dark stable is much more likely to shy than one 
whose eyes had not been dazzled by the sudden change 
from dark to light, Dark stables were once thought to be 
conducive to good feeding, and to making a horse lie down, 
but the idea is now exploded. The horse owner may here 
be warned against seeking to make up for a deficiency of 
natural light by having the whole of the interior of the 
stable whitewashed. To the height of 7 feet from the 
ground the walls should be coloured with some neutral tint, 
that the horse’s eyes may not be injured by the glare 
inseparable from whited walls. Dark stables encourage 
carlessness m the groom, the result being an accumulation 
of dirt , and, even if the stableman be an honest worker, he 
cannot see to clean the floors and corners properly unless 
bghfc be freely admitted to the building 

In the ventilation of stables many theories have been Ventila- 
propounded, and many appliances suggested, but most of 
thelatter have failed from lettmg in cold currents to a greater 
extent than they let out the foul air, In nineteen cases out 
of twenty, the ventilation of private stables consists of boles 
m the brickwork. In using these it will be found advis- 
able to have thin pieces of zme, with felt edging to prevent 
noise, and with easy working binges, nailed outside the 
wall, to act as valves ; then should the wind set from the 
quarter in which the ventilators are situated, the zinc 
coverings will be blown against the apertures, and the en- 
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trance of coid cm rents to any great extent theieby hindered 
'When the stable is empty, doors and windows should be 
thrown open if the weather allow it to be done without reduc- 
ing the tempeiatmetoo much The'- e icmaiks on 'ventilation 
apply chiefly to smallei stables built m the vicinity of a 
dwelling house , m the case of stables built in open spaces, 
foi the reception of a laige stud, recourse will generally he 
had to the advice of a civil engineer on the question of 
ventilation, but even then experience has shown that the 
difficulty will not be wholly overcome. The apertures m 
the walls for the escape of foul air, which, being lighter 
than fresh, ascends, should m no case he less than 7 feet 
from the ground If the ventilators are lower than this 
there will be a current of cold air blowing on the horse's 
body, which would be injurious at all times, but especially 
when the hoise comes m warm from work 

Temperature is of course an important matter, but chiefly 
so dunng the colder portions of the year In summer it 
is all but impossible to keep stables cool when the ther- 
mometer is standing at SO 3 Fahr m the shade , still if the 
situation is favourable to coolness, and the temperature 
can be kept below 70°, so much the better. During 
the hunting season, stables may be too warm by accident 
or from design they may be overheated owing to m 
sufficient ventilation, or because the groom connects a 
glossy coat with a stable bordering on tropical heat. About 
55° Fahr is a good mean temperature, but this cannot of 
course be maintained when the outside air is some 10 or 
15 degrees higher , the most that can be done is to keep 
the temperature up to that point m cold weather A 
model ate temperature and moderate clothing are better 
than too low a temperature with excessive covering, or too 
high a temperature with but little clothing 

Having mentioned clothing incidentally, it may here be 
said that the best shape is the ordinary sheet, cut out at 
the neck, and buckled acioss the chest, the sheet should 
be long enough to reach the root of the tail, and should be 
large enough to buckle easily round the chest , if it be 
tight the hair will he rubbed Some people prefer a 
straight mg that does not buckle, the front being formed 
of a separate breast cloth. Hoods are only needed when 
at exercise in bad weather, or when the horse is travelling 
by railway Particular care should be taken that the roller 
does not touch the back bone, the pads should be so placed 
that there is a clear space of 4 inches between them, so 
as to leave a clear channel over the back bone. The 
neglect of this precaution will inevitably produce a sore 
hack, and, while first of all making the horse shy of 
being touched, may subsequently make him vicious m the 
stable. 

Regularity is absolutely indispensable to successful stable 
management, without it, the horse may be subjected to a 
dozen different kinds of treatment in as many days, a 
comae obviously detrimental to his health. 

The engagement of a good gioom is the first step Where 
there is a stud of ten or more horses, a stud groom will 
probably be kept, and, as he will not do much work himself, 
— -indeed it is better that he should not, — he should know 
how things on ght to be done, and see that they are done In 
small establishments, however, there will be but one or two 
men , but the head one should be a thorough stableman. 
The more ignorant he is of the veterinary art the better ; 
indeed, every horse owner should, in the strictest terms, 
forbid his servants to administer any drug or medicine 
whatever without permission , and the owner himself may 
be advised never to sanction the giving of any physic, 
but always to seek good professional advice if any signs of 
sickness are visible 

Stable work should commence early, as soon after 6 am 
as possible. The first duty is to examine each animal care- 


fully, to discover whether any rnjuiy has been received 
during the night from kicking, getting cast, ox any other 
cause Horses are then fed and watered, the litter is 
turned up, that which has been m use dunng the night 
not being allowed to remain m the stable during the 
day, and the stable is put in order , exercise succeeds, aftei 
which the animals are thoroughly dressed but the diessing 
should never be performed out of doors Feeding takes 
place again at 12 noon, 4 pm, and 8 pm, when the horses 
are done up for the night 

Of the feeding of race-horses nothing need be said here, Feeding 
as their caie is a business of itself, with which the private 
person has nothing to do 

Oats and hay form the diet upon which horses are kept, 
to which beans are added for hunters and horses m hard 
work , while bran, linseed, and carrots are used for special 
purposes, in addition to, or sometimes m substitution for, 
the regular food. Hacks and horses m light work will do 
well on a daily allowance of 8 to 10 fib of oats and 10 or 1 2 lb 
of hay. Beans, which contain about 30 per cent of nutri- 
ment, are heating, and should be given only now and then 
m small quantities. The oats are best dmded into four 
feeds, and beans when used should be given at the midday 
and last feeds A handful or two of chafi is useful with 
each feed, as it compels a horse to masticate, but in many 
stables there is a prejudice against it, and the hay is put 
into the rack four times a day, not more than 3 33b being 
given at one time Oats should be bruised , but, as they 
soon turn sour, it will be best to bruise every morning only 
as much as will suffice for the day's consumption. 

Bran is indigestible, but it is a laxative, and, so far as 
hunters are concerned, it is only given m the form of a 
mash after a day’s hunting, and on Saturday nights. To 
make a bran mash, put half a pint of linseed m a pan, 
pour a quart of boiling water upon it, and let it soak for 
four hours , then take about 2J33b of bran and mix with it 
enough hot water to saturate it; stir the linseed composi- 
tion into this, and it is fit for use Should the mash be 
put in the manger, the latter should be scoured out with 
hot water afterwards, or the sourness of the remains of the 
mash will make many horses refuse their corn 

A few carrots, which must be carefully washed and 
scraped, given every now and then, are useful as tending 
to keep the blood in good order, and checking any symp- 
toms of fever induced by the dry food upon which horses 
live. 

Maize or Indian corn contains so small a proportion of 
nutritious matter that it is not fit for hunters or for 
horses from which fast work is required The London 
General Omnibus Company feed their large stud almost 
entirely on this diet, and it is found to answei (see 
Mr Church’s evidence before Lord Rosebery's Horse Com- 
mittee, 1873). It is given m the same quantity as oats. 

Of late years corn merchants have introduced the system 
of foraging gentlemen's horses at the fixed price of one 
shilling per hand per week, Thus a horse of 15 2 would 
be foraged for 16s, and one between 14 and 15 hands 
for 15s 

A correct system of watering horses is no less important Water- 
than proper feeding with dry food. Many grooms, in their 
horror at giving too much, fall into the opposite extreme, 
and stmt the horses under their care to an extent that is 
positively cruel The result of such a system is fever m 
vanous shapes, and a general loss of condition. There has 
of late years been a growing tendency to favour the plan 
of letting horses have access to water at all hours of the 
day and night, and experience has shown that the effect is 
beneficial. A separate tank in the stall or loose box is fed 
by a tap, and a constant supply should be kept up. If a 
horse watered on this plan be watched, it will be seen that 
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he never takes mine than a veiy few email mouthfuls afc a 
tune, nothing like the quantity allowed by the most stingy 
giouin , and, it the amuunt consumed be measured, it will 
bs found that, alter the hist day 01 two, the hoise actually 
dunks less than when wateied afc stated intervals Wheie 
the ad fito/iiplams not adopted, horses should be watered 
four times a day Nothing can be moie unwise than the 
undue stintmg hunfceis of their water on hunting days ; no 
one could expect a satisfactory day’s work fiom an animal 
suffering from excessive thirst, Where hordes can have 
water when they like, it will scarcely be necessary to do 
more than to put the cover on the water tank at about 9 30 
on hunting mornings, assuming the meet to be at 11. It 
need hardly be said that the quality of water supplied to 
stables should be carefully attended to. Horses are easily 
made sick by impurities, and ai every dainty m their choice 
of water When on a journey, horses should never be 
allowed to drink at public troughs, as disease is veiy likely 
to be contracted by such a proceeding 

Exercise is a great preservative of health, but, like food 
and medicine, it should be given at proper times and m 
proper quantities. Exercise must not be confounded with 
work , the severe woik hoises are sometimes called upon 
to pei form takes much out of them, and exercise is one of 
the means adopted to counteract any ill effects of hard 
woik. In order that the muscles of a horse may not 
become prematurely tiled, it is not sufficient that they 
should be violently taxed some tlnee days a fortnight as 
with hunters , they must be used every day, and the exer- 
cise by which this is effected causes all the tissues of the 
body to receive their support by reason of the tone given 
to the circulation of the blood* Hacks, harness horses, and 
particularly ladies’ horses, should be sufficiently well exer- 
cised to guard against an excessive exuberance of spirits ; 
for nothing is more annoying than to have an animal, 
quiet enough in an ordinary way, perpetually jumping 
about afc the approach of vehicles or other horses, merely 
because he is too fresh. Hunters should have two hours 
walking exercise daily , sometimes a slow trot of 3 or 4 
miles may he indulged m, but, when the hunting season 
fairly sets in, and horses are hunted regularly, cantenng 
should be forbidden afc exercise unless either master or man 
happens to be a very good judge of what kind of exercise a 
horse requires 

Hacks and harness horses are but rarely called upon to perform 
duties so exhausting as those of the huntei In the ease of the 
former animals, a suitable stable, good food and water, ventilation, 
and exercise, coupled of course with careful supervision, should, 
save under exceptional circumstances, suffice to keep them in good 
health All the previous remarks apply m the case of hunters, hut 
with them something more is needed. Enst there is the getting 
the animal into condition, and then comes the proper mode of 
treatment after work, when, the system is exhausted, and the horse 
suffering perhaps fiom the effects of a blow or a fall The art of 
getting hunters into condition has made great strides during the 
last fifty years Nowadays one seldom hears of horses dying m 
the field through sheer exhaustion, and it cannot be said that then 
work is lighter now than it was then. 

To begin at the beginning, a hunter should be fit fbt use by tbe end 
of October, and tbe question then arises, How long before this time 
should he have been in what maybe called training 2 — using the woid, 
of course, in a different sense from what is understood by training 
in a racing stable The answer to this question depends very much 
upon how, at the termination of the last hunting season, the owner 
solved the difficulty of * f what to do with the horses J ’ Assuming 
horses are to be kept through the summer, it will probably he nearly 
a month after the last hunting day before the summering tieatment 
is adopted A dose of physic will have been administered, and, 
if wise, the ownei will have called m a veterinary surgeon to see 
what damages have been sustained; but he should be one used to 
hunters and their peculiar infirmities. 

Many persons with tbe best intentions, and following very 
ancient traditions, turn their horses ont to grass, saying that a 
tf summer’s run ’’will put new life into them, but not explaining 
why a horse that tip to Monday night is kept clothed m a warm 
stable and fed on haid food, should be greatly benefited by being 
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turned into a field on Tuesday without Ins clothing, and left to 
subsist cntnely on grass This sudden change of living, which 
used to be so universal in the case of homes, is condemned in the 
human subject, and that is not the least poweiful aigument that 
can be mged against it Moreover, most veternmiy smgeons agiee 
that moio hunteis ha\e been made xoaiers oi contracted disease of 
some land fiom bang turned out to glass than fiom almost any 
othei came In the days when sunmienng m the fields was the 
usual method pmsued, a hunter was nevei really fit until the 
season was fax advanced, and the turning out to grass m May was 
simply undoing all that had been done since the pievious August 
Although heie and theie a few individuals adopted a moie common 
sense way of summcnng then hunteis, the full evils of the gracing 
system weie not impressed upon the public until “Nimiod," m 
letteistoth & Old Spotting Magazine, advocated the adoption of a 
moie enlightened system, and showed the weak points m the old 
one The advantages claimed foi the plan of turning out to glass 
neie that the home's system and his feet benefited, and that it was 
cheapei But violent changes m the mannei of living cannot be 
beneficial, and, as legaids the feet, Mr Goodwin, veteimaiy sm- 
geon to Geoige IV , said *‘I have mvaiiably observed, wheie 
horses aie turned out to glass dining the diy and hot summui 
months, that, on bunging them up to be put into stable condition, 
then feet aie in a much worse state than when they went out, duod 
up, and so hard and buttle that, on the application of a tool to 
bung them into a form to receive a shoe, the lioin breaks like a 
piece of glass, and all the natui ally tough and elastic property is 
lost, so that it reijmies some months to leinove its bad effects 
. Hoises at glass aie much inclined to tlnush.” As 
to the expense, the objection is too tnflmg to be taken as a set off 
against any real advantages the system advocated by “Nimiod,” 
and now generally adopted, may be found to possess 

But in wliatevei way a house is summeied, it is cleat that theie 
must be a great change from a state of hard woik to one of absolute 
rest and qiuet, and this change should not be the work of a 
moment Unless an ownei be particularly lucky, some one oi 
moie of his hunteis will generally show signs oi wear and feai 
befoie the end of the season has ainved, and these should be the 
fiist tin own up. They should be exeicised daily, but then coin 
should be diminished, and their dressing m the stable need not be 
of the same thorough kind as when they weie m full woik. Aitei 
about a foitmght of this tieatment summering may begin m its full 
sense. The state of the hoise’s legs, and the judgment of the 
owner, will doteimme whether the hoise shall be exeicised during 
the summer, or left to exercise himself In the foimei case lie 
must remain shod, and have his feet stopped two nights a week 
with damp tow, or, if there be much tendency to fevei, with tow 
dipped m the best Stockholm hu Exercise should take place m the 
cool of the day, m the morning for choice, on soft giound, for about 
an hour and a half, Wheie the home is left to exercise himself, he 
should be housed m a good-sized shed or box opening into a stiaw- 
yaid or small paddock, which should be shaded by tiees oi build- 
ings, so that the maximum of an can be bieathed with the minimum 
of exposure to the sun A horse thus kept should have his shoes 
lemoved, and, as his feet cannot then be stopped, he should stand 
once or twice a week, for an hour at a time, on wet clay 

The constitution of each particular home should he taken into 
account m deciding how he shall he fed dining the summer months. 
The aim to be kept in view is to maintain the stiength, but not to 
engender fever,— to let the system down as it weie, but not to undo 
all that has been done dui mg the hunting season to a greater extent 
than may be found necessary As a general mle, tlnee feeds of oats 
a day (the feeds being rather smallei than those given dunng woik) 
will be sufficient, beans should be eschewed, but 8 or 9 lb of hay 
may be given Green food should be given with caution, say twice 
or thrice a week, to assist m maintaining a healthy action of the 
bowels 

The getting the horse into condition again for the ensuing season 
should be accomplished gradually, and all violent exeition should 
he avoided About the beginning of August the shoes should be 
put on the unshod home, and he should have an hour’s walking 
exercise daily for about a week, when the time may be extended by 
degrees. The horse that has been exercised all the summer will 
need no special attention until the beginning of September, about 
which time all the hoises should have slow trotting exeieise twice 
a week on soft, but not deep, ground During October cantering 
may be indulged m twice a week, but plenty of walking exercise 
should form part of every day's work The quantity of oats given 
should of course be increased as the work gets stronger, until, 
befoie the commencement of the hunting season, the full quantity 
is reverted to 

It is of course the groom’s duty to get a hunter into condition, 
and to apply the proper treatment on his return, to the stable, when 
tired by the day’s woik, but duung the day the hoise will be under 
the core of the nder, and carelessness or want of judgment on Ins 
part may occasion injuries not to he overcome by any known system 
of stable management. As soon as tho hounds leave ofl, the rider, 
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if more than a mile or two from home, or if the day has ken at all 
bcveie, should get his horse some gruel at the neaiest inn 01 cot- 
tage, oi, failing giuel, a little tepid v.atei, with or without a 
handful 01 two of Horn stirred into it A home’s stomach is small 
in pioportion to the size of Ins body, he should not theiefoie he 
kept without sustenance of some sort longci than is necessmy 
Should the animal show signs of gieat diatiess, he should he got 
into the fust stable that is leached, 01 if there is not one handy 
into a shed, and the more any it is the better The head and legb 
should he well nibbed, clothing should he put on the body, and a 
coidialof some sort administered as quickly as possible, —sherry 
spirits, oi beer will do, and a \etei mary surgeon should be sent 
for at once 

When the huntei letums to his own stable, he should fiist have 
his pail of waim gruel and linseed made aecoidmg to the receipt 
given above, and aftei he is diessed, it will only be necessaiy to ste 
w hetliei he feeds as usual If he does not, water with the chill off 
may he given to him Should he he merely fatigued, a night's rest 
m an airy box will soon lestoie linn, and here it may he obscived 
that all stables should include at least one loose box for the iccep- 
tion of a hoise letuimug fiom hunting, lest cannot be so satislac- 
tonly taken m a stall 

The tieatment ot hoises’ legs is a most impoitant pait of stable 
management, and one which is but too often imperfectly undei stood 
by men who, though nothing hut stiappeis, call themselves grooms 
In many stables it is the custom to wash the feet and legs of 
hoises l etui nmg fiom work, hut the piactiee is calculated to pro- 
duce cracked heels, a state -of things which often results also fiom a 
too fi equent nse of w et linen bandages The bettei plan is to forbid 
the use of w r ater above the hoof, and, as soon as the hunter comes 
m, some rough seige bandages (kept for the purpose) should be put 
loosely on Ins legs These may he removed aftei the rest of Ins 
body has been diessed, when the legs will he found quite diy, and 
the mud will crumble off like sand, while half the labour that 
would have been needed to diy the washed legs will suffice to biush 
eveiy pax tide of gut fiom the ban and shm The legs should 
then he well haml-iubbed, and the ordinaiy bandages may be put 
on for about four horns, on their removal moie hand-nibbing 
should take place A constant use of bandages is to be deprecated, 
unless it is ordered for some particulai pui pose by the veteimaiy 
surgeon 

The reader has been aheady warned against being Ins own vete- 
imaiy surgeon, but theie are ceitam minor casualties to which 
every horse is liable, and which an average groom should know how 
to treat A very common cause of a hunter being laid up is a blow 


on the leg, which may he eithei on the skin oi on the smew If on 
the skin, the leg should he hathrd with hot vinegar and watu, m 
equal pi opoi turns, tliiee oi foui time^ a day A blow on the bone 
often cames a bony enlargement, but bejoml constituting a blemish 
is of no importance A blow on the simw is generally the cause of 
a long penud of lameness, and filing may he needed If the bluw 
be only a slight one, bathing in cold watei is the best thing that 
can he done 

Cutting is sometimes the ie-ailt of malformation of the legs, and Cutting, 
sometimes the lesult of fatigue, for some homes will now and then 
brush themselves after a long and tiling day, who never do so in 
going to eo\ cr A boot and change of shoeing must he i csoited to 

Coins aie to be laid at the dooi of the shoeing smith They Corns 
arise fiom the shoe being too tight, oi liom its being nailed too 
neai the heel A cartful gloom should superintend the shoeing, 
and should mshuct the smith to paie the sole at the seat of the 
com, and to take earn that the new shots do not pi ess upon the 
sole The sole must he kept well juried and diessed with tai 
Should the corns he so bad as to suppuiate, hot linseed meal poultices 
should be applied, and work dispensed with 

Thrush is a diseased state of the fiog, caused, m most instances, ThrusL 
by the feet being neglected m the stable The diseased puts 
should he cut away, and the openings m the hoof stopped with tow 
dipped m tar 

Cracked heels generally owe then existence to the legs Laving Cracked 
been left wet after washing In the early stages cut the'ban fiom heels 
the sore pait, wash with warm water, thy, and apply glycerin 
lotion. If ruling oi driving a hoise with ciacked heels, nevei allow 
the sores to he rubbed with giease befoie staitmg, as the dust or 
dirt will cling to this, and by getting into the soie make it woise 
than ever 

An ovei -reach is a not uncommon ocuuienee m the hunting Over- 
field An old piece of linen, folded three or foui times, should he reach 
soaked in water and fastened on the place, and a piece of oiled silk 
should he kept on ovei the linen to pi event evapoiation 

Soie backs aie very troublesome to get 2 id of, and would not Sore 
happen so often as they do weie moie attention paid to the back 
fitting of the saddle and the way it is stuffed Most saddlers put 
too little stuffing 111 a saddle, and so after it is used a few times the 
inside becomes bard When the shm is found to be lubbed, use 
the wet linen and oiled silk as foi an ovei-ieach, and aftei wards 
chloride of zme lotion 

lever m the feet is generally the lesult of too much knocking Fever m 
about on hard loads Directly lameness appears, take off the shoe feet 
and place the foot in cold water, putting on a poultice at night. 
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Horses being ridden for several distinct purposes, viz, 
in tlie cavalry service, for hunting, racing, steeple-chasing, 
on the road, and m the school, there are separate styles of 
hoisemanshLp adapted to each purpose, and a rider excelling 
m one is not of necessity a proficient m the others , 111 fact 
few persons, if any, are equally good, for instance, at military 
or manege riding and at steeple-chasing. 

The first step in horsemanship is to mount a hoi&e ; but 
for the performance of this apparently simple feat no fixed 
rule can be laid down for the guidance of the civilian 
Having taken up the reins, the nder should stand at his 
horse’s near shoulder facing towards the tail, and m that 
position hold the stirrup with his right hand for the 
reception of his left foot By standing at the shoulder 
the rider is out of harm’s way in the event of the 
horse kicking while he mounts It is perfectly easy to 
carry out these duections when the man and horse are 
both of middle height , but it is simply impossible for a 
short man to mount a horse of 16 hands high in such a 
manner, he must nsk the kick and stand where he can 
reach the stirrup — behind it. Having gamed the saddle, 
the necessity arises for seat and hands The fact that the 
seat of a civilian rider must vary to some extent according 
to the size and shape of the animal upon which he finds 
himself, does not preclude certain principles from applying 
m the formation of it, and it is towards the proper under- 
standing of these principles, and the adoption of the right 
position of the legs and body, that good instruction is 
desirable at the outset 

The great desideratum in a seat on horseback is that it 


should be firm, and this for two reasons. In the first place, 
a rider with an insecure seat is apt to be thrown by any 
unexpected movement the horse may make, such as a slight 
stumble, or shying , and secondly, without a firm seat, the 
acquirement of good hands is well nigh hopeless, because, 
when the balance is once disturbed, the nder will have to 
depend on something else for the maintenance of his seat, 
and this other means of support wall generally take the 
shape of “riding the bndle,” a practice as much opposed 
to good horsemanship as it is injurious to the horse’s mouth 
Having gained the saddle, the rider should seat himself 
iq the middle of it, and should never allow any part of his 
person to overlap the cantle, as is but too often seen* 
Many rules are given for adjusting the stirrups to the 
proper length before mounting, but m practice they are 
not to be depended upon,— first, because all men are not 
made m quite the same proportions , secondly, where two 
men are of equal height, the man with the thicker and 
rounder legs will require a shorter stirrup than the one 
with lean and fiat legs , and thirdly, men of any build will 
need a shorter stirrup on a wide horse than on a narrow 
one, besides which, if a horse pulls at all, another hole or 
two will give the rider additional power over Ms animal. 
The proper length of stirrup, then, cannot be satisfactorily 
ascertained till the rider is mounted. Sitting well in the 
middle of the saddle, the thighs being turned in, and the 
heels diawn somewhat back, the stirrup leathers may be 
let out or taken up until the tread of the stirrup is on a 
level with the inner ankle bone, and at this length, when 
the rider stands up, his fork will clear the pommel of the 
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saddle by about 3 inches, For maintaining his seat the 
horseman should depend upon his thighs and knees, and 
not upon the knee and calf only, at times, of course, when 
on a restive horse, every available muscle may have to be 
brought into play, but the proper mle is as stated Some 
people say they ride by balance only, and others that they 
ude by grip , a proper seat should be an admixture of the 
two a man ndmg by balance only is sure to be kicked of, 
while to grip with all one’s might during an hour’s ude is 
to undertake as much exertion as should last for a whole 
day The position of the foot exercises some influence on 
the security of the seat , at one time it was thought proper 
to turn the toes in and depress the heel, a posture that 
tended to dimmish the grip of the thighs, but now the toe 
should be turned a little outward, and but very little 
upward. A good seat on a horse should not be strong 
merely ; it should be as graceful as the make and shape of 
horse and nder allow , but it should not he a stiff, stuck-up 
seat, which is never graceful, because it is not natural 
Above the loins the body should be loose, so as readily to 
adapt itself to every motion of the horse , hut it should be 
upright, for if the rider lean forward in his saddle, a false 
step on the part of the horse is very apt to send him flying 
over its head The position of the hands has a great deal 
to do with the seat, but the hands and the lems will be 
treated of presently 

Beginners are often advised to learn to ride without 
stirrups , if they do, they should have no saddle either, for 
riding m a saddle without stirrups is likely to produce 
rupture. The soundness of this advice, however, may be 
questioned, because, although riding without stirrups will 
undoubtedly tend to a firm seat, it will not be one of the 
same sort as when stirrups are used] there must therefore 
be a process of learning and unlearning The better plan 
is to practice both ways concurrently. Thus let the pupil 
be properly placed xn a saddle with stirrups, and when he 
has ridden half an hour let a cloth be substituted for the 
saddle for about ten minutes, care being taken to observe 
the rules already laid down for the position of the legs ; in 
this way the proper seat will be strengthened, instead of a 
new one being formed. 

The The proper adjustment of the reins is the next thing to 

hands be attended to, and as the management of these depends 

Kins^ 80 nme ^ u P on seafc k elB & f™ atl d independent of the 
bridle, the acquisition of a firm seat is certainly half way 
towards the acquirement of good hands. Assuming a 
single rem snaffle to be the bridle used, the second, third, 
and fourth fingers of the left hand should be inserted be- 
tween the reins, which should be drawn up gently with the 
right hand until the rider feels that he has got an equal 
hold of his horse’s mouth on both sides, and with just so 
much pressure that the slightest movement of the left or 
right rein would cause him to turn to the left or right 
respectively ; the fore and middle fingers of the right 
hand should then take hold of the right rein, which may 
be drawn out from the left hand so as to enable the hands 
to be held about 4 or 5 inches apart. The arms from the 
shoulder to the elbow should hang naturally close to the 
sides, and the arms from elbow to wrist should be about 
parallel to the ground, the wrist being kept loose, so as to 
yield gently with every motion of the horse. The rider 
sitting in the position described, square to the front, with 
his shoulders well back, will be riding with fairly long 
reins, one of the secrets of good hands • if he stoop forward 
and carry his bridle hand at some distance in front of his 
body, so as to take a short hold of his horse’s head, seat 
and hands will both be bad. 

When a double reined bridle is used, the third finger of 
the left hand should be first inserted between the snaffle 
reins, and then the little, third, and second fingers should 


be between the cnib reins, the two outside reins will theu 
be the curb, and the two inside ones the snaffle. In tins 
manner of holding the reins the snaffle is not so likely to 
slip, while the curb can be easily slackened or drawn tighter 
As military ndeis invariably use the curb only, the position 
of snaffle and curb as just explained is reversed m the 
cavalry service 

When the horse is m motion, the hands should not be 
kept m one spot, so as to act like the peg on the pad of a 
harness horse to which the bearing rein is fastened, as the 
mouth would thereby become dead, and the horse would 
lean unpleasantly on the bit, but the rider should give and 
take, so that while the pressure is not stronger at one 
moment than at another (unless there be a leason for it), 
yet, on the other hand, the hold should ne\er be entirely 
relaxed. 

In order to encourage the horse to walk, the head must walk 
not be confined, but the light feeling on the horse’s mouth mg 
must be kept up Should the hoise break mto that uncom- 
fortable pace, a jog trot, which, by the way, a well-bioken 
hack should not do, never snatch at his mouth, but 
restiam him gently To trot press the legs to the saddle, Trotting 
raise the bridle hand a little, and urge him if necessary 
with the voice The rising to the trot should be peifoimecl 
easily, the legs must not swing backwards and forwards, nor 
should the hands be jerked up and down, while the action 
of the rider should be m perfect time with the motion of 
the horse, or a passer by may remark that the horseman is 
riding faster than his horse. To start in the canter take up Oantei 
the curb rein, a little and turn the horse’s head slightly to 
the right, at the same time pi easing the left leg behind 
the saddle, the horse will then lead with the off fore leg, 
which is generally preferred under ordinary circumstances , 
but a well-broken hack should be taught to lead with either, 
and if he be cantered m a circle to the left he must lead 
with the near leg, as otherwise an ugly fall is likely to lesulfc 
from the leg being crossed Galloping is a pace not gene- Gallop- 
rally indulged m by hack riders , when it is, the hands mg 
should be kept low, the body thrown back, and an extia 
grip taken, as nearly all horses pull more or less when 
extended 

Hitherto, only load or park riding has been considered, 
and, with wise people, hacking (except hacking to cover, 
or m the performance of a journey against tune) means 
progressing at a strictly moderate pace — for the sake of theu 
horse, if for no other reason 

Beginners of all ages are strongly advised to undergo Hiding 
proper instruction when commencing to learn to ride The lessons 
few directions already given may serve to xemind a person 
what to avoid, but an hour’s teaching is worth volumes of 
theory The instructor should, however, be a practical and 
well-taught horseman himself, to be this it matters not 
whether he be a professional riding-master or not. When 
once the propel place for the legs and hands is pointed 
out, and the proper way of handling a horse and sitting 
m the walk, trot, and canter, — when, m short, a person 
has been put in the way of becoming a fair road nder, he 
has made some progress towards being a hunting man 
But if, on the other hand, first principles are disregarded, 
and a rider believes in the system of “ it doesn’t matter 
how you ride so long as you only stick on,” it will be 
a long while before he reaches his own standard, except 
with the comparatively few men who seem to have been 
intended by nature for horsemen Few self-taught riders 
attain to anything like excellence; they may ride quiet 
horses with fair success, and even m hunting, if possessed 
of plenty of courage, and mounted on a hold and not too 
tender-mouthed horse, they may keep a good place, but 
horsemen in the proper sense of the word they never will 
be. 
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Now, assuming the begmnei to have acquired some pio- 
ficiency m iidmg, and to have had a little pnulice uha 
the leaping bai, he may he desnuus of making liib first 
appearance with hounds, and the question then arises how 
is the hacking-seat to be exchanged for the hunting one, of 
which he will probably have heaid a great deal, and ha\e 
seen some very extiaoidmary specimens 
The For practical pui poses the chief diffeience between a 
hunting park seat and a hunting one consists in the substitution of 
beat boots and breeches for trousers, and the shortening of the 
stirrups some two or thiee holes Next to that of a jockey, 
the seat of the hunting man is the most important of any 
connected with amusement , he must sit him, so as not to be 
tin own off when his horse leaps, or makes a slight mistake, 
technically called “ peeking,” on landing after jumping a 
fence, and so as to be able to handle his horse delicately 
under all circumstances, and to make as much of him as 
possible. As with road riding, so with hunting, the actual 
length of the stirrups will depend a good deal upon the 
form and action of the hoise, but the nature of the animal 
and the peculiarities of the country lidden over will also 
have something to do with their adjustment. A puller will 
compel the rider to pull up his leatheis one or perhaps two 
extra holes — a course that may also be rendered necessaiy 
m a hilly country, for, in going down hill, the stirrups, if 
kept at the oidmary length, will genei ally feel a great deal 
too long. The rider’s body must be kept close to the saddle 
m leaping, for if he were jerked up, the weight of say only a 
10-stone man coming do w T n on the hoise a couple of seconds 
after he has negotiated a large fence is sufficient to throw 
him down Nothing but actual piactice with hounds can 
teach a man the kind of horsemanship required for hunting 
where land of all kinds has to be ridden over, and obstacles 
of various sorts, natuial and artificial, have to be encoun- 
tered 

Considerable progress may, as already stated, be made 
in seat and hands within the four walls of a good riding 
school, but as the art of warfare must he learned on active 
service, and not on the parade ground, so nothing but actual 
practice in the hunting field will teach a man that kind of 
horsemanship adapted to the ever-varying conditions and 
different situations to be met with m a single day’s hunting 
For example, the ground gone over is not always the level 
spungy turf of the race-course , it is up hill and down dale, 
across ridge and furrow, over ground studded with ant-hills 
(which, unlike mole-hills, are often very hard), over ploughed 
lands, and in boggy countries. Now each of these varieties 
requires a different method of riding over, and nearly every 
horse will require different handling under similar circum- 
stances , some can go well through the dirt, while others 
can only go on the top of the ground ; some will require 
rousing at their fences, while others will want quieting 
Good It will therefore be seen that much depends on the rider 
hands having good hands This qualification, though generally 
understood, is very difficult to define A rider with good 
hands never depends upon his reins for retaining his seat , 
nor does he pull at the horse’s mouth so as to make him 
afraid to go up to his bit ; nor again does he ever use any 
more force than is necessary for the accomplishment of what 
he desires to perform. But besides all this, there is an 
unaccountable something about the man with good hands 
that cannot be described. Pullers appear to renounce 
pulling, lef users take to jumping, and clumsy horses appear 
nearly as handy as a trick horse m a circus Though 
“ hands ” can to a great extent be acquired by care and 
practice, yet m the highest form it is a gift like the “hand 
for crust” which is denied to many cooks and cannot be 
learned. 

Fences. There are different kinds of “ fences,” as all obstacles are 
generically called. First, there is timber, such asgates, stiles, 


ami Kills, thefii^fctwo aie, nine times out of ten, awkwanl 
jumps, a-? the tike uff either poached by catlV, ui ehe 
is on the ascent 01 decent Hedges vaiy according to 
the custom of the coimtiy m which they aie found they 
eithei glow m the seal of the field, and are protected by 
a ditch on one side, 01 aie planted on a bank with a 
ditch on one side ui sometimes on both The uder may 
liete be lemmded that if a bank is> high and the ditch before 
it but small, there is pietty certain to be another ditch on 
the far side, for the bank is made by tin owing up the earth 
taken from the ditches Then again there are the large 
banks found m 'Wales, Devon, and Coin wall Lastly come 
water jumps, which are met with in two forms the water 
is either within an inch oi two of the tup of the bank, so 
as to be about on a level with the field through which it 
flows, or there may be a space of some G or 7 feet from the 
bank to the w r ater For the successful negotiation of biooks 
a bold hoise is lequued, lidden by a bold man No fence 
that is ever encountered stops such a laige proportion of 
the field as watei, even a clear 6 feet of it will piove a 
hindrance to some, while anything ovei 10 dr 12 feet will 
m general he crossed only by a very few Some horses, 
good performeis over any other descuption of fence, will 
not jump w T ater tinder any circumstances , while the 
chance of a ducking deters many fiom riding at it ; and, 
however hold the horse may be, he will soon refuse w r ater 
if his rider be perpetually m tv o minds when appioachmg 
a biook 

The pace at which a hunter should be ridden at his 
fences depends upon the nature of the fence itself, and the 
peculiarities of each individual horse. With some very 
good jumpers — they can hardly be called good hunters — 
to steady them is to bid for a fall, while with some very 
clever hunters to liuiry them is to bring them to grief 
With ordinary horses, however, it is a good general rule 
to ude at fences of all descriptions as slowly as the nature 
of the obstacle admits In grass countries, where “ flying 
fences ” are found, the late of speed must of necessity be 
quicker than when about to take a Devonshire bank of 
some 7 feet high, but even at a flying fence the rider 
should steady his horse so as to contract the length of his 
stride, in order that he may measure the distance for taking 
off with greater accuracy Flying fences consist of a hedge 
with or without a post and rail, and with or without a ditch 
on one or both sides , consequently a hoise has to jump both 
high and wude to clear them. But m jumping a gate, or 
a flight of rails, as oidmartly situated, there is no width to 
be covered, and to make a horse go through the exertion 
of jumping both high and wide when he need only do one 
is to waste hm power, added to which to ude fast at timber, 
unless very low W’th a ditch on the landing side, is highly 
dangerous. 

All hedges on banks, banks, and doubles must be ridden 
at slowly , they are usually of such a size as to make flying 
them impossible, or at least undesirable, Horses jump them 
on and off, and in taking them at a moderate pace there 
is a chance of stopping on the top and choosing a better 
place to jump from, or, if needs be, of leturning and 
taking the fence at another place Cramped places will 
have to be jumped from a walk or even at a stand, for 
instance, a tree may be in a line with and close to the only 
practicable place in a fence , it then becomes necessary to 
go round the tree before a run at the place can be managed. 
So, too, with places that have to be crawled over between 
trees, or with dykes to be crawled down. 

In jumping an ordinary hedge or ditch at moderate speed, 
there is of course a moment of time during which the horse 
is on his hind legs, and in theory the rider should then lean 
forward, but, in practice, this position is so momentaiy, and 
the lash out of the hind legs in the spring is so powerful, 
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that it is best not to lean forwaid at all, because of the 
difficulty, if not impossibility, of getting back in time 
for the reverse movement, when the rider should be pie- 
paling to render the horse some assistance with the bridle 
as his feet touch the ground 

Water, as was said befoie, stops a field more than any 
other kind of fence, because, so far as the rider is concerned, 
a strain to the hoise’s back or a bad over-reach is likely to 
result, and the contemplation of a ducking is not pleasant 
on a cold day. Then as to the horse, if he ever got into 
a brook when young, and found any difficulty in getting 
out again, it is ten to one against his ever taking kindly to 
water afterwards. When a line of willows indicates the 
whereabouts of a brook, the hoise should be well collected, 
a clear place selected, so far as circumstances allow, and 
the pace increased, though m short strides, up to the veiy 
brink. If the hounds jump at the hook, even though they 
fail to clear it, the rider may take it for gi anted that at 
that place the leap is within the capacity of any ordinary 
hunter in his stride , hence if, when going at three parts 
speed, a horse’s feet come just right to take off, the mere 
momentum of his body would take him over a place 15 
feet wide. 

Ruling Now jumping a fence is one thing, and riding to hounds 
to is another , a man may be a very good horseman, and yet 
hounds a 7el y k ac j mail £ 0 bounds. The leading hounds should 
be watched, and when they turn right or left the rider 
should turn too Then the choice of ground is important, 
ridge and furrow should betaken diagonally, or, if the field 
be entered towards either end, tune will ultimately be saved 
m going round by the firmer gi ound at the sides. Ploughed 
land requires the rider’s special attention , an injudicious 
hurry over a couple of deep fields has settled many a good 
hunter for the remainder of the run. In jumping into a 
ploughed field the fence should he taken slowly, and the 
rider should lean well back in the saddle, because, lacking 
the elasticity of turf, a ploughed field, especially after ram 
or a frost, will let a horse’s legs sink in deep on landing, 
and if he has been ridden at the fence quickly, the sudden 
resistance offered by the soft ground will inevitably cause 
a fall. When the ground is deep, therefore, the rider’s 
judgment will be shown m avoiding, where possible, large 
flying fences into a ploughed field, and m choosing places 
that can be jumped quietly. 

Pace. Pace is a relative teim; when the thoroughbred is but 
cantering, the underbred will be doing his utmost; the 
horseman must therefore always have an eye to his horse, 
and must be careful not to press him beyond a certain pace, 
unless of course he means to be satisfied with a short life 
and a merry one. 

Gate The experience of a single day’s hurting will teach the 
opening novice that gates are far oftener opened than jumped ; it is 
therefore necessary that a hunter should be handy at 
opening them. Many accidents have arisen from horses 
rushing through a gateway directly the latch is released, 
or from their jumping a gate at which they have been 
pulled up to enable the rider to open it. The horse should 
be taught to obey the leg as well as the hand, and, by a 
slight pressure of the leg, should throw his haunches round 
to the left or right as occasion may require 
Falls, Most writers on hunting aver that there is an art in fall- 
ing, and the young sportsman is duly told to get clear of his 
horse as soon as possible. It is hot to be denied that 
the number of accidents in the hunting field are but 
few considering the number of falls that take place 
during the hunting season, tut the rarity of accidents 
enn hardly be ascribed in all seriousness to % proficiency 
iththe art of falling, In the first place, ditches cause many 
horse dropping his Mud legs into them 5 that 
progress is arrested while the rider continues 


in the course his hoise would have taken had the ditch not 
been there When the hind legs are chopped the ndei 
clutches instinctively with his hands and legs, and the 
violence of his fall is thereby bioken, while m ninety-nine 
cases out of every hundred the ditch prevents the horse 
from rolling over the lecumbent sportsman Then again 
as to falls at flying fences taken at a somewhat quick late, 
it is lucky for hunting men that under such circumstances 
the rider is m the majonty of instances thrown clear of 
his horse independently of any skill or effort of lus 
own It is only m what may be teimecl {t slow falls” 
that the rider can save himself by piesence of mind and 
activity When a horse slips into a ditch, oi diops quietly 
ou to his knees piepaiatory to rolling on his side, a practised 
rider has time to get clear , but m falls over timber, or over 
fences ridden at quickly, the freedom ftom accident must 
m sober truth be ascribed to luck lather than to good 
judgment 

Saddles and bridles form no unimportant featiue m the Saddles 
equestrian art, as well as m the establishment of a sports- and 
man. A well-made saddle and bridle make a horse look ljlldl efi 
worth an extra £20, while nothing contributes more to 
the safety and comfort of a rider than a well-made roomy 
saddle The hunting man will be well advised if he 
patronizes only such establishments as make hunting 
saddles their peculiar study. Each hoise should have its 
own saddle, and the closer it fits, provided it does not pi ess 
upon the withers or touch the spine, the better, but, as 
even the best saddlers aie addicted to putting too little 
stuffing into them, the purchaser should, when oideung, 
stipulate for a liberal quantity The stirrup lions should 
be modeiately heavy, and, if they are for full giown men, 
of the largest size made, for the foot will be all the less 
likely to be caught in the event of a fall 

The selection of a bridle will depend upon the horse’s 
mouth and upon the rider’s hands. Eor hacking purposes 
a double bridle is almost invariably used, the curb enabling 
the rider to make the horse appear to the best advantage , 
and, as a general rule, a double bridle with an easy curb 
bit (the curb chain being protected by a leather strap) is 
best for hunting purposes, as with it the horse can be 
collected at his fences, and held together m deep ground 
better than with the snaffle only Some persons use nothing 
but snaffles on principle, and will submit to a vast amount 
of discomfort rather than call m the aid of a curb ; but 
there are not five perfect snaffle-bridle hunters out of a 
hundred, and riding a horse m a snaffle is quite another 
thing from riding a snaffle-bridle horse. The curb, however, 
should be of no greater severity than is absolutely necessary, 
pulling is far more often caused by the pain of a sharp bit 
than by anything else. Whatever bit be used, it is useless 
to keep up one continued drag at the horse’s mouth, as it 
thereby becomes callous and ceases to be sensitive to any 
gentle indications. With a puller the bit should be kept 
moving in the mouth, and a change of bits is often bene- 
ficial, each pattern acting m a different way, and taking a 
horse, so to speak, by surprise. 

The less whips and spurs are used the better ; unfinished 
riders will do well to leave the latter at home, for although 
they are very useful on the heels of a skilful person, an 
Unintentional application of them is often attended with 
disastrous consequences. 

The qualities possessed by a good jockey, either on Training 
the flat or over a country, fully bear out what has been 
said before concerning the value of early instruction m^ oclceys ‘ 
riding, and the impossibility of the existence of any 
regular system of civilian horsemanship After having 
been some time in a training stable, a lad is put on a 
quiet horse at exercise ; his stirrups are adjusted, and the 
reins knotted for him at a proper length. He subsequently 
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rides other hoi&es, each with some peculiarity perhaps, and, 
to keep his place m the string, a slug must be kept going, 
and an impetuous one restrained y they cannot both be 
udden alike, but they must both be ridden as a jockey 
should ride them. In this way the lad learns the principle ol 
holding a pullei, getting pace out of a lazy one, and leaving 
well alone with a nice free but temperate movei , he learns 
to do everything m a liorsemanhke manner, and when he 
has raised himself to the pitch of a “fashionable ” jockey, 
he will frequently be called upon to ride thiee or four 
horses a day at race meetings A jockey must theiefore, 
more than any other civilian rider, have a hand for all sorts 


ol horsey and in the case oi two aiultlneo yea oKU a \uy 
good hand it must be The same ability to adapt himself 
to circumstances niu-A be pos-esi&ed by the steeple-chase 
jockey, who should possess fine hands to enable him to 
handle liih horse while going at his fences at three-quarter 
speed. In most details the nearer a hunting man approaches 
to a steeple-chase jockey the better, but m the matter of 
the seat it must be remembered that a jockey's exertions 
last but a few minutes, while none can tell when the hunt- 
ing man may finish his day’s work, the jockey can tlieLe- 
fore ride with more absolute gup during his lace than the 
rider to hounds 


PAET IY. — HORSE-RACING. 


Probably the earliest instance of hoise-racing recorded 
m literature occurs m II xxiii. 212-650, where the 
various incidents of the chaiiot race at the funeral games 
held m honour of Patroclus aie detailed with much vivid- 
ness. How far such competitions, which bear m Homer 
a semi-religious ehaiacter, may have arisen out of the not 
unnatural practice an instance of which occurs earlier m 
the same connexion (II xxm 13, 14) can only be con- 
jectured , it is certain, however, that they very soon came 
to be of national importance. Accoidmg to the ancient 
authorities the four-horse chariot race was introduced into 
the Olympic games as early as the 23d Olympiad, to 
this the race with mounted horses was added m the 33d , 
while other vauations (such as two-horse chariot races, 
mule races, loose-horse races, special races for undei-aged 
horses) were admitted at a still latei period Of the 
training and management of the Olympic lace-horse we 
are left m ignorance , but it is known that the equestrian 
candidates were required to enter their names and send 
their horses to Elis at least thirty days before the cele- 
bration of the games commenced, and that the charioteers 
and riders, whether owners or proxies, went through a pre- 
scribed course of exercise during the mfceivemng month. 
At all the other national games of Greece (Pythian, 
Isthmian, Nemean), as well as at many of the local 
festivals (the Athenian Olympia and Panathensea), similar 
contests had a prominent place. Some indication of the 
extent to which the passion for horse-iaciug was indulged 
m at Athens, for example, about the time of Aristophanes 
may be obtained from the scene with which The Clouds 
opens; while it is a significant fact that the Boeotians 
termed one of the months of their year, corresponding to 
the Athenian Hecatombason, Hippodromms (“ Horse-race 
month”, see Plutarch, Cam . 15) Details as to the 
chariot-races and horse-races of the Greeks, and also of 
their imitators the Romans, will be found under the 
headings Cracus and Games 

There is no duect historical evidence to show that the 
ancient Britons addicted themselves to any form of tins 
amusement , hut there are indications that among some at 
least of the Gexmamc tribes, from a very early period, 
horse-racing was an accompaniment of tiieir religious 
cultus There can be no doubt that the Romans en- 
couraged the pursuit m Britain, if they did not introduce 
it , traces of race-courses belonging to the period of their 
occupation have been frequently discovered The influ- 
ence of the Christian Church was everywhere at first 
strongly against the practice The opinion of Augustine 
and other fathers of the church with regard to attendance 
at the spectacles, whether of theatre or of circus, is well 
known, those who performed m them were rigidly ex- 
cluded from church fellowship, and sometimes even those 
who merely frequented them. Thus the first council of 
Arles* in its fourth canon, declared that those members 


of the cliuick who drove ckaiiots at the public games 
should, so long as they continued m that employment, be 
denied communion. (Compare the rule m the Ap Const , 
vm 32; ap Bingham, Ant, Ghr Churchy xvi 4, 10 ) In 
many cases, however, the weight of ecclesiastical authority 
proved insufficient to cope with the foice of old custom, 
or with the fascination of a sport the unchristian ckai- 
acter of which was not very easily demonstrable, and 
ultimately in Germany and elsewhere the old local races 
appear to have been admitted to a recognized place among 
the ceremonies peculiar to certain Chustian festivals 

The first distinct indication which contemporary histoiy 
affords of hoise-racmg as a sport occurs m the “ Descrip- 
tion of the City of London ” of 'William Fitzstephen (c 
1174) He says that m a certain “plane field without 
one of the gates (quidam planus campus le et nomine — 
Smitlifielcl , quasi Smootlifield) every Friday, unless it be 
one of the more solemn festivals, is a noted &Low t of well- 
bred (nobilmm) horses exposed foi sale The earls, 
baions, and knights who are resident in the city, as well 
as a multitude of citizens, flock thither either to look on 
or buy ” After describing the different varieties of homes 
bi ought into the market, especially the more valuable 
chargers (dextranos preciosos ), he says “When a race is 
to be run by such horses as these, and perhaps by others 
which, m like manner, according to their breed are strong 
for carnage* and vigorous for the course, the people raise 
a shout and older the common horses to be withdrawn to 
another part of the field The jockeys, who are boys 
expert in the management of horses, which they regulate 
by means of curb- bridles, sometimes by threes and some- 
times by twos, as the match is made, prepare themselves 
for the contest Then chief aim is to prevent a com- 
petitor from getting before them The horses too, after 
their manner, are eager foi the race , their limbs tremble, 
and impatient of delay they cannot stand still ; npon the 
signal being given they stietch out their limbs, hurry on 
the couise, and are borne along with unremitting speed 
The ndeis, inspired with the love of praise and the hope 
of victory, clap spurs to their flying horses, lashing them 
with whips, and inciting them by their shouts” (see 
S tow’s Translation). 

In the reign of Richard L knights rode at Whitsuntide 
on steeds and palfreys over a three-mile course for cc forty 
pounds of ready gold,” according to the old romance of Sir 
Revys of Hampton. The feats of the tilt-yard, however, 
seem to have surpassed horse-racmg in popular estimation 
at the period of the crusades. That the sport “was to some 
extent indulged m by King John is quite possible, as 
running horses are frequently mentioned in the register of 
royal expenditure ; and we know that Edward III had a 
number of running horses, but it is probable they were 
chiefly used for field sports. 

An evidence of the growing favour in which horse- 
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racing was held as a popular amusement is furnished The reign of Chailes I, which commenced m 1625, saw 
by the fact that public races were established at Chester still more marked strides made, for the king not only 
m 1512 Randle Holme of that city tells us that to- patiomzed the racing at Newmarket, which we know was 
wards the latter part of Henry VIII’s reign, on Shrove cunent in 1610, but thoiouglily established it there, and 
Tuesday, the company of saddlers of Chester presented to built a stand house m 1667, since which year the races 
u the drapers a wooden ball embellished with fioweis, and have been annual Mention is likewise made m the comedy 
placed upon the point of a lance* This ceremony was per- of the Me? ? y Beggars , played m 1611, of races, both hoise 
f oi nied m the presence of the mayor at the cross of the and foot, in Hyde Park, which weie patiomzed by 
Roody or Roodee, an open place near the city, but tins Charles I, who gave a silvei cup, value 100 guineas, to 
year (1510) the ball was changed into a silver bell, valued be run for instead of bells. Butcher, m his suivey of the 
at three shillings and sixpence or more, to be given to him town of Stamford (1616), also says that a i ace was annually 
who shall run best and furthest on horseback before them run m that town for a silver and gilt cup and cover, of the 
on the same day, Shrove Tuesday, these bells were denomi- value of £7 oi £8, provided by the care of the aldermen 
nated St George’s bells ” In the reign of Elizabeth there for the time being out of the interest of a stock formerly 
is evidence from the poems of Bishop Hall (1597) that made by the nobility and gentry of the neighbourhood 
racing was in vogue, though apparently not patronized by In 1648 Clarendon tells us that a meeting of Royalists 
the queen, or it would no doubt have formed part of the was held at Banstead Downs, as Epsom Downs weie then 
pastimes at Kenilworth , indeed, it seems then to have gone called, “under the pretence of a hoise-race,” so that horse- 
much out of fashion, lacing at Epsom was not unknown early m the 17th 

The accession of the Stuarts opened up an eia of pio- century, Pepys, too, m his Diary of 1663, mentions Ins 
sperity for the sport, for James I , who, according to having intended to go to Banstead Downs to see a famous 
Youatt, had encouraged if not established horse-racing in horse-iace Cromwell is said to have kept running horses 
Scotland, greatly patronized it m England when he came m the year 1653, but in 1654 he appears to have gone 
to the throne Not only did he run races at Croydon and so far as to foibid racing foi six and eight months le- 
Enfield, but he endeavoured to improve the breed of horses spectively Aftei the Restoration m 1660, a new impetus 
by the purchase for a high figure of Markham’s Arabian, was given to horse-racing, which had languished dui mg 
which little horse, however, was beaten m every lace he the civil wars, and the races at Newmarket, which had 
ran* been suspended, were restored and attended by the king , 

la 1607, according to Camden a Bntannia, races weie run. and as an additional spur to emulation, according to 
near York, the prize being a little golden bell Camden Youatt, royal plates were given at each of the principal 
also mentions as the prize for running horses in Gatherley courses, and royal mares, as they were called, were un- 
Forest a httle golden ball, which was apparently anterior to ported from abroad. Charles II rebuilt the house origm- 
the bell. In 1609 Mr Robert Ambrye, sometime sheriff ally erected at Newmarket by James I, which had fallen 
of the city of Chester, caused three sdver bells to be made into decay. The Round couise was made in 1666, and 
of good value, which bells he appointed to be run for with racing at the headquaiteis of the turf was regulated m 
horses on St George’s day upon the Roodee, the first horse the most systematic way, as to the couise, weights, and 
to have the best bell and the money put m by the horses other conditions, Chailes II was the first monaich who 
that ran — in other words, a sweepstake — the bells to he entered and ran horses mhis own name, and, besides being 
returned that day twelvemonth as challenge cups are now; | a frequent visitor at the races on Newmaiket Heath, and 
towards the expenses he had an allowance from the city, on Burfoid Downs, near Stockbndge, where the Bibuiy 
In 1613 subscription purses are first mentioned. Nicholls, Club meeting was held, he established races at Datchet 
in his Progress of James /, makes mention of racing in In the reign of James II. nothing specially note woi thy 
the years 1617 and 1619. Challenge bells appear to have occurred, but William III continued former crown dona- 
continued to be the prizes at Chester, according to Randle tions and even added to them. 

Holme the younger, and Ormerod’s History of Chester , until Anne was much devoted to horse-racmg, and not only 

1623 or 1624, when Mr John Brereton, mayor of Chester, gave royal plates to be competed for, but ran horses foi 
altered the course and caused the horses to run five times them m her own name In 1703 Doncaster laces were 
round the Roodee, the bell to be of good value, £8 or <£10, established, when 4 guineas a year weie voted by the 
and to be a free bell to be held for ever, — m other words, corporation towards a plate, and m 1716 the Town Plate 
a presentation and not a challenge prize. was established by the same authority, to be um on Don- 

During James’s xeign public race meetings were estab- caster Moor. Nearly a century, however, elapsed before 
lished at Gatherley or Garterley, near Richmond in York- the St Leger was instituted. Matches at Newmarket had 
shire, at Croydon in Surrey, and at Enfield Chase, the last become common, for we find that Basto, one of the earliest 
two being patronized by the king, who not only had races race-horses of whom *we have any authentic account, won 
at Epsom during his residence at Nonsuch, but also built a several matches there m 1708 and 1709 In the latter 
house at Newmarket for the purpose of enjoying hunting, year, according to Camden, York laces were established, 
and no doubt racing too, as we find a note of there having the course at first being on Clifton Ings, blit it was subse- 
been horse-races at this place as early as 1605. Races are quently removed to Knavesmire, on which the races are 
also recorded as having taken place at Linton near now run In 1710 the first gold cup said to have been 
Cambridge, but they were probably merely casual meetings, given by the Queen, of 60 guineas value, was run for by 
The prizes were for the most part silver or gold bells, whence six year old horses carrying 12 stone each, the best of 
the phrase “bearing away the bell.” The turf indeed three 4-mile heats, and was won by Bay Bolton In 1711 
appears to have attracted a great deal of notice, and the it was increased to 100 guineas In 1712 Queen Anne’s 
systematic preparation of running horses was studied, gelding Pepper ran for the Royal Cup of *£100 at York, 
attention being paid to their feeding and training, to the and her Mustard, a nutmeg grey horse, ran for the same 
instruction of jockeys, —although private matches between prize in 1713. Again iu 1714 her Majesty’s bay horse 
gentlemen who rode their own horses were very common, Star won a sweepstake of 10 guineas added to a plate of 
— and to the adjustment of weights, which were usually £40 at the same place, m four heats, cariymg 11 stone. In 
about 10 stone The sport also seems to have taken firm 1716 the Ladies’ Plate at York for five yeai olds was won 
hold of the people, and to have become very popular* by Aleppo, son of the Dailey Arabian Racing and match 
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making continued to be a regular sport at Newmarket, and ground In 1762 a second October meeting was added, 
at York and Hambleton, and we also find a record of a in 1765 the July meeting, m 1770 the Houghton meeting, 
race at Lincoln m August 1717 for a silver tea-board, won and m 1771 the Cia\eu meeting In 1766 Tattei-alfs 
by Biocklesby Betty, as was the Queen’s Plate at Black was established at Hyde Park Coiner by Packard Tatteisall 
Hambleton m the year before for tbe sale of horses, it remained the gieat empoiium 

Between 1714 and 1720 tlieie were races at Pontefiact of horses, and the rendezvous fur betting on hoise iacib, 
m Yorkshire for plates oi money The best of two out of until 1865, when, the lease of the premises at the Cuinei 
three heats was to be tbe winner, provided the said horse having lun out, it was removed to its piesent site at 
was not distanced m the thud heat — the distance post Knightsbridge 

being 1 furlong fiom the winning post , and this appears We now come to a very important period — that at which 
to have been a usual condition In ot about the year the great three yeat old races weie instituted 
1721 Flying Childers is said to have run a trial against The St Legei was established m 1776 by Colonel St The St 
Almanzor and Brown Betty over the Round course at New- Leger, who resided at Paikhill, near Doncaster On the Leger 
market (3 m 4 f . 93 y.) m 6 ni 40 s, and another trial 24th September, during tbe Doncaster races, which took 
over the Beacon course (4 m. 1 f 138 y ) in 7 m 30 s. — place annually m tbe autumn, at his suggestion a sweep- 
which is fast even for a sis year old , but it is just possible stake of 25 guineas each for three yeai old colts and 
that in those days the art of time-taking was anything but fillies was run over a 2-nule couise, there weie six com- 
perfect In 1721 George I gave 100 guineas in specie in petitors, the piopeity of as many subscriber, — a very small 
lieu of tbe gold cup at York presented by Anne, and the beginning, it must be owned The race was won by a filly 
king’s or queen’s plates have been given m cash evei by Sampson, belonging to Loid Rockingham, which was 
since In 1725 a ladies’ plate was urn for on September aftei wards named Allabaculia In the following year the 
14 by female uders on Ripon Heath m Yorkshire In same stake had twelve subscribers and ten staiteis, and 
1727 Mr John Cheney established the Racing Calendar — was won by Mr Sotkeron’s Bouibon It was not, however, 
an historical list of all the horse matches run, and of all until the succeeding year, 1778, that it was named the St 
plates and prizes run Iol m England and Wales of the Leger, m complement to the founder, at the suggestion of 
value of £10 or upwards in 1727, &c No systematic the maiquis of Rockingham, on which occasion it was won 
records had till then been preserved of the running of by Mr T Gascoigne’s Hollandaise, another filly , thus at 
the race-hoises of the day, and it is only through the per- the beginning, as well as a century later, the fillies, from 
foimances of certain celebrated horses and mares that we Allabaculia and Hollandaise to Apology and Jannette, 
have any information of what actually took place, and owing to the cool season of the year at which it is mn, 
even that is moie or less of a fragmentary kind At weie found capable of taking their own part against the 
this time racing was thoroughly established as a national colts m the race The stakes were increased in 1832 to 
and popular sport, for there were upwaids of a hundred 50 sovs each, and the weights have been raised from time 
meetings m England and Wales , but the plates or sweep- to time to keep pace with modern requirements The Don- 
stakes run for weie for the most part of small value, as caster Cup, a weight for age race for three year olds and 
£10, £20, £30, £40, and sometimes £50. In 1727, upwards, was established in 1801. The couise is neatly 
according to Whyte, there were only a dozen royal plates flat, of an oval or kite shape, about If miles round the 
run for m England —one at Newmarket m April for town-moor It has been run m 3 m 14 s by three year old 
six year old homes at 12 stone each, m heats ovei the horses, carrying 8 st 10 lb, and fillies 8 &t. 5 % 

Round course— fust called the King’s Plate course; one The Derby and Oak& w T ere established m 1779 and 1780, The 
for five year old mares at 10 stone each, in one heat, and the Oaks in the former and the Dei by in the latter year 
another m October for six year old horses at 12 stone, m It is true that in 1730 Epsom races became annual, but 
heats over the same course , one at York (which commenced the prizes were nothing moie than the usual plates ruu for 
in 1711) for six year old horses, 12 stone each, 4-mile heats, m heats, the money required being raised, by voluntaiy 
one at Black Hambleton, Yorkshire (of which no regular subscriptions, as w T ell by the owners of booths on the 
account was kept until 1715), for five year old mares, downs as by tbe parties more immediately interested, 

10 stone, 4 miles ; one at each of the following places, whence arose the custom of charges being made by the 
Nottingham, Lincoln, Guildford, Winchester, Salisbury, loid of the manor foi permission to erect booths, &e , 
and Lewes, for six year old horses, 12 stone each, 4-mile during the race meetings. On the 14th May 1779 the 
heats, and one at Ipswich for five year old horses, 10 twelfth earl of Derby originated the Oaks stakes (named 
stone each A royal plate was also run for at Edinburgh after his seat or hunting box “ The Oaks ” at Wood- 
m 1728 or 1729, and one at the Curragh of Kildare in mansterne), a sweepstake for three year old fillies run on 
1741, a course miles long The race on its inception was 

In 1739 an Act was passed to prevent racing by ponies won by Lord Deiby’s bay filly Budget, bred by himself — 
and weak horses, 13 Geo. II. cap. 10, which also prohibited her sire being Herod and her dam Jemima In the fol- 
prizes or plates of less value than £50. At this period the lowing year the earl established a sweepstake of 50 sovs. 
best horses seldom ran moie than five or six times, and each, half forfeit, for three year old colts The distance 
some not so often, there being scarcely any plates of note was then one mile, but it has since been altered to a mile 
except royal ones, and very few sweepstakes or matches of and a half, and is now run on a new course starting on a 
value except at Newmarket until after 1750 , moreover, as higher level than before, and joining the old course on the 
the races were run in heats, best three out of four, over a top of the hill. Being a very hilly or up and clown course 
course of several miles m length, the task set the horses Epsom is excessively trying to horses not perfectly sound, 
before winning a plate was very severe, and by no means On the first occasion of the Derby being run it was won 
commensurate with the value of the prize. In 1751 the by Sir C Bunbury’s chestnut colt Diomed by Florizel, son 
great subscription races commenced at York, the city of Herod, who beat eight opponents, including the duke 
also giving £50 added money to each day’s racing At of Bolton’s Bay Bolton and Lord Grosvenor’s Diadem. 
Newmarket there were only two meetings, one m April These two races have since been run for regularly every 
and the other in October, but in 1753 a second spring year, the Derby, which before 1839 was run on the Thurs- 
meeting was established, and m that year the Jockey Club, day, now taking place on the Wednesday, and the Oaks 
which was founded in 1750, purchased the present racing on the Friday m the same week at the end of May. Two 
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fillies only have won both races, viz., Sir C, Bunbuiy’s 
Eleanor m 1801 and Mr W. P Anson’s Blink Bonny m 1857, 
but; Deception ran second for the Derby m 1839, and 
subsequently won the Oaks. The course lias been run in 
2 m, 43 s by colts and in 2 m. 44 s by fillies 
Ascot Ascot races, which are held on Ascot Heath, on the con- 

races 0 f Windsor Park, close to the kennels of the royal 

buckhounds, were established by the duke of Cumberland, 
uncle of George III , and aie patronized by royalty in state 
oi semi-state. They are mentioned m the first Racing 
Calendar , published m 1727, but the races were for the most 
part plates and other prizes of small importance, though a 
royal plate for hunters appears to have been given in 1785. 
The Gold Cap was first given in 1807, and has been 
regularly competed for ever since, though from 1845 to 
1853 inclusive it went by the designation of the Emperor’s 
Plate, the prize being offered by the emperor of Russia In 
1854, during the Crimean war, the cup was again called the 
Ascot Gold Cup, and was given from the race fund The 
Queen’s Yase was first given m 1838, and the Royal Hunt 
Gup m 1843, while in 1865 a new long-distance race for 
four yeai olds and upwards was established, and named the 
Alexandia Plate, after the Princess of Wales 
Good- Goodwood laces were established by the duke of 
wood Richmond on the downs at the northern edge of Goodwood 
Park in 1802, upon the earl of Egremont discontinuing 
races in his park at Pet worth. The course is situated m 
most lovely scenery, about 5 miles from Chichester, with 
downs and woodlands to the north, and the sea and the 
Isle of Wight to the south. The races take place at the end 
of July, on the close of the London season. The Goodwood 
Gup, the chief prize of the meeting, was first given m 
1812, but from 1815 to 1824 inclusive there was no race 
for it, with the single exception of 1816. Since 1824 it has 
been competed for annually. 

During the latter half of the 18th eentuiy horse-racing 
declined very much m England, and numbers of meetings 
were discontinued, the wars which took place necessarily 
causing the change From the beginning of the 19 th 
century, and especially after the conclusion of the Fiench 
war in 1815, racing rapidly revived, and many new meet- 
ings were either founded or renewed after a period of 
suspension, and new races were from tune to time esfcab- 
Tm MshecL Among others the Two Thousand Guineas at 
Thon- Newmarket for three year old colts and fillies, and the 
sana,&c. Q m thousand Guineas for fillies, were established m 1809 
and 1814 respectively, the Goodwood Stakes m 1823, the 
Chester Cup and Brighton Stakes in 1824, the Liverpool 
Summer Cup m 1828, the Northumberland Plate in 1833, 
the Manchester Cup in 1834, the Ascot Stakes and the 
Cesarewitch and Cambridgeshire Handicaps at Newmarket 
in 1839, the Stewards’ and Chesterfield Cups at Goodwood 
in 1840, the Great Ebor Handicap at York ro 1843, and, 
to omit others, the City and Suburban Handicap at Epsom 
in 1851, and the Lincoln Handicap m 1853. With the 
exception of the Two Thousand and One Thousand Guineas 
run for m the sprmg at Newmarket, which are as it were 
junior Derby and Oaks, or at any rate public trials for 
ftah- those events, all these races are handicaps, which came into 
caps, fashion for the following reasons , — 

In the early days of racing the plates or stakes were 
given for competition by horses of not less than five and 
generally of sit years of age, all carrying the same weights, 
so that if a four year old, a® sometimes happened, entered, 
It took no allowance from its older and more mature 
opponents, but had to compete with them on even terms, 
or at a material disadvantage considering the difference in 
age. We then find that weight for age races were intro- 
duced, a specified difference in weight for each year, where 
all were not of the same age, being conceded by the older 


horses. As time went on, however, it was found that 
when well-known winners entered for a race, other com- 
petitors withdrew, and sport was spoiled A remedy was 
devised m handicapping, that is, m apportioning a table of 
weights to the compeUois, placing the heaviest impost on 
the best public performers, and lighter weights in a descend- 
ing scale upon those of lower calibre, m propoition to 
their known or assumed dements. The object of course 
was in theory to place all, both good and bad, on an equal 
footing, — in othei words, so to burden them that on paper 
they should all be equal and run a dead heat. In practice 
it is often far otherwise, for the real merits of a hoise are 
frequently kept secret, and he is sent to run m public half 
trained, with the view of deceiving the handicapper, who 
then puts on him a lighter weight than he is capable ol 
carrying, and the race and a large stake of money in bets are 
frequently so won. It is unnecessary to say that handicaps 
are thus responsible for much of the malpractice which 
prevails on the turf, and for keeping m training infenor 
horses otherwise valueless. 

No horses of less than three years of age are allowed to 
iuu in handicaps, and at present the lowest weight is 5 sfc 
7 lb, although some years back it was as low as 4 stone, 
a weight carried to victory m the Chester Cup by Red Deer 
m 1844. It would be a step m the right dnection to raise 
the minimum to 7 stone, which would not only tend to the 
improvement of the horses running, but permit abler and 
stronger jockeys than the present feather-weights to ucle 

Two year old racing was established very shortly after 
the great three year old races, and on a similar footing, that 
is to say, the competitors carried the same weights, with the 
exception of a slight allowance for sex, — the July Stakes at 
the Newmarket midsummer meeting having been founded as 
early as 1786. The Woodcote Stakes at Epsom succeeded 
in 1807, the Champagne Stakes at Doncaster m 1823, the 
Criterion Stakes at the Houghton meeting m 1829, the 
Chesterfield Stakes at the Newmarket Julymeetingin 1834 
the New Stakes at Ascot m 1843, the Middle Park Plate 
(or two yeai old Derby, as it is sometimes called) at the 
Newmarket second October meeting m 1866, the Dewhurst 
plate at the Houghton meeting m 1875, and the Rich 
mond Stakes at Goodwood m 1877 

No race is now run over a shorter course than 5 furlongs. 

The number of races in Gieat Britain in the year 1879, States- 
according to the Racing Calendar , was 1626, of which tlGS °f 
fifty-mne only were of 2 miles and upwards, ten of 3 miles jjj^ 111 
and above, and two of 4 miles. The number of homes Britain, 
competing was 844 two year olds, 633 three year olds, 

314 four year olds, and 322 of five years and upwards — 
in all 2113 ; and the value of the stakes run for amounted 
to £380,699 During the same period there were foaled 
955 thoroughbred colts and 900 fillies, while 716 maies 
were barren, 98 slipped their foals, 152 were covered by 
halfbred horses or not covered at all, and 174 either died 
or were sent abroad before foaling — the total number of 
mares on the register being neaily 3000 The horses at 
the stud who sired the above foals amounted in round 
numbers to 350 

The following table will show the value of the principal 
two and three year old races for the last six years 
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Few handicaps ever reach £2000 in value; but to the 
Manchestei Cup of 1880 the sum of £2000 added money 
was advertised, being the largest amount ever given to a 
single race, of couise irrespective of the stakes of the 
individual entries. 

In regard to the sums won by individual horses we may 
instance £18,681 won by Gladiateui as a three year old, 
and £18,025 by Loid Lyon, both of whom won Guineas, 
Derby, and St Leger, £17,850 by Formosa, who divided 
the Two Thousand Guineas, and won the One Thousand, 
Oaks, and St Leger, £11,755 by Achievement, who took 
the One Thousand and St Leger, aftei having won £10,387 
as a two year old, and £12,074 by Wheel of Fortune, 
including the One Thousand and the Oaks, after having 
taken £7665 as a two year old. 

Tram- The tieatment or training of racers is essentially a trade 
in £ of itself, for horses intended to inn foi stakes ate either 
sent, if few m number, to a public training stable, such as 
those at Newmarket and other places, or else, when numeious, 
are prepared for their engagements by a private trainer, the 
treatment m both cases being the same. The usual charge 
per horse m a public stable is from 2 to 2 J guineas a week, 
which includes feeding and grooming. 

Foreign Racing has made conskleiable progress in other countries 
racmg besides Great Britain, notably m France, Germany, and 
Austria-Hungary, whither some of the very best bted 
English horses and mares have fi om time to time been 
expoited to increase the numbers of tlioioughbieds reared 
on the Continent. Thence have been sent to compete m 
England such horses as Jouvence, Baioncmo, Monarqne, 
Dollar, and Flageolet, winners of the Goodwood Cup in 1853, 
1855, 1857, 1864, and 1873 respectively, Gladiateur, 
winner of the Two Thousand Guineas, Derby, and St 
Leger m 1865 , Fills de l’Air, Heme, and Enguerrande, 
winners of the Oaks m 1864, 1872, and 1876 , Mortemer, 
Henry, Boiard, and Yeineuil, winners of the Ascot Cup m 
1871, 1872, 1874, and 1878, Chamant, winner of the 
Two Thousand Guineas in 1877; Sornette and D.utcli 
Skater, winners of the Doncaster Cup m 1870 and 1872 , 
and Bayou d’Or, winner of the St Leger m 1879. From 
Austria-Hungary have come Kisber, winner of the Derby 
m 1876, and the unbeaten filly Kmcsem, winner of the 
Goodwood Cup m 1878. In France especially, enormous 
strides have been made m racing, and, when the superiority 
of its climate over that of England is considered, it is not 
surpiising that French horses have achieved a fair measure 
of success in the leading races of the English turf. 

American horses have sometimes been sent over to com- 
pete m England, but on the whole they have not been veiy 
successful, as they have found the English horses too 
good for them. Their chief successes have been those of 
Prioress in the Cesarewitch in 1857, of Starke in the 
Goodwood Cup of 1861, and of Parole m the Newmarket 
Handicap and the City and Surburban and Metropolitan 
Stakes at Epsom in 1879 

Steeple- Steeple-chasing and hurdle-racing take place during the 
ctasmg winter months, partly m amalgamated meetings of flab and 
hurdle- cross - countr y races, and partly m meetings purely aetoss 
racmg" country and over fences. The chief event is the Liverpool 
Grand National, run at Aintree towards the close of the 
hunting season. It dates from 1830, and, though formerly 
won hy well-bred hunters, now commonly falls to thorough- 
breds cast off from racing stables as too slow foi* the flat, 
as do nearly all the steeple-chases and hurdle-races. Its 
value averages from £1500 to £1700 Theie aie many 
meetings in the provinces and in the London district at 
which steeple-chases and hurdle races are ltm, but the more 
important of them are at Croydon, San down Park near 
Esher, Lincoln, Rugby, Warwick, Bristol, &c. The prizes 
are nearly always won by thoroughbreds. (e. r b ) 
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Hoi^e-Racing vxd Trotting in the United Suns 
^ Hoi "^-lacing was indulged in to a hmiti d intent m Man land and Amen- 
Yngima as earl) as tlie middle of the 17th centuiy, particularly can rac- 
m the latter colony Most of the inhabitants of both weie m tin i mg 
from the Butish Isles or were descended flora parents who had 
immigrated flam them, and they inherited a taste for the spoit 
The animals used foi this purpose, however, w ere not highly prized 
at the time, and the pedtgiee of not even one of them has been pre- 
served A hoise called Bully Rock hy the Bailey Arabian out 
of a mare by the Bjuly Tuik, grand darn by the Lister Turk, 
gieat-gianddam a rojal mare, foaled 1718, is the fiirt recorded 
impoitation of a thoionghbred horae into America He was 
imported into Yngnna m 1730 In 1723 the duke of Bolton hied 
a maie named Bonny Lass by Ins celebrated borae Bay Bolton out 
ot a daughter of the Bailey Arabian She became celebrated m 
England as a biood mare, and was the hist thoroughbred mare, 
according to the records, that was earned to America This is 
supposed to have been in or after 1740, as the HtwhBool shows 
she produced in England after 1739 a filly by Loid Lonsdale’s 
Arabian, and subsequently became familial to the public as tire 
granddam of Zamora The importations increased v eiy rapidly 
from this period, and many valuable shipments were made before 
the war which resulted m a separation of the colonies from the 
mother countiy This acquisition of thoioughbied stock increased 
the number and value of racing prizes, and extended the area 
of operations into the Carohnas in the South, and New Jersey and 
New York in the North The first race run in South Carolina 
was in Februaiy 1734, for £20. It took place over “ the Gieen, ’ 
on Charleston Neck This show’s that the earliei laces m Amenca 
were actually on the turf, as they have always been m England 
The next year a Jockey Club was oi gaumed at Chaileston (1735), 
and a course was prepared, such as those which have since come 
into general use throughout the States, from which the tnif is re- 
mold and the ground is made as nearly lev el as maybe They 
are generally oval in shape, and a mile m length, with posts a fui- 
long apait A race of greater distance than one mile is accom- 
plished by traversing the track the nccessaiy number of times to 
complete the distance pi esenbed by the conditions of the race 

Alter the establishment of the government of the United States 
(1776), the importation of thoioughbred horses fiom England became 
quite common, and selections were made fiom the best stocks in 
the United Kingdom This continued and even moi eased as the 
countiy became developed, down to 1840 The following Deiby 
wiuners, were among those earned into tlie States — Diomed, who 
won the first Derby m 1780 , Saltiam, winner m 1783 , John Bull, 
winner m 1792 , Spread Eagle, wranei in 1795 , Sn Harry, winner 
in 1798 , Archduke, winner m 1799 j and Pnarn, who won m 1830 
The most impoitant ami valuable importations, however, pi owed to 
be Jolly Roger, Fearnought, Medley, Traveller, and Diomed in the 
last centuiy, and Glencoe, Leviathan, Tianby, Lexington, Margrave, 
Yorkshire Buzzard, Albion, and Leamington of the present century. 

The best results have been obtained fiom Diomed ami Glencoe. 

Diomed sired one horse, Sir Archy, who founded a family to which 
nearly all the blood horses of America trace back He was foaled 
in 1805, m Yngmia, and became celebrated as a sue. The supou- 
oiity of his piogeny was so generally conceded, that they were 
gieatly sought after Fiom tins peiiod, too, the number and value 
ot races raci eased , still they were comparatively tew m number, and 
could not compaie in value with those of Gieat Bntara Up to 
1860 the value of racing puzes was quite inadequate to develop 
large breeding establishments, oi to sustain extensive training 
stables. During that year the number of races inn was about 250, 
of the estimated value of $100,000 (£20,000) The institution, 
however, was ra a healthy condition, and gained rapidly m public 
favour, when the civil wax between the Noith and the South broke 
out, winch ragedfor four y eais. Breeding establishments w eie broken 
up during that time, the horses were taken by the armies foi caxaky 
purposes, for which service they weie highly prized, and racing was 
completely paralysed for that penod It took some time to mgam 
its strength , but an era of prosperity set in, about 1870, and it has 
since continued to grow ana extend the area of its operations, until 
it has become the chief sport and amusement of the moie populous 
cities of the States 

In 1874 there were 958 races run of the value of $496,772 ; in 
1875, 866 races, of the value of $490,649, m 1876, 782 races, valued 
at $485,509 , in 1877, 907 laces, valued at $441,652, m 1878, 1058 
races, valued at $461,395, and in 1879, 1221 races weie run, of the 
value of $545,624 In 1877 as many as 1093 horses started, ip 
1878 there were 1382, and last year 1524. This increase m the value 
of racing events, and the consequent demand for horses of this class, 
have stimulated the breeding interests of the country. There are 
only four pi omraeut breeding establishments which breed and sell 
the foah produced as yearlings to the public annually. Theie are, 
however, a large number of private bleeding establishments, some 
of them nearly or quite as extensive as the public studs. The 
number of brood maies m the country is about 2100 , the stallions 
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number ovei 300, and tlie annual numbei of foals is estimated at 
about 1400 There are no official lecouls of the piodnce 
One of the peculiar ft atones ot lacing in Atnenea is that all events 
are officially timed, and the time is lecorded by the cleiks of the 
jockey clubs upon the books of the dub By it the value of differ- 
ent performances by the same oi different horses is geneially esti- 
mated Of course other elements aie consideied, such as the 
weight earned, the age of the horses, the weathei, the condition of 
the tiack, &c If a horse of the same age and weight, and over 
com ses of similar conditions, can run a mile a second quiekei than 
another hoise, he is regarded as faster at the distance than his rival 
The aitihcial tracks of the country make time a leasonably accurate 
test when weighed m connexion with other cucnmstances Each 
club has its official timer, who gives the time taken to the eleik as 
soon as the race is over The following is the fastest tune made at 
all distances m the United States, down to July 1, 1880 — 

Half nule— Two 3 ear olds, 47f s , older hoi ses have no letoid at this distance 
Thiec quarteis of a mile —Two j ear olds, 1 m 15 s , thiee, jem olds, 1 m 15} s , 
torn year olds and upw ai da* 1 m 15 s 

One mile— Two yeai olds, lm 43} s , three yeai olds,lm 41fs , fuui jears 
and npwaids, lm «J9|s 

One mile and a furlong-—' lfuee year olds, 1 m 54 s , fom yeais and upwards, 
lm 55} s 

One mile and a quaiter — Thiee je&i olds, 2m , fom jeaisand upwards, 

2 m S}s 

One mile and a half —Three year olds, 2 m 37 s , font yeai olds and npwaids, 
2m 34} s 

One mile and the furlongs — Tlnee jear olds, 2 in 49} s , fom jears and up- 
wards, 2 m 53 s 

One mile and. tlnee quaiteis —Thiee sear olds, 3 m 5} s , four years and up- 
wards, 3 m 4 s 

Two miles —Thiee yeai olds, 3 m 30} s , four jears and npwaids, 3 m 27} s 
Two miles and a fuz long- —Tlnee yeai olds, 3 m 50 s , foui yeais and npwaids, 

3 m 45} s 

Two miles and a quarter —Thiee yeai olds, 4 m 2 s , fom yeais and npwaids, 
3m 

Two miles and a half —Thiee yeai olds, 4m 31|s , fom yeais and npwaids, 

4 m 27} s 

Two miles and three quaiteis —Four yeai olds and upwards, 4 m 58} s 
Thiee miles —Three year olds, 5 m 28 s , fom years and upwards, 5 m 26} s 
Four miles — Thiee yeaL olds, 7 m 31} s foui years and upwards, 7 m 15} s 

(a H> 

Ameri- Trotting. — The development of speed in the trottmg-horse 

can trot- thi ough systematic bleeding and training is one of the gieat 
ting industries of the United States of America and the Dominion of 
Canada and m no other portion of the world is it pursued to any 
gi eat extent, except m Russia Tins interest, which has attained vast 
proportions, is entnely the giowth of a centuiy, dating back to ther 
importation to Philadelphia from England, in 1788, of the thorough- 
bred horse Messenger This was a giey stallion, by Mambnno, 
1st dam by Turf, 2d dam by Kegulus, 3d dam by Starling, 4th 
dam by Fox, 5th dam Gipsey, by Bay Bolton, 6th dam by 
duke of Newcastle’s Turk, 7th dam by Byerly Turk, 8th dam by 
TafFoIet Baib, 9th dam by Place’s White Turk. He was eight 
years old when imported to the United States He was at the stud 
for twenty yeais, in the vicinity of Philadelphia and Hew York, 
serving a numbei of thoroughly ea mares, hut a far greater number of 
cold-blooded mares, and in the progeny of the latter the trotting in- 
stinct was almost invariably developed, while his thoroughbred sons, 
who became soatteied over the country, weiealso noted loi transmit- 
ting the trotting instinct That Messenger was the fountain-head of 
American trotting is shown by the fact that almost every trotter of 
merit in that country, whose pedigree is reasonably well established, 
traces to him in one or more lines, and the more Messenger strains 
there are m a pedigree the greater is its esteemed value It was 
years after the death of Messenger, however, befoie these facts be- 
came apparent ; tne taste of the country m racing matters was con- 
fined to miming contests, and systematic trotting breeding is of 
much later growth The first public trotting Taee of which there 
is any account m the United States was in 1818, when the grey 

§ elding Boston Blue was matched to trot a mile in 3 minutes, a feat 
.eemed impossible, but he won, though the time of his performance 
has not been preserved. Prom about that date, interest in this 
gait began to increase ; breeders of trotters, m a small way, sprang 
up, and horses were trained for hotting contests The problem of 
breeding trotters has been necessaiily found to be a much more 
complex one than that of breeding the thoroughbred, as m the latter 
case pure blood lines of long recognized value could be relied upon, 
while in the former the best results were constantly being obtained 
from most unexpected sources. At the present day, the leading 
families are the Hambletonian, of which the modern head was 
Rysdyk’s Hambletonian, a bay horse foaled in 1849, got by Abdallah 
(traced to imp Messenger on the side of both sire and dam) out 
of the Charles Kent mare, by imp. (% e., imported) Bellfounder, with 
two crosses to imp. Messenger on her dam’s side ; the Mambrmos, 
whose modern head was Mambrino Chief, foaled 1844, by Mambnno 
Paymaster, a grandson of imp Messenger , the Bashaws, founded 
by Young Bashaw, foaled 1822, by Grand Bashaw, an Arabian horse, 
dam Pearl, hy First Gonsul, the Clays, springing from Henry Clay, 
a giandson of Young Bashaw through Andrew Jackson, and pro- 
perly a branch of the Bashaw Family, but arbitrary usage, of which 
there is much in American trotting lineage, makes them distinct ; 


the Stars, springing from Stockholm’s Amtncan Stai, by Duioe, 
son of imp Dionud, the Moigans, whose founder was Justin Moi- 
gan, foaled 1/93, by a hoise called Tiuc Buton, oi Beautiful Bay, 
wbo was pi obably thoroughbred , the Black Hawks, a blanch of 
the Moigan family, the Blue Bulls, descended fiom Doyle’s Blue 
Bull, foaled 1855, a paeei, sued by a pacei of the same name, dam 
by Blacknose, son of Medoc , the Canadians, whose best represen- 
tatives weie St Lawience and pacing Pilot, horses of unknown pedi- 
gree , the Gold Dusts, anothei branch of the Moigan family , and 
the Royal Geoiges, springing from Tippoo, a hoise who was pio- 
bably by Ogden’s Messenger, son of imp Me&sengei Theie aie 
many subordinate branches of these leading families not named 
here, and m some cases trotteis of gieat speed have been pioduced 
which do not trace to any of the somces mentioned It follows 
that the bieedei has an extensive field before him, and the questions 
of m-hieeduig or out-ciossmg, of the value of thoioughbied mosses, 
pacing ciosses, &c , have to be consideied, and are abundantly dis- 
cussed There aie many large and successful establishments for 
breeding trotters at the piesent day All of them aie extensive m 
aeieage, while on several a hundred or moie biood mares are kept, 
besides a numbei of stallions As a rule, the stallions do seivice 
outside the farms of their ownei, but m some cases they aie re- 
served strictly for home use Yeiy large puces aie frequently paid 
for youngsteis, solely on the stiength of then bleeding In 1876 
$13,000 was paid foi two two yeai old fillies, and $41,200 foi a lot 
of thnteen, nearly all young J Stemway, a thiee yeai old colt, was sold 
in 1879 to go to California, for $13,000, and m 1878 $21,000 was 
paid for the fom yeai old filly Maud S , after she had trotted a 
mile m public m2 m 174 s Much laigei sums have been paid, 
however, for matured tiotteis, such as $40 000 foi the stallion 
Smuggler, $38,000 for Pocahontas, $85,000 foi Dextoi, $36,000 for 
Bams, and long prices foi many others , StJulien, the tiottei with 
the fastest lecoid at the close of 1879, was held at $50,000, while 
Rysdyk’s Hambletonian, Messenger, Puroc, and Yolunteei weie 
valued, in then prime, at $100,000 each 
Since the eaily days of American tiottmg, the advance has been 
rapid and the changes marked After the performance of Boston 
Blue, mentioned above, moie attention was paid to the gait, but 
for a long time the races weie geneially under saddle, and at long 
distances, 3 miles being rather the favourite The best of the old 
tune trotters were Edwin Forrest, who trotted a mile m 2 m 3H s 
m 1834, Dutchman, whose 3 miles undei saddle, m 7 m 32£ s , is still 
the best on record , Ripton , Lady Suffolk, who trotted a mile m 
2 m 26Js m 1843, and headed the list of performed, Mac, Tacony, 
&c Since 1850, however, the taste of the people has settled upon the 
style of race called “mile heats, best tlnee out of five, m harness,” 
as the favourite, and nine out of ten contests are of this character 
By “ m harness ” is meant that the horse draws a sulky, a light 
two-wheeled vehicle in which the duver sits close to the hoise, with 
his legs on each side of his flanks These sulkies often weigh less 
than 40 lb The driver is leqxmed to weigh, with the blanket on 
which he sits, 150 lb, while for saddle races the regulation weight 
is 145 lb, or 10 st 5 lb Each heat of a mile is a sepaiate race , 20 
minutes is allowed between heats , and the hoise that fiist places 
thiee heats to his credit wins the race Theie are vanous penalties 
imposed upon a hoise that breaks into a lun m a tiottmg lace, 
The dnvei is leqtmed to pull him to a tiot as quickly as 
possible , if the hoise gams by miming, the judges set lnm back 
at tlie finish twice the distance he has gained, m their estima- 
tion, by running, and for repeated “bleaks” they can declare 
him distanced The fiist -class tracks are of oval shape, with long 
stretches and easy curves, measuring 1 mile at 3 feet distance from 
the “ pole/ 1 as the inner railing of the track is called The time m 
which the leading horse trots each heat is accurately kept, placed 
on a blackboard m front of the judges’ stand for the information of 
the public, and also placed m the book of the cornse The- fastest 
time that any trottei has is thus entered as his “ lecord 5} This is one 
of the distinctive features of trotting m America The purses that 
are given hy the association owning tiacks are generally divided into 
classes, such as for horses that have never beaten 3 minutes, that have 
never beaten 2 m 40 s. , 2 m 20 s. , &c Hence it is an obj eet, as a iule, 
for the record of a trotter to be kept as slow as possible, that he may 
be eligible to compete m slow classes, and as the purses aie divided 
into three or four monies, and the second money is usually half as 
large as the first, drivers frequently “pull ” a supeuor animal, and 
content themselves with an inferior poition of the puisefortlie sake 
of avoiding a record, which attaches only to the wmnei of a heat, 
and from this cause springs a great deal of dishonest racing It is m 
tlie power of the judges, when they think that a horse is not being 
driven to win, to substitute another driver, and this is often done 
Prior to 1866 purses for trotters were small ; match races were 
more in vogue, and the trotting turf was m bad odour. In that 
year an association was formed at Buffalo, H Y , which undertook 
to remedy the evil, and inaugurated its efforts by offering the then 
unprecedented sum of $10,500 for a tiottmg meeting of foui da t ys ; 
duration The experiment was successful ; other cities followed the 
example of Buffalo, larger and larger purses were given, and at Bui* 
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falo m 1872 the pmes amounted to $70,000 Twice at this point 
$20, 000 has been given foi a single iace, a sum neaily equal to an 
average Derby winning Other cities are also m the habit of giving 
Luge puises, and the amount offeied m the United States and 
Canada, dining a single year, has leached nearly $1,500,000 In- 
dividual ti otters, m the course of a long turf careei, earn enoimous 
amounts The most remarkable instance of this was the mare 
Goldsmith Maid, by Alexander’s Abdallah (a son of Bjsdyk’s 
Hamble toman), out of an Abdallah mare She began tiottmg in 
1866, and left the tint m 1878, when twenty-one yeais old, and her 
winnings amounted to over $200,000 

In 1869 the organization now known as the National Trotting 
Association was foimed, and it embiaces m its membeiship all the 
pimeipal Hacks of the continent All members of this association 
lespect the penalties imposed by any other member, and exclusion 
horn the privileges of one is exclusion fiom the pnvileges of all 
This has had agieat tendency to leform abuses on the tiottmg turf, 
enabling seveie penalties to be inflicted foi mfi actions of the 
rules, a veiy elaborate code of winch has been published by the 
National Tiottmg Association, and is levised trienmally 

In trotting races, it will be noted, the time test is supreme, differ- 
ing from limning races, m which time is of comparatively little con- 
sequence The animal which has the fastest recoid for I mile m 
harness is, until deposed, the king or queen of the trotting tuif 
Lady Suffolk, with her lecord of 2 m 26 1 s , m 1843, held this 
honoui until 1853, when Tacony trotted m 2 m 25J s under saddle , 
Floia Temple wiested it fiom him m 1856 by trotting m 2 m 24 J s m 
harness This lattei maie, m 1859, Hotted a mile m 2 m 19§ s , a 
feat which the best horsemen thought would never be repeated, but 
smee that time forty-two trotters have beaten 2 m 20 s Dexter’s 
record was 2 m 174 s irL 1867, and Goldsmith Maid’s m 1871 was 
2 m 17 s, which she i educed, by successive efforts, to 2 m 16 J s , 
2 m 16 s , 2 m 15 s, 2m 14f s , and finally, m 1874, to 2m 14s 
In 1878 Rarus trotted a mile m 2 m 13| s , and m Octobei 1S79 
the bay gelding St Julien, by Volunteer, son of Ry&dyk’s Ham- 
bletoman, dam by Hemy Clay, trotted a mile in California m 2 m 
12| s There is a gieat diversity of opinion among the best informed 
hoi semen as to the limit of trotting speed, but none fix it slower 
than 2 m 10s , while the more sanguine believe that a mile will yet 
be made by a tiottei m 2 minutes The pacing gait, in winch the 
fiont and hind legs on the same side are moved m the same direction 
simultaneously, is admitted to be fastei than the trotting, m which 
the near foie leg and the off hind leg move together, but as pacing 
is not fashionable, and small pluses are given foi contests between 
pacers, a great deal of skill has been expended, of late years , m con- 
vening paceis to tiotteis This is done by means of toe-weights 
on the foi w aid feet, which are knobs of brass oi iron sciewed into 
the hoof oi fastened to the shoe, by means of which a competent 
tramei can not only change a pacing into a trotting horse, but can 
coirect any eirors of gait in a natural trottei With mveteiate 
pacers very heavy weights have to be used, but these can giadually 
be lessened as the hoi sc becomes accustomed to the trot So effec- 
tive aie these weights found thattheie are very few fast tiotteis 
upon whom. they aie not used to some extent, unless the same 
object is effected by wearing a very heavy forward shoe. 

The market for American, trotters is by no means confined to those 
intending to use them for ti aek purposes While thei e are probably 
ten thousand m training, at least an equal number are used by 
gentlemen for road pm poses, and there is gieat rivalry among 
millionaiies with a taste for dnvmg to secure the best stable, and 
especially the fastest double team In September 1877 Mr W H 
Vandeibilt drove his team, composed of Small Hopes and Lady Mac, 
a full mile ovei Fleetwood Park track, near New York city, m 2 m. 
23 h , which is 3J seconds faster than the best record for a mile by a 
double team, the 2 m 23 s performance not being a technical recoid. 

As an indication of the lapid advance that has been made in the 
general speed of the American trottei, a table recently published m 
the United States, giving the names of all hoises that had trotted 


1 mile in. harness m 2 m 25 s , or bettei, up to the close of 187 r q 
includes 317 performers, and all these, except 25, were living 
when the table was published This shows that a 2 m 25 & rt.eonl 
was a very unusual oceiu rence only a horse generation since, while 
now an animal who cannot show- that rate of speed is not considered 
a piomising competitor m turf contests 

£\eiy ytar a book ib published containing sumnianes of all the 
tiottmg and pacing evuits of the preceding \eai The recoid for 
1875 showed 3304 events, amount of puises and stakes, $1 418,971 , 
foi 1876, 34S4 races, $1,078,449, for 1877, 2802, $951,137, foi 
1878, 2737, $817,629 , and for 1879, 2246 races, amount ol puises 
and stakes, $750, U00 

"VYe give, m conclusion, a table of the fastest Lotting and pacing 
lecords, at all distances, ages, and ways of going, complete up to 
July 1880:— 

Tiottmg mlfatnesi 

One mile— St Julten Oakland I\uk, Cal Oct 25, 1S79, 2 m 12} s , in a Hurt heat 
One mile (second heat)— Rams, Hartfoid Conn , August 2 J, 187b, 2 m 13} s 
One mile (thud heat) — Rams, Buffalo, N Y , August a 1S7S 2 m * 

One mile (fourth heat)— Lula, Rochester, K Y August 14, 1$73, 2 m 17 s 
One mile (fifth heat)— Smuggler, Cleveland O Jul> 27, 1S76, 2 m 17^ ■? 

Onemile (sixthheat) -Goldsmith Maid, Hartfoid Conn, Aug- 31,187*1 2m 
One mile— Smuggler, Haitfoul, Conn , August 31, lS7t», 2 m 15 s s , the fastest 
heat by a stallion 

Half-mile, by a jearling— Memento, Lexington, ICv , Octobei ID, I 877 , 1 rn 30} 
One mile, h> a two 'leai old — So-So, Lexmg < 11 , Iv> , Octobei 12, ls77, 2 m j! s 
O ne rails, three jear old — Jewett, Lexington, kv , Ucr 15, lb79, 2 in 2rt s 
One mile, foui jear old — Trinket, Louisville, kv , Jul) 10 1S79, 2 m 19]J\ 

One mile, five jear old — Santa. Chtis, Saeiamcnto, C il , Sept 11, 1879, 2 m lb ■* 
One mile, over half-mile traeh— Rarus, Toledo O , JuU 20, 1S78, 2 m 10 s 
One mile, fastest two eonsecutiv e heats— Rarus, Hartfoid, Conn , August 23, 187 b, 
2 m 13k s , 2 m 13£ s 

One mile, fastest thiee consecutive heats — Earns, IXaitfoid, Conn, August 23, 
IS78, 2 m 15 s , 2 m 13f s , 2 m 13’ s 

One mile, fastest four consecutive heats— Glostei, Rochester, NY, August 14 
1874, 2 m IS s , 2 m 17| s , 2 m 17 s , 2 m 19 s , , and Goldsmith Maul, 
Hartford, Conn , August 31, 1876, 2 m 16£ s., 2 rn 17J s 2m 18i,2m 
19| s The aggi egate times of these tvv 0 pei foi in met 3 ai e equal 
T\v 0 miles— Flora Temple, Eclipse Course, L I August 36, 1879, 4 m 50}- s 
Three miles— Huntress, Prospect Pirk Biooklvn, N Y , Sept 23, 1S72, 7 m 21^ 
lour miles— Trustee Lmon Comse, L T June 13, 1849, 11 m 6 s 
Pive miles— Lady Mack, San Francisco, Cal April 2, 1874 13 m 
Ten miles — Controllei Sau Fiancisco, Cal , Novemhei 2", 1878, 27 m 2S£ s 
Fifteen miles— Gu da, San Francisco Cal , August 6, 1874, 47 m 20 s 
Tvv enty miles— Capt M‘Govvnn Boston Masi> , 1S65, 5S m 25 s 
Fiftj miles— Ariel, Alban), N Y , 1846 3 h 55 m 40J- ^ 

One bundled miles— Conqueioi, Long Island, Novemhei 12, 1853, 8 h 55 m 53 s 
Trotting to Waggon 

One mile — Hopeful, Chicago, 111 , Octohei 12, 1878, 2 m 18} s , m a fiisfc heat 
One mile (second he it) — Hopeful, Chicago, 111 , Octobei 12 1878 , 2 m 17 s 
One mile (third heat) — Hopeful, Chicago, 111 , Octobei 13, 1S7S, 2 m 17 s 
One mile, diavung 2000 lb— Mountain Maid, Long Island, 1865, 3 m 24 f s 
Two miles— Gen Butler, Long Island, 1SG3, fust heat, 4 m 5G} s , Dexfcei, Long 
Island, October 27, 1865, second heat, 4 m 56£ s 
Tlnee miles— Kemble, Jackson, June 1, 1853, 8 m 3s 
Foui miles — Longfellow, California, December 31, I860, 10 m 34} s 
Five miles— Little Mack, Tasluon Com se, L I , October 29, 1SG3, 13 m 43} 5 
Twenty miles— Controllei, San Fiancisco, Cal , Apnl 20, 1878, 58 m 57s 
Fift) miles — Spangle, October 15, 1855, 3 h 49 m 4 s 

Tj ottmg, Double Teams 

One mile— Gen Cobb and Lulu May San Fiancisco, Cal , 1877, 2 m 26k s , in a 
thud heat 

One mile, with running mate— Ethan Allen and mate, Fashion Course, L I , June 
21, 1867, 2 m 15 s , in a fiist heat. 

One handled miles — Master Burke and Robin, 10 h 17 m 22 s 

Tiottmg undei Saddle 

One mile — Great Eastern, Fleetwood Park, N Y , September 22, 1877, 2 m 15| s 
Two miles— Dexter, Long Island, 1865, S m 0} s 
Three miles— Dutchman Beacon Paik, N J , August 1, 1839, 7 m 32k a 
Foui miles— Dutchman, 1836, 10 m 31 s 

iVu ing 

Onemile, in hai ness— Sleep) Tom, Chicago, 111 , July 25, 1879, 2m 12J s 
One mile, undei saddle— Billy Bojce, Buffalo, N Y , August 1, 1SGS, 2 m 14} s 
One mile, to waggon — Pocahontas, June 21, 1815 2 m 17} s 
Two iriles, undei saddle— Row ei) Boy, Long Island, 1839, 5 m 4} s 
Two miles, in hai ness— Hero Maj 17, 1853, 4 m s 
Three miles, under saddle— Oneida Chief, Beacon Paik, N J , 1843, 7 m 44 s 
Three miles, m harness — Hany White, San Fiancisco, Cal, Augusts, 1874, 7 m 
57is (WTO) 


HOESE-GHESTNUT, JSscidus, L. (Germ., Bosska- 
stame ; Er, marronmer d' Inde), a genus of trees or 
shrubs indigenous to North Ameiica and mountainous 
regions in Mexico, New Granada, Persia, North India, 
and the Malayan peninsula, of the natural order Sapm- 
daeece and suborder Sapmdem , having exstipulate, opposite, 
digitate, 5- to 9~lobed leaves, an irregular campanulate or 
tubular 5-lobed calyx, 4 to 5 petals, 5 to 8 stamens, one 
style, a 3-cell ed ovary, with 6 ovules, of which 3 or more 
abort, exalbuminous seeds, and a smooth or echinate 
coriaceous capsule The Common Horse chestnut, M Ihp- 
pocastanum , L,, has been stated to be a native of Thibet, 


and to have been brought thence to England in 1550; it 
is now, however, thought to be indigenous in the moun- 
tains of northern Greece, where it occurs wild at 3000 
to 4000 feet above sea-level (Gard. Citron 1880, i. 488) 
Matthiolus, who attributes the origin of the name of 
the tree to the use of the nuts by the inhabitants of 
Constantinople for the relief of short-windedness and 
cough in horses, 1 remarks that no ancient writer appears 

1 Ovem gum extant omnia, {e Comment lib 1 cap erm p 184, 
Fiankfort, 1598, foi ; cf Gerard, Tlerdall, 1448 2d ed., 1638. For 
other denvations see Notes and Queries, 3d ser,, x 452, 523, and 
Oread Chron , 1878, ii, 53. 
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to have made mention of the horse-chestnut Ciusius 
(Pay to /urn planfarum hist } lib i. p. 8, 1601) describes it 
as a vegetable curiosity, of which m 158S he had left in 
Vienna a living specimen, but of which he had not yet 
seen either the dowers or recent fruit. The dry fruit, he 
says, had frequently been bioughb from Constantinople 
into Europe. The tree gtows rapidly, it flourishes best 
in a sandy, somewhat moist loam, and attains a height of 
50 to 60 or more feet, assuming a pyramidal outline Its 
houghs are strong and spreading. The buds, conspicuous 
for their size, are protected by a coat of a glutinous sub- 
stance, which is impervious to water , in spiing this melts, 
and the bud-scales are then cast off The leaves are com- 
posed of 7 obovate-cuneate radiating leaflets (see vol iv. 
p 112, % 115) , when young they are downy and droop- 
ing From the early date of its leafing year by year, a 
horse-chestnut in the Tuileries is known as the u Manonmer 
du 20 Mars n The flowers of the horse-chestnut, which 
are white dashed with red and yellow, appear m May, 
and sometimes, but quite exceptionally, again in autumn 
( Gard Chi on, 1868, p 1116), they are very numerous 
on each rachis, and form a thyrse. Comparatively few of 
them afford mature fruit. The fruit is ripe m or shortly 
before the first week in October, when it falls to the 
ground, and the three-valved thorny capsule divides, dis- 
closing the brown and at first beautifully glossy seeds or 
nuts, having a resemblance to sweet chestnuts, aud com- 
monly three or else two in number. For propagation of 
the tree, the nuts may be sown either when fresh, or, if 
preserved in sand cr earth, in spring, Drying by ex- 
posure to the air for a month has been found to prevent 
their germination The cotyledons do not use to the 
surface of the soil Books are wont to remove the nuts 
from the tree just before they fall, and to disperse them in 
various directions (R. Ellison, Berwickshire Naturalist, 
quoted in J of Forestry, Apr. 1SSQ, pp. 877, 878). 

The hark of the horse-chestnut contains a greenish oil, resin, a 
yellow body, a tannin, 0 2C H 24 0 12 , existing likewise in the seeds 
and various parts of the tiee, and decomposable into phloroglucm 
and mciglyozaho acid, C ? II e O S; also cesculeim hydiaie, and the 
crystalline fluorescent compound cesculm, of the formula C 21 H 24 G 13 
(Roclileder and Schwarz), with which occuis a smnlaT substance 
fraxm, the pavnn of Stokes «?, f Ohem 8oc n xi 17, 1859 , xn 
126, I860), who suggests that its presence may peihaps account for 
the discrepancies m the analyses of fe&eulin given by different 
authors Fiom the seeds have been obtained starch (about 14 per 
cent ), gum, mucilage, a non-diymg oil, phosphoric acid, salts of 
calcium, saponin , by boiling which with dilute hydrochlouc oi 
sulphuric acid cescufoc cmd is obtained, quercitrin, pi esent also m 
the fully developed leaves, cestigemn, O 12 H 20 O 2 , and cesculetm, 
C a H e 0 4 , which is procurable also, but m small quantity only, from 
the bark, Eochlederhas described as constituent principles of the 
cotyledons aphrodmdn, a bitter glucoside, ai gyrcescm , 

0 4T H 42 0 I5j cssGimo acid, C 24 1i 4( ,0 22 , and guenesciirm t C 41 H 46 0 3S , 
found also in the leaves. To prepare pure starch from the seeds, 
Jlandln (Gomyt fiend , xxm 691, 1848 ; xxviii 13S, 1849) 
lecommends kneading them, when peeled and bruised, m an aque- 
ous solution of to °f their weight of sodium carbonate. E 
Staffel (Ann d Chem % Phctrm , lxxvi , 1850, p 379) after dry- 
ing found, in spnng and autumn respectively, 10 9 and 3 38 per 
cent of ash m the wood, 8 68 and 6 57 in the bark, and 7 68 and 
7 52 m the leaves of the horse-chestnut The ash of the unripe 
fruit contains 58 77, that of the npe kernel 61 74, and that of 
the green shell 75*91 per cent of potash (B Wolff) 

The wood of the horse-chestnut is soft, and serves only 
for the making of water-pipes, for turner^ work and com- 
mon carpentry, as a source of charcoal for gunpowder, and 
as fuel. Newly cut it weighs 60 lb, and dry 35 ft per 
cubic foot approximately. The bark has been employed for 
dyeing yellow and for tanning, and was formerly in popular 
repute as a febrifuge and tonic The powder of the dried 
irate was at one time prescribed as a sternutatory in the 
Edinburgh Pharmacopoeia, It is stated to form with 
alum-water a size or cement highly offensive to vermin, 
and with two parts of wheaten flour the material for a 


strong bookbinder's paste. Infusion of horse-chestnuts is 
found to expel worms from soil, and soon to kill them if 
they are left m it ( The Garden, xm. 198, 1878) The 
nuts furthermore have been applied to the manufacture of 
an oil for burning, cosmetic preparations, and starch (v 
sup ), and m Switzerland, France, and Ireland, when rasped 
or ground, to tlie bleaching of flax, hemp, silk, and wool 
In Geneva horse-chestnuts are largely consumed by graz- 
ing stock, a single sheep leceivmg 2 ft crushed morning 
and evening. Given to cows in moderate quantity, they 
have been found to enhance both the yield and flavour of 
milk Deer readily eat them, and, after a pielimmary 
steeping in lime-water, pigs also. For poultry they should 
be used boiled, and mixed with other nomishment The 
fallen leaves aie lelished by sheep and deer, and affoid a 
good litter for flocks and herds. 

One variety of the horse-chestnut has variegated leaves, 
and another double flowers Darwin has observed that 
JE. Pcma , L , the Red Buckeye of North America, exhibits 
a special tendency, under unfavourable conditions, to be 
double-blossomed (Amm and PI, u, 168). The seeds of 
this species are used to stupefy fish. The Searlefc-floweied 
Hoise-chestnut, BE. ? ahicunda , is a handsome tree, less m 
height, and having a roundel head than the common form. 
Another species, possessing floweis with the lower petals 
white with a red tinge, and the upper yellow and red with a 
white border, and friut unarmed, is AE mdica Among the 
North American species are the Foetid or Ohio Buckeye, 
JE glabra, Willd., and JE flctva, Ait , the Sweet Buckeye. 
AE cahformca , Nutt., when full-grown and in flower, is a 
beautiful tree, but its leaves often fall before midsummer. 

See Loudon, Aiboretmi, i. 147, 462 j Gaul Ghron , 1843, pp 
7, 787,1878,1 768, 828, and n 53; Technologist , 1865, p 8, 
Asa Giay, Man of Bat , p 117, 5th ed , 1872, Brewer and Watson, 
Geol Surv Calif , “Bot”i 106, Arboriculture, vol n p 319, 
and, for the chemistry, Roohleder and Schwarz, Ann d Chem u 
Phann , Ixxxvn , 1853, p 186, and Ixxxvm 356 , C Zwenger, lb , 
xc ,1854, p 63, and Roclileder, Wien Alcad JSitzungsder , xl ,1860, 
xlv , 1862, xlvui , 1863, liv -1 yn , 1866-68 (F, H. B.) 

HORSE-MACKEREL is the name applied to a genus 
of fishes ( Caranx ) found m abundance m almost all tem- 
perate and especially m tropical seas. The designation 
" cavalh,” given to them by the early Portuguese navi- 
gat oi s, and often met with in the accounts of the adven- 
tures of the buccaneers, is still in frequent use among 
the sailors of all nations Some ninety different kinds are 
known,- — the majonty being wholesome food, and some of 
the species attaining a length of 3 feet and more. The fish 
to which the name hoise-mackerel is applied m Great 
Britain is Oaranx traehurus, distinguished by having the 
lateral line in its whole length armed with large but narrow 
bony plates. Horse-mackerel are found singly on the coast 
all the year round, but sometimes they congregate in shoals 
of many thousands. Although well-flavoured, they are 
much more frequently used for bait than for food. This 
species has a most extraordinary range, being found almost 
everywhere within the temperate and tropical zones of the 
northern and southern hemispheres 

HORSEMANSHIP See Horse, p 195. 

HORSENS, a seaport town of Denmark, in tlio province 
of Aarhuus and amt of Skanderborg, is situated at the 
head oi the Horsensdiord on the east coast of Jutland, and 
on the railway from Fridencia to Langaa, 25 miles south- 
west of Aarhuus. It is a well-built town, and contains a 
Latin school and two marketplaces In the neighbour- 
hood there is a large prison The town possesses a large 
foundry, machine shops, shipbuilding yards, lime works, 
and manufactures of cloth and of woodwares , it has also 
a good harbour It is the birthplace of the navigator 
Vitus Bering or Behring, the discoverer of Behring Straits. 
The population in 1870 was 10,501. 
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HORSE-POWER is the name given to the unit in 
terms of winch engineers measuie the power of steam- 
engmes, water-wheels, and other pinne movers It is 
defined to be the rate at which an engine works when it 
does 33,000 foot-pounds of work per minute, a foot-pound 
being the amount of work necessary to laise a pound weight 
a foot high We must go back to the early history of the 
steam-engine to discover the leason why tins number was 
adopted The first steam-engines were employed to duve 
mills, pumps, and other machinery which bad previously 
been driven by horses ; and it seemed natural to express 
their working-power m terms of the number of horses 
whose work they weie got to accomplish This led to 
experiments being made m order to get an estimate of the 
average workmg-pow T er of a horse Several such estimates 
have been given, all differing considerably from each other, 
but the one adopted whereby to express horse-power is that 
obtained by Boulton and Watt from observations on the 
stiong dray horses employed at the London breweries work- 
ing eight hours a day They found that a horse was able 
to go at the rate of 2 J miles per hour and at the same time 
raise a weight of 150 3b by means of a rope led over a 
pulley. This is easily seen to be equivalent to 33,000 Rb 
raised one foot per minute, and hence the number given 
above Iu connexion with this subject it is necessary to dis- 
tinguish clearlybetween “horse-power indicated” and “horse- 
power nominal” as applied to steam-engines The horse- 
power indicated l* got from an examination of the indicator 
diagram (see Diagrams, vol \u p 152) The area of the 
closed curve traced on the diagram, or “card” as it is 
technically called, gives the work done by the steam on the 
piston during each complete stioke. Tins divided by the 
difference between the extreme abscissae gives the average 
pressure (p) on the piston If we multiply this by the 
area of the piston (A) and by the length of stioke (#), w 7 e 
get the number of foot-pounds of work done during each 
stroke, and this multiplied by the number (n) of strokes per 
imnute and divided by 33,000 gives the indicated horse- 
power Thus — 


Indicated H P, 


pAnx 
~33,OQO ' 


Nominal horse-power is a purely conventional term 
adopted by makers of steam-engines, and has no fixed 
relation to indicated horse-power. The method of calculat- 
ing it dates from the time of Boulton and Watt In their 
engines they supposed the average pressure on the piston 
to be 7 3b on the square inch, and the velocity of the piston 
in feet per minute to be 128 times the cube root of the 
length of stroke m feet. Computing from these supposed 
data, we get the nominal horse-power. Thus — 


Nominal H P 


7 x A x I2S x 4G 
33,000 


The British Admiralty rule for nominal home-power 
differs from this m using the actual velocity of the piston 
instead of the above supposed velocity. These rules only 
apply to low-pressure engines ; for high-pressure engines 
it is usual, after Bourne, to assume 21 S) as the average 
pressuie on the piston, the othei data remaining as before. 
See Rankme's Steam-Engine . 

HORSE-RACING. See Horse, p. 199. 

HORSERADISH (Ger,, Meerrettig , Fr., raifort — raane 
forte , cran ch Bretagne ; Swed., Eeppar-roi ; Russ., chven), 
CocMearm Armor ctcia, L., a perennial plant of the natural 
order Grndferw and tribe Alysnnece ' having radical leaves 
on long stalks, ovate oi oval-oblong, 4 to 6 inches broad, 
about a foot in length, subconaceous, erenate or serrate, 
and coarsely veined, stem-leaves short-stalked or sessile, 
elongate, and tapering to their attachment, the lower ones 
often deeply toothed , flowers, which appear in May and 


June, f-mch in width, m fiat-topped panicles, with stpaK 
purplish, and petals white, and fruit a small silicula, which 
m the climate of England seldom beam seed The lieme- 
radish is indigenous to eastern Europe Into western 
Europe and Great Britain, where it is to be met with on 
waste ground, it was probably introduced fiom Russia (Do 
Candolle, Geogr Botaa , n G54, 1855). It was wild m 
various parts of England m Gerald’s time The loot, the 
ai itio) acne ?achv of pharmacy, is \ to 2 niche* or moie m 
diameter, and commonly a foot, sometimes 3 feet m length, 
the uppei part is enlarged into a ci own, which is annulated 
with the scars of fallen leaves, and from the numerous 
irregular lateral branches are produced vertical stolons, and 
also adventitious buds, which latter render tbe plant veiy 
difficult of extirpation From the loot of Aconite (q ? , vul 

I p 98), which has occasionally been mistaken foi it, horse- 
radish root diffeis in being more or less cylindrical fiom a 
little below the mown, and in its pale yellowish (or brownish) 
white hue externally, acrid and penetiatmg odour when 
sciaped or bruised, and pungent and either sweetish or 
bitter taste (see Bentley, Fhann Jonrn , 1st sei , xv, 44J, 
1856). The fresh root yields on distillation with water 
about *05 per cent, of a volatile oil identical with that of 
black mustard, resulting from the mutual leaelion of smigiin 
(potassium myronate) and myrosm in the presence of the 
w T ater, After drying, the root has been found to afford 

II 15 per cent, of ash. Horseradish root is an ingredient 
in the spirit us arnioracim composites of the British Phaima- 
copceia. It possesses stomachic, diaphoretic, and diuretic 
properties, and lienee is administered m atonic dyspepsia, 
chronic rheumatism, and dropsies As a masticatory, or 
m the form of syrup or infusion, it is used for hoarseness 
Gerard speaks of it as anthelmintic and emetic Externally 
applied it acts as a rubefacient , and tliejuice with vinegar 
is a popular remedy for freckles In common with other 
species of CocMeana , the hoiseradish was formerly m high 
repute as an antiscorbutic The root was^ as w ell as the 
leaves, taken with food by the Germans m the Middle 
Ages, whence the old French name foi it, moutaide cits 
Allemands > and Coles, waiting in 165?, mentions its use 
with meat in England, where it is now chiefly employed 
as a condiment with beef. For the successful cultiva- 
tion of the horseradish, a light and friable damp soil is 
the most suitable , this having been trenched 3 feet deep 
in autumn, and the surface turned down with a liberal 
supply of faim-yard manure, a second dressing of decom- 
posed manure should m the ensuing spring be dug in 2 feet 
deep, and pieces of the root 6 inches m length may then be 
planted a foot apart m narrow trenches During summer 
the ground requires to be kept free of weeds, and the 
application of liquid manure twice or thrice m sufficient 
quantity to reach the lowest roots is an advantage. "When 
dug the root may be long preserved in good condition by 
placing it m sand. The horseradish tree is the Moi inga 
pterygospenna of Gartner 

See Gerard, Herball , p 240, ed Johnson, 1636, Syme, Sonohfs 
PJng Bot , i 183, pi cxxix , 1863; Flotist , 1875, p 191, Plmttl 
World, 1879, p 149; Eluckiger and Hanbiuy, Phctrmmg} a- 
phia, p. 71, 2d ed , 1879 , Bentley and Tnmen, Med . PI , i. 21, 
1880. 

HORSETAIL, Eqaisetum , the sole genus of the natural 
order Equisetacece , consists of a group of vascular crypto- 
gamous plants remarkable for its resemblance m general 
appearance to the phanerogamic genera Qamarina and 
Ephedra. The stem is jointed, consisting of numerous 
easily separable tubular sheaths toothed at the apex, and is 
generally furnished with whorls of similar but more slender 
branches The fructification is borne at the apex of the 
stem m the form of a dense oval, oblong, or cylindrical 
spike, consisting of a number of shortly-stalked peltate 
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scales, each of which has attached to its under surface a 
circle of spore cases These open by a longitudinal slit on 
their inner side The spores differ from those of ferns m 
their outer coat being split up into four club-shaped 
hygroscopic threads or elaters, which are curled when moist, 
but become straightened when dry The apparent roots 
consist of undetground stems, any portion of which 
broken off is capable of producing a new plant , hence the 
difficulty of eradicating them when once established. 
Theie are 25 known species of the hoisetail, and the 
genus is universally distributed 

The Com Horsetail, E arveme z L , one of the commonest 
species, is a troublesome weed m clayey cornfields The 
fructification appears m March and April, terminating m 
short unbranched stems It is said to produce diarrhoea m 
such cattle as eat it The Bog Horsetail, E \ palustre , is 
said to possess similar properties. It grows m marches, 
ditches, pools, and drams m meadows, and sometimes 
obstructs the flow of water with its dense matted roots. 
The fructification in this species is cyhnch ical, and in that 
of E limosim, L , which grows m similar situations, it is 
ovate in outline. The largest British species, E maximum , 
L , grows m wet sandy declivities by railway embankments 
or streams, &c., and is remaikable foi its beauty, due to 
the abundance of its elegant branches and the alternately 
gieen and white appearance of the stem. In this species 
the fructification is conical or lanceolate, and is found in 
the month of April, on short stout unbranched stems, 
which have large loose sheaths. Horses appear to be fond 
of this species, and m Sweden it is stored for use as winter 
fodder, E. hyemale , L , commonly known as the Hutch 
rush, is much more abundant in Holland than in Britain , 
it is used for polishing purposes, and also m medicine by 
homoeopathic practitioners E mriegafum , Sch., grows 
on wet sandy ground, and serves by means of its fibrous 
roots to bind the sand together. The horsetails are 
remarkable for the large quantity of silica they contain, 
which often amounts to half the weight of the ash 
yielded by burning them, and the roots contain a quantity 
of starch. 

HORSHAM, a parliamentary borough and market-town 
of Sussex, England, is pleasantly situated m the midst of a 
fertile country near the source of the Arun aud on the Mid- 
Sussex Railway, 37|- miles south of London It consists 
chiefly of two streets crossing each other at right angles, 
and a picturesque causeway leading to the church, adorned 
with rows of trees Within recent years the town has under- 
gone great improvements, and it now possesses well-paved 
streets aud some handsome buildings. In the vicinity 
there are several fine mansions. Works were erected m 
1865 for supplying the town with water from a well in 
the neighbourhood. The principal buildings are the parish 
church, often repaired, and in 1865 enfcensively restored, a 
very ancient structure in the Early English style, with the 
remains of Norman work, having a lofty tower surmounted 
by a spire, and containing several fine monuments and 
tombs, and two brasses * the grammar school, founded m 
154D and rebuilt in 1840, recommended to be used as a 
middle class school by the Endowed Schools Commission • 
the corn exchange, erected in 1766 in the Italian style, 
with a room for assemblies and public meetings; the 
Roman Catholic chapel of St John in the Early English 
style, erected in 1866 at the cost of the duchess of Norfolk, 
A school board was formed in 1873, which, besides having 
the management of most of the schools previously existing, 
has erected new buildings in the east end of the town, at 
a cost of above £4000. There are a number of small 
chanties, and almshouses were founded in 1842 by the Rev. 
Jarvis Kenrick. The town possesses a tannery, a foundry, 
a carriage factory, and several flour-mills, The area of the 
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parish and parliamentary borough is 10,741 acres, and the 
population m 1871 was 7831 

There is a tradition which denves the name of Hoi sham fiom 
Hoisa the brother of Hengist, who is said to have been slam in 
the vicinity, others derive it from Tim sham, the horses’ meadow , 
but the most pxobable denvation is Hmst-Ham oi the Ham 
(village) m the Hurst (finest) The town is a boiough by piescnp- 
tion, and returned two membeis to parliament fiom the 23d yeai of 
the leign of Edward I to the 2d of William IV , when it was 
depnved of one of its membeis It has nevei been incorporated, 
and it is now governed by a local board 

HORSLEY John (c 1685-1732), a distinguished anti- 
quary of the last century, the date and place of whose birth 
as well as his parentage are uncertain The late Rev. 
John Hodgson, the historian of Northumberland, m a short 
memoir of him published m 1831, countenances the belief 
that he was born in 1685, at Pmkie, m the parish of Inveresk 
and county of Midlothian This statement he reconciles 
with Horsley’s subsequent history, by supposing that his 
father was a Northumberland Nonconformist, who had 
migrated to Scotland during the reign of Charles II or 
James II., but returned to England soon after the Revolution 
of 1688 On the other hand, Mr J. H Hmde, m “ Notes ” 
on the life of Horsley, printed m the Archceologia JEhana 
for Eebiuary 1865, leans to the opinion that he was a native 
of Newcastle-on-Tyne, and the son of Charles Hoisley, a 
member of the Tailors’ Company of that town, an opinion 
to which colour is given by some expressions of Horsley's 
own in the Bntanma Romania. 

Horsley undoubtedly received his early education at 
the grammar school of Newcastle, and completed it at 
the university of Edinburgh, where he was admitted to 
the degree of master of arts on the 29th of April 1701. 
For years afterwards nothing seems to be known of him, 
though some of them must have been given to the study of 
theology m connexion with the body of dissenters to which 
he belonged. There is some evidence tending to show 
that Horsley l< was settled in Morpeth as a Presbyterian 
minister as early as 1709.” Mr Hodgson, however, 
thinks that up to 1721, at which time he was lesidmg 
at Widdnngton, “ he had not received ordination, bub 
preached as a licentiate,” Even if he was ordained then 
His stay at the latter place was probably prolonged beyond 
that date, for he communicated to the Philosophical 
Transactions notes on the lamfall there m the years 1722 
and 1723 Mr Hmde also shows that during these years, 
in addition to Ms other duties, whatever their nature, “ he 
certainly followed a secular employment as agent to the Yoik 
Buildings Company, who had contracted to purchase and 
were then in possession of the Widdnngton estates.” Soon 
after settling at Morpeth, Horsley began to supplement his 
professional income, probably slender, by opening a private 
school The enterprise was successful Respect for his 
character and abilities attracted pupils irrespective of 
religious connexion, one of them becoming afterwards Dean 
of Westminster. He likewise found time to give courses 
of lectures on mechanics and hydrostatics m Morpeth, 
Alnwick, and Newcastle , and it was doubtless in recog- 
nition of his scientific tastes and attainments that he was 
elected on the 23d April 1730 a Fellow of the Royal Society 

It is, however, m connexion with his archseological 
researches that John Horsley is now so well and so 
honourably known, though strangely enough no place 
appears to have been hitherto found for his name m such 
works as the present. Among those who have investigated 
the traces left by the Romans of their presence in Britain he 
stands, and must ever stand, as in many respects the fore- 
most. His great work, Britannia Romana , or the Roman 
Antiquities of Britain (London, 1732), one of the scarcest 
and most valuable of its class, contains the result of an 
amount of patient labour in this extensive field that m the 
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case of a man m his position is truly marvellous. Nor was 
the acuteness of his intellectual powers less remarkable , 
for so accurately were his researches conducted and so 
solid was the judgment he brought to bear upon them that 
a century and a half of subsequent inquiry has invalidated 
only a few of the conclusions he came to 

Horsley died suddenly, of apoplexy, on the 12th of Jan- 
uary 1732, his constitution having been in all likelihood pre- 
maturely worn out by the toil he had undergone in the 
composition of the Britannia Romania , then on the eve of 
publication. The following extract from the burial register 
of the parish of Morpeth gives the date of his interment 
“173J, Jan 15, Mr John Horsley,” hut the site of his 
grave is unknown. Besides the Britannia Romana , Horsley 
published two sermons and a hand-book to his lectures on 
mechanics, <fec He also projected a history of Northum- 
berland and Durham, collections for which were found 
among his papers. By his wife, a daughter of the Rev 
William Hamilton, D.D , minister of Cramond, afterwards 
professor of divinity m the university of Edinburgh, he had 
one son and two daughters. 

HORSLEY, Samuel (1733-1806), a learned Anglican 
prelate, was born m London m 1733. Entering Trinity 
College, Cambridge, he became LL B. in 1758 without 
graduating in arts, and in the following year succeeded 
his father m the living of Newington Butts in Surrey. 
Horsley was elected a Fellow of the Royal Society m 1767 , 
but, m consequence of a difference with the president, he 
withdrew from it m 1784 He had been secretary since 
1773. In 1768 he attended the eldest son of the earl of 
Aylesford to Oxford as private tutor , and, after receiving 
through the earl and Bishop Lowth various minor prefer- 
ments, which by dispensations he combined with his first 
living, he was installed m 1781 as archdeacon of St Albans 
In 1774 the university of Oxford conferred on him the 
degree of LL.D. Whilst archdeacon, Horsley entered upon 
his famous controversy with the Bocmian, Dr Priestley, 
who denied that the early Christians held the doctrine 
of the Trinity. In this controversy, conducted on both 
sides m the fiercest polemical spirit, Horsley showed the 
superior learning and ability. His aim was to lessen the 
influence which the prestige of Priestley's name gave to 
ins views, by provmg from his writings the latter’s incom- 
petence through ignorance to form an authoritative judg- 
ment on the disputed points. For the energy displayed in 
the contest Horsley was rewarded by Lord Chancellor 
Thurlow with a prebendal stall at Gloucester ; and in 1788 
the same patron procured his promotion to the episcopal 
see of St David’s. As a bishop, Horsley was energetic 
both m his diocese and m parliament. The efficient support 
which he afforded the Government m the latter place was 
acknowledged by his successive translations to Rochester 
in 1793, and to St Asaph in 1802. With the bishopric 
of Rochester he held the deanery of Westminster. He 
died at Brighton on October 4, 1806. 

Besides the contioversial Tracts , which appealed in 1783-84-86, 
and were republished in 1789 and 1812, Horsley’s more import- 
ant works are — Apollomi Pergcci Inclmatiomwi Libn duo, 1770, 
Remarks on the Observations . . for determining the acceleration 
of the Pendulum m Lat 70° 51', 1774, Isaaci Newtoni Opera quce 
extant Omnia, with a commentary, 5 vols 4to, 1779-84 , On the 
Properties of the Greek and Latin Languages , 1796; Disquisitions 
on Isaiah xvm , 1796, Hosea, translated from the Hebrew , with 
Holes, 1801 ; Momentary Treatises on ... Mathematics , 1801 , 
Buchdis Elementorum Libn , pnores XII , 1802; Euchdis Datorum 
Liber, 1803, Virgil's Two Reasons of Homy, &c , 1805, and papers 
in the Philosophical Transactions fiom 1767 to 1776 Since his 
death have appeared — Sermons, 1810-12 , Speeches m Parliament, 
1813; Book of Psalms, translated with Notes, 1815; Biblical Criti- 
cism, 1820, Collected Theological Works, 6 vols 8vo, 1845 See 
Nichols Literary Anecdotes, vol nr. 

HORSLEY, William (1774-1858), an English musician 
of considerable reputation, was born November 15, 1774, 
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and became in 1790 the pupil of Theodore Smith, an in- 
different musician of the time, who, howe\er taught him 
sufficient to obtain the position of organist at Ely Chapel, 
Holborn This post he resigned in 1798, to become 
organist at the Asylum for Female Orphans, as assistant 
to Dr Callcott, with whom he had long been on terms of 
personal and artistic intimacy, and whose eldest daughter 
he man led In 1802 he became his friend’s successor 
upon the latter’s resignation Besides holding this appoint- 
ment he became m 1812 organist of Belgrave Chapel, 
Halkm Street, and m 1837 of the Charter House He died 
June 12, 1858 Horsley’s compositions are numerous, 
and include amongst other instrumental pieces three 
symphonies for full orchestra. Infinitely more important 
aie his glees, of which he published five books, besides con- 
tiibntmg many detached glees and pait songs to various 
collections. Mr Barrett, in his lecture on “ English glee 
and madrigal writers,” calls Horsley “ one of the princes 
amongst glee writers,” and attubutes to him “a fine and 
powerful dramatic aim and an elegant taste.” Horsley s 
compositions are moreover distinguished by a remarkable 
purity of style, which sometimes veiges on pedantry. 
His glees, “ By Celia’s arbour,” “O nightingale,” “Now 
the stoim begins to lower,” and others, are amongst the 
finest specimens of this peculiarly English class of com- 
positions Horsley’s son (Charles Edward), horn m 1822, 
enjoyed a certain reputation as a musician. He studied 
m Germany under Hauptmann and Mendelssohn, and on 
his return to England composed several oratorios and 
other pieces, none of which had permanent success. In 
1868 he emigrated to Australia. He died March 2, 1876, 
at New York 

HORTEN (Kabljohahsw^ex), a seaport town of 
Norway, m the amt of Jarlsbeig-Laurvig, is beautifully 
situated on the west bank of the Ghustiama fjord, 
opposite Moss, and 32 miles south of Christiania. It is 
defended by strong fortifications, is the headquarters of the 
Norwegian fleet, and possesses an arsenal and shipbuilding 
yards, as well as a real school, a national school of the 
higher grade, an observatory, a nautical museum, and 
an infirmary. It also carries on a considerable shipping 
trade The population, which in 1836 did not exceed 200, 
was 5457 m 1875. 

HORTENSE (1783-1837), queen of Holland, is famili- 
arly known as La Heine Hortense Her proper name was 
Eugdnie Hortense de Beauharnais, and she was the only 
daughter of Alexandre de Beauharnais and Josephine Tascher 
de la Pagerie. She was bom on the 10th ot April 1783. 
When four years old she accompanied her mother to Marti- 
nique, and letnrned with her three years later to be subjected 
to all the dangers of the Revolution For a time she was 
sent with her brother to England, hut soon returned The 
marriage of her mother to Napoleon Bonaparte naturally 
altered her prospects altogether, and, as she grew to woman’s 
estate, several marriages of more or less importance were 
proposed for her. It suited the first consul, however, that 
she should marry his brother Louis, and despite her tears 
and entreaties the marriage was concluded. In one of his 
moments of brutal frankness Napoleon confessed that his 
brother as a husband was “insupportable,” though he 
characteristically proceeded to charge Hortense with having 
been the cause of his own misfortunes in not agreeing with 
her husband. Louis it appears was sincerely anxious to 
please his young wife. But his health was bad and his 
temper gloomy, while Hortense was exceptionally lively 
and fond of gaiety. The natural consequence was an 
infinity of scandal, some of it of a very grave character. 
The recent publication of Madame de Remusat’s memoirs 
has, however, gone far to exonerate Hortense. The writer, 
equally outspoken and well Informed, gives instances of 

m — 2j 
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the most fantastic and disgusting exeicise of conjugal 
tyranny on Louis's part, and denies that his wife in any 
way misconducted herself, the malignant jealousy of the 
Bonapaite sisters being credited with the accusation. 
Withm seven years of her marriage Hortense had three 
children, whose nomenclature, unless carefully studied, is 
somewhat puzzling The eldest, Napoleon-Loms-Charles, 
was born m 1802 and died m 1807. The next, Napoleon- 
Loins, was born m 1804 and died in 1831. The thud, 
Chailes-Louis-Napoleon, was born m 1807, and lived to be 
the late emperor Napoleon III. "When Napoleon distributed 
crowns to his relations Hortense was very anxious that her 
husband should receive that of Italy. Holland, however, 
fell to his share, and the ill-matched pair retired thither. 
The death of her eldest son made Holland intolerable to 
Hortense, and before long she returned to Paris and estab- 
lished herself in the Rue Cemtti Nor did she from that 
time forward ever live m any regular fashion with her 
husband, whose foieed abdication of his crown soon 
followed. In Pans she was more popular thau respected, 
and her leisure time was filled up with many quasi-] iter ary 
and artistic employments It was theie that she signalized 
herself by composing among other aiis the famous melody 
of Pat taut pour la Syne. The ineffable silliness of the 
woids of this song is not due to her, but to a certain M 
de Laborde, and it is only fair to say that it took Trench- 
men twenty years to find out that the air was ugly, and 
that it was possibly stolen. Hortense continued even after 
her mother’s divorce to exercise a certain influence over 
her stepfather. At the first Restoration she was confirmed 
m her title and possessions as Duchesse de Saint-Leu But 
she ardently welcomed the returning emperor, and thence- 
forward Prance was hardly a residence for her, while her 
private life was disturbed by constant and indecent bicker- 
ings with her husband about the custody of her children. 
She bought a house at Arenenberg on the Lake of Gonstance 
and another at Augsburg, for the sake of educating her 
sons, and from time to time she undertook various journeys 
in the hope of furthering their interests. The Revolution 
of July gave her some chance of returning to France, but 
immediately afterwards grave misfortunes overtook her. 
Her sons took part m the Italian risings, and the elder 
died of measles. Scarcely had she recovered from this 
when the Strasburg attempt was made against her advice. 
She lived long enough to see the future emperor return 
from America, and died at Arenenberg on the 3d October 
1837* Generally speaking, Hortense appears to have been 
an amiable woman, whose life was spoilt by the tyrannical 
egotism of her stepfather. She seems, however, to have 
been unduly given to intrigue; and she herself admitted that 
she might have lived on better terms with her husband, 
upon whom she was forced almost as much as he was forced 
on her, 

HORTENSIUS, Quintus, was one of the first and most 
famous orators at the Roman bar in the latter days of the 
republic,, when the orators art was particularly flourishing 
and was diligently cultivated. His father had been governor 
of Sicily, and had left behind him a good name for justice 
and uprightness. He was himself born m 114 bc,, and 
he lived to the year 50 b.c., so that his life and career ran 
parallel to that of Cicero, whose senior he was by only eight 
years. He had the best possible introductions into public 
life, and at the age of nineteen he made his first speech at 
the bar, and shortly afterwards successfully conducted the 
defence of a petty king of Bithyma, *one of Rome's many 
dependants in the East From that time his reputation as 
an, eloquent advocate was decisively established. As the 
son-in-law of Oatulus he was attached to the aristocratical 
party of which Sulla was the head, and among his clients 
he numbered several of its most eminent members. During 
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Sulla’s ascendency the Courts of law were under the control 
of the senate, the judges being themselves senators. To 
this circumstance perhaps as well as to his own merits 
Horfcensius may have been indebted for much of his success 
Many of his clients were the governors of provinces which 
they were accused of having plundered, and such men were 
generally sme to find themselves bi ought before a somewhat 
lenient or even friendly tribunal, one, too, which was 
shamefully accessible to corruption Hortensius himself, 
according to Cicero, was not ashamed to avail himself of 
this disgraceful weakness, and a good deal of the plunder 
which his clients had got from the provincials went into 
the pockets of the judges. Ciceio made this statement m 
open court, and we are thus duven to assume that it must 
have had some foundation 

Hortensius, like other eminent Roman citizens, passed 
through the regular succession of public offices, rising from 
the quasstorship m 81 to the consulship m 69 bo In 
the year before his consulship he came into collision with 
the now rapidly rising eloquence of Cicero m the memorable 
case of Yeries, and from that time his supremacy at the 
bar was shaken. In fact his younger aval stepped into his 
position. Cicero’s success against a man who was backed 
tip by all the influence of Sulla’s party was a splendid 
tirnmph, and it must have been a heavy blow to Hortensius 
Shortly afterwards he was again pitted against Ciceio, and 
again failed. In 67 a proposal was made to supersede 
Lucullus in his command in the East against Mithradates m 
favour of Pompeius. This was suppoi ted by Cicero, and was 
successfully carried in face of the opposition of Hortensius. 
From the year 63 b c , the famous year of Cicero’s con- 
sulship and of the Catiline conspiracy, we find the two 
great rivals often associated together as counsel m the same 
case. The fact was that Ciceio was now himself diawn 
towards the aristocratical party, — the party of Hortensius. 
Consequently, m the many cases which had more or less of 
a political complexion as arising out of the disordei and 
turbulence incident to party quarrels, it was natural that 
the two men should have the same sympathies and be 
engaged on the same side. So it happened, fox example, m 
the case of Licinms Murena, whom Cicero defended along 
with Hortensius against a charge of bribery m canvassing 
for the consulship. And so strongly declared was his 
sympathy with Milo against Cicero’s bitter enemy Clodras 
that he was nearly murdered by some of Clodms’s gang. 
After Pompems’s return from the East in 61 b.o , and the 
political revolution which for a time united him with Oassar, 
Hortensius withdrew from public life and devoted himself 
exclusively to his profession. For nine moie years he was 
in continual employment as an advocate, and won a number 
of verdicts. In 50 b c., the last year of his life, he defended 
successfully one Appius Claudius against Dolabella, Cicero’s 
son-in-law, who prosecuted the man on a serious charge of 
bribery. 

None of Horfcensius’s speeches have come down to us, 
and it "was, it seems, only on special occasions that he wrote 
them. Almost all our knowledge of him is derived from 
Cicero. He was undoubtedly a highly-gifted and accom- 
plished man, and though of course he owed his veiy early 
success to his great connexions, yet he was perfectly well 
able to stand on his own conspicuous merits. His eloquence 
perhaps was not quite of the highest order , — it was not 
for the most part what Cicero called “gravis,” weighty, 
dignified, impressive ; there was, it may be presumed, an 
absence of those appeals to great moral principles which 
give such grandeur to the best speeches ©f Cicero and 
D emosthenes, and of our own Burke. His oratory, according 
to his great rival, was of the Asiatic style, by which appears 
to be meant a florid rhetoric, better to hear khan to read. 
He bad the gift of a marvellously tenacious memory, and 
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could retain every single point in lus opponent’s argument 
His action was highly artificial, and even his manner of 
folding his toga was noted by eminent tragic actors of the 
day, and is left on record by Macrobius He had, too, a 
fine musical voice, which he could skilfully command 
Cicero sometimes speaks of Hortensius very favourably, 
and even almost affectionately, though it would appear from 
some passages in hLS letters that he never quite trusted 
him He could not have thought him a high-principled man, 
as he openly charged him with bribery, and as he actually 
mentions a case in which he claimed property under a will 
which he knew to be a forgery ( De Officiis, m 18) 
Hortensius, m fact, seems to have been a lax, easygoing, 
clever man, with very little noble ambition and veiy little 
real moral worth " An amiable Epicurean 57 is a phrase 
which clescnbes him not unfairly. The anecdotes we have 
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H ORTICULTURE embraces both the art and the 
science of the cultivation of garden plants, whether 
for utilitarian or for decorative purposes. The subject 
naturally divides itself into two sections, “which we here 
propose to treat separately, commencing with the science, 
and passing on to the practice of the cultivation of flowers, 
fruits, and vegetables as applicable to the home garden 

Part I — Principles or Science of Horticulture. 

Horticulture, apart from the mechanical details connected 
with the maintenance of a gaiden and its appurtenances, 
may be considered as the application of the principles of 
vegetable physiology to the cultivation of plants The 
lessons derived from the abstract principles enunciated by 
the physiologist, the chemist, and the physicist require, 
howevei, to be modified to suit the special circumstances of 
plants under cultivation The necessity for this modifica- 
tion arises from the fact that such plants are subjected to 
conditions more or less unnatural to them, and that they 
are grown for special purposes which are at variance, in 
degree at any rate, with their natural requirements 

The life of the plant makes itself manifest in the pro- 
cesses of growth, development, and reproduction. By 
growth is here meant mere increase m bulk, and by 
development the series of gradual modifications by winch 
a plant originally simple in its structure and conforma- 
tion becomes eventually complicated, and endowed with 
distinct parts or organs The reproduction of the higher 
plants takes place either asexually by the formation of 
buds or organs answering thereto, or sexually by the pro- 
duction of an embryo plant within the seed The con- 
ditions requisite for the growth, development, and reproduc- 
tion of plants are, in general terms, exposure, at the proper 
time, to suitable amounts of light, heat, and moisture, and a 
due supply of appropriate food. The various amounts of 
these needed in different cases have to be adjusted by the 
gardener, according to the nature of the plant, its “ habit ” 
or general mode of growth m its native country, and the in- 
fluence to which it is there subjected, as also m accordance 
with the purposes for which it is to be cultivated, &c. It is 
but rarely that direct information on all these points can be 
obtained ; but inference from previous experience, especially 
with regard to allied vegetable forms, will go far to supply 
such deficiencies. Moreover, it must be remembered that 
the conditions most favourable to plants are not always 
those to which they are subjected in nature, for, owing 
to the competition of other vegetable forms m the struggle 
for existence, liability to injury from insects, and other 
adverse circumstances, plants may actually be excluded 
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about him all point to a man of luxurious tastes and a great 
capacity for enjoyment The vast wealth he had accumu- 
lated during forty-four years of successful practice he spent 
after the fashion of rich Roman nobles, m splendid villas, 
in parks, m fish ponds, and costly entertainments. He 
left his heir an unusually" w ell-stocked cellar of wme, and 
his park at Laurentum abounded m every variety of 
game. He was also a great buyer of pictures and works 
of art With true consistency he opposed Pompetus and 
Crassus when they proposed their sumptuary law. He is 
said to have spoken wittily on the occasion , he was at any 
rate successful. 

There is a good account of Hoitensms m Dunlop’s llonun i Lihta - 
tars (n 2*22), and in Smiths Dtdiona i y oj G)al and Human Bio - 
gtqphy his life and career aie tiaced as thoiouguly as the materials 
at our disposal allow, * (W J B.) 
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from the localities best suited for their development. The 
gardener therefore may, by modifying, improve upon the 
conditions under which a plant naturally exists. Thus 
it frequently happens that in our gardens flowers have a 
beauty and a fragrance, and fruits a size and savour denied 
to them in their native haunts. It behoves the judicious 
gardener, then, not to be slavish m his attempts to imitate 
natural conditions, and to bear m mind that such attempts 
must sometimes necessauly be failures The most successful 
gardening is that which turns to the best account the 
plastic organization of the plant, and enables it to develop 
and multiply as perfectly as possible Experience, coupled 
wnfch observation and reflexion, as welL as the more in- 
direct teachings of tradition, are therefore of primary" im- 
poitance to the practical gardenei. 

We propose here to notice briefly the several parts of 
a flowering plant, and to point out the rationale of the 
cultural procedures connected with them 

The Root — The root, though not precluded from access of 
air, is not directly dependent for its growth on the agency 
of light. The efficiency of drainage, digging, hoeing, and 
like operations is accounted for by the manner in which 
they promote aeration of the soil, raise its temperatuie, and 
remove its stagnant or superfluous moisture. Owing to 
their growth m length at, or rather m the immediate 
vicinity of, their tips, roots are enabled to traverse long 
distances by surmounting some obstacles, penetrating others, 
and insinuating themselves into narrow crevices As they 
have no pow r er of absoibmg solid materials, their food must 
be of a liquid or gaseous character. It is taken up from 
the interstices between the particles of soil exclusively 
by the finest subdivisions of the fibrils, and in many 
cases by the extiemely delicate thread-like cells which 
project from them, and which are known as root-hairs. 
The number and density of these latter are in direct pro- 
portion to the abundance and suitability of the food of 
the plant. The importance of the root-fibres, or “feed- 
ing roots/ 7 justifies the care which is taken by every 
good gardener to secure their fullest development, and 
to prevent as far as possible any injury to them in 
digging, pottmg, and transplanting, such operations being 
therefore least prejudicial at seasons when the plant is in 
a state of comparative rest 

Root-Pruning and Lifting — In apparent disregard of the 
general rule just enunciated is the practice of root-pruning 
fruit trees, when, from the formation of wood being more 
active than that of fruit, they hear badly* The contrariety 
is more apparent than real, as the operation consists in the 
removal of the coarser roots, a process which results in the 
development of a leash of fine feeding roots. Moreover, 
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there is a geuerally recognized quasi-anfcagomsm between the 
vegetative and reproductive processes, so that, other things 
being equal, anything that checks the one helps forward 
the other 

Wataing — So far as practical gardening is concerned, 
feeding by the roots after they have been placed m suitable 
soil is confined principally to the administration of water 
and, under certain circumstances, of liquid manure , and 
no operations demand more judicious management. The 
amount of water required, and the times when it should 
be applied, vary greatly according to the kind of plant 
and the object for which it is grown, the season, the 
supply of heat and light, and numerous other conditions, 
the influence of which is to be learnt by experience 
only. The same may be said with respect to the appli- 
cation of manures. The watering of pot-plants requires 
especial care. Water should as a rule be used at a 
temperature nob lower than that of the surrounding 
atmosphere, and preferably after exposure for some time to 
the air. 

Bottom-Heat . — The u optimum” temperature, or that 
best suited to promote the general activity of roots, and, 
indeed, of all vegetable organs, necessarily varies very much 
with the nature of the plant, and the circumstances m which 
it is placed, and is ascertained by practical experience 
Artificial heat applied to the roots, called by gardeners 
“bottom-heat,” is supplied by fermenting materials, dung, 
tan, flues, or liot-water pipes. In some cases solar heat is 
as it were entrapped by placing beneath the roots substances 
such as bricks, the heat previously absorbad by which is 
slowly radiated. In winter the temperature of the soil, 
out of doors, beyond a certain depth is usually higher 
than that of the atmosphere, so that the roots are m a 
warmer and more uniform medium than are the upper 
parts of the plant. Often the escape of heat from the soil 
is prevented by “ mulching, ” i.e , by depositing on it a thick 
layer of litter, straw, dead leaves, and the like. 

The Stem and its subdivisions or branches lengthen, not 
only near the tip, but also lower down, by intercalary 
growth. They upraise to the light and air the leaves 
and flowers, and serve as channels for the passage to 
them of fluids from the roots, and they act as reservoirs for 
nutritive substances Their functions in annual plants 
cease after the ripening of the seed, whilst m plants of 
longer duration layer after layer of strong woody tissue 
is formed, which enables them to bear the strains which 
the weight of foliage and the exposure to wind, <fcc, 
entail. The gardener aims usually at producing stout, 
robust, short-jointed steins, instead of long lanky growths 
defective in woody tissue, To secure these conditions free 
exposure to light and air is requisite, but in the case of 
coppice woods, or where long straight spars are needed by 
the forester, plants are allowed to grow thickly so as to 
ensure development m an upward rather than in a lateral 
direction. This and like matters will, however, be more 
fitly considered in dealing hereafter with the buds and 
their treatment. 

Leaves — The work of the leaves may briefly be stated 
to consist in the processes of nutrition and of respiration. 
Nutrition by the leaves includes the inhalation of air, and 
the combination, under the influence of light and in the 
presence of chlorophyll, of carbon from the carbonic acid 
gas m the air with hydrogen from the watery vapour it 
contains, oxygen being exhaled. There is also a process 
of true respiration, in which atmospheric oxygen unites 
with a portion of the carbon in the plant, and is evolved 
as carbonic acid gas. 

Syringing, dec. — In certain circumstances water is ab- 
sorbed by the surface of leaves, especially when the supply 
of moisture at the root is defective, and when by too long 
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exposure to drought the watery constituents of the plant 
have evaporated A certain amount of evapoiation of 
superfluous watery fluid or vapour is a necessary accom- 
paniment of nutrition, but this may easily become exces- 
sive, especially where the plant cannot readily recoup ztself 
In these circumstances such operations as “synnging” 
and “damping down” are of special value. Evapoiatmg 
basins or tanks in houses for orchid and other plants are 
beneficial for like reasons. Following Boussmgault and 
Henslow, by whom the ab&oiption of water by leaves 
has been proved, we may sum up the advantages of 
syringing as follows — it washes off dust and insects from 
the leaves, and by moistening the cuticle promotes res- 
piration and the absorption of water; it checks loss by 
transpiration, and so enables terminal shoots and young 
leaves to receive a sufficiency of sap from the stem, it 
keeps the air cool by evaporation , and lastly, as moisture 
is actually imbibed by the green parts of plants, it helps to 
compensate for any loss fiom within, and thus supplements 
root absorption 

In accordance with the facts just cited it is found that 
the preservation of cut flowers is promoted by inserting 
some of their leaves as well as their stalks m water. By 
cutting an herbaceous stem under water, so that the severed 
end is never exposed to the air, withering can to a large 
extent be prevented, and a bouquet may be kept fresh 
for a long time either by immersing the whole m water, 
or by simply covering the vase of water m which it is 
placed with a bell-glass. In the case of “ cuttings ” exces- 
sive tianspiration is obviated by means of bell-glasses and 
by shading, and sometimes by burying a portion of the 
cutting with a leaf attached. 

Carnivw'ous Plants . — Before leaving the subject of 
nutrition by leaves, reference may be made to the so-called 
carnivorous plants, e g,, Diosei a , Substances, particularly 
such as contain nitrogen, as insects or fragments of meat, 
when brought into contact with the surface of the leaves, 
or with certain glands on the leaves, become dissolved by 
the agency of a digestive ferment secreted therein, are 
then absorbed and serve as nutriment. See Insectivokous 
Plants 

Respiration . , already alluded to, is not directly connected 
with exposure to light, since it goes on by night as freely 
as by day It is a piocess requisite for the health of the 
plant, and contributes to maintain its heat, to perfect its 
structure, to eliminate some of its secretions, and to destroy 
effete or impure matters. Chlorophyll, according to Prmgs- 
heim, acts as a regulator of the respiration of plants by 
absorbing some of the luminous rays, and thereby favour- 
ing the function of assimilation. 

As a result of the processes carried on m the leaves 
under the influence of light, many of the secretions, as 
starch, sugar, oils, and colouring and odoriferous matters 
are formed. These either at once subserve the nutrition 
of the plant or are stored m its tissues, as in the case of 
tubers and many seeds. Usually before it can be rendered 
available as nourishment the stored matter has to undergo 
a change from a more or less insoluble to a soluble form. 
The changes which they undergo within the plant require 
very careful study, and indeed constitute a department of 
physiology still very greatly in need of elucidation. 
Pringsheim’s recent researches on the action of light on 
chlorophyll, prosecuted with the aid of a small lens and 
observed under the microscope, bid fair, if confirmed, 
materially to change the views of chemists as to the pro- 
cesses which go on in leaves as a consequence of exposure 
to light; but, although they may change or even reverse 
our notions as to the mode of action of chlorophyll, they 
will nob detract from its importance. 

Buds . — The recognition of the various forms of buds, 
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and their modes of disposition m different plants, on width 
see Botany, vol. iv. pp 95-99, 118, 119, is a matter 
of the first consequence m the operations of pruning and 
training Flower-buds may be produced on the old wood, 
i e , the shoots of the past year’s growth, or on a shoot of the 
present year. The pear and rhododendron develop flower- 
buds for the next season speedily after blossoming, and these 
may be stimulated into premature growth. The peculiar 
short stunted branches or “ spurs ” which bear the flower- 
buds of the pear, apple, and their allies, and of the laburnum, 
deserve special attention In the rose, m which the flower- 
buds are developed at the ends of the young shoot of the 
year, we have an example of a plant destitute of flower- 
buds during the winter. 

Propagation by Buds — The detached leaf-buds ( gemma 
or bidbils) of some plants are capable under favourable con- 
ditions of forming new plants The edges of the leaves of 
Bryophyllum calycinum (see vol, iv. p 98, fig 67) and of 
Cardamme pratensis , and the axils of the leaves of Liliwn 
bulbiferum (iv 99, fig. 71), produce buds of this character. 
It is a matter of familiar observation that the ends of the 
shoots of bi ambles take root when bent down to the 
ground In rare instances buds form on the roots, and 
may be used for purposes of propagation, as m the 
Japan quince Of the tendency m buds to assume an 
independent existence gaideners avail themselves in the 
operations of striking “ cuttings,” and making layers and 
“ pipings,” as also m budding and grafting In taking a slip 
or cutting the gardener removes from the parent plant one 
or more buds or “ eyes,” in the case of the vine one only, 
attached or not to a short shoot, and places them m a 
moist and sufficiently warm situation, where, as previously 
mentioned, undue evaporation from the surface of the leaf 
or leaves is prevented For some cuttings pots filled 
with light soil, with the protection of the propagating 
house and of bell-glasses, are requisite; but for many, 
such as willows, no such precautions are necessary, and the 
thrusting of the end of a shoot into moist ground suffices to 
ensure its growth. In the case of the more delicate plants, 
the formation of roots is preceded by the production from 
the cambium of the cuttings of a succulent mass of tissue, 
the callus It is important in some cases to retain on the 
cutting some of its leaves, so as to supply the requisite food 
for storage m the callus. In other cases, where the buds 
themselves contain a sufficiency of nutritive matter for the 
young growths, the retention of leaves is not necessary. 
In the tissues of willow-stakes just referred to there exists 
au abundance of material available for the supply of the 
young roots. The most successful mode of forming roots is 
to place the cuttings in a mild bottom-heat, which expedites 
their growth, even m the case of many hardy plants whose 
cuttings strike roots in the open soil With some hard- 
wooded trees, as the common white-thorn, roots cannot be 
obtained without bottom-heat It is a general rule through- 
out plant culture that the activity of the roots shall 
be m advance of that of the leaves Cuttings of deciduous 
trees and shrubs succeed best if planted early m autumn 
while the soil still retains the solar heat absorbed during 
summer For evergreens April or May and August or 
September, and for greenhouse and stove-plants the spring 
and summer months, are the times most suitable for propa- 
gation by cuttings The great object to be attained is to 
secure the formation of active roots before the approach 
of winter. 

Layering consists simply in bending down a branch and 
keeping it in contact with or buried fco a small depth m the 
soil until roots are formed ; the connexion with the parent 
plant may then be severed. Many plants can be far more 
easily propagated thus than by cuttings 

Grafting or u ivoihng ” consists in the transfer of a 
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branch, the “graft” or “scion,” fiomone plant to another, 
which latter is termed the “stock.” The operation must 
be so performed that the growing tissues, or cambium-layer 
of the scion, may fit accurately to the corresponding layer 
of the stock In budding, as with roses and peaches, a 
single bud only is implanted Inn? eking is essentially 
the promotion of the union of one shoot to another of a 
different plant The outer bark of each being removed, 
the two shoots aie kept m contact by ligature until union 
is established, when the scion is completely severed from 
its onginal attachments This operation is varied in 
detail according to the kind of plant to be propagated, but 
it is essential m all cases that the affinity between the two 
plants be near, that the union be neatly effected, and that 
the ratio as well as the season of growth of stock and scion 
be similar. 

The selection of suitable stocks is a matter still requir- 
ing much scientific experiment The object of grafting 
is to expedite and increase the formation of flowers and 
fruit Strong-growing pears, for instance, are grafted on 
the quince stock in order to restrict their tendency to form 
“gross” shoots, and a superabundance of wood m place of 
flowers and fruit Apples, for the same reason, are 
“worked” on the “paradise” or “doucm” stocks, which from 
their influence on the scion are known as dwarfing stocks. 
Scions from a tree which is weakly, or liable to injury by 
fiosts, are strengthened by engrafting on robust stocks 
Lmdley has pointed out that, while m Persia, its native 
country, the peach is probably best grafted on the peach, or 
on its wild type the almond, in England, the summer tem- 
perature of whose soil is much lower than that of Persia, 
it might be expected, as experience lias proved, to be most 
successful on stocks of the native plum 

The soil on which the stock grows is a point demand- 
ing attention From a careful series of experiments made 
in the Horticultural Society’s Garden at Chiswick, it was 
found that where the soil is loamy, or light and slightly 
enriched with decayed vegetable matter, the apple suc- 
ceeds best on the doucm stock, and the pear on the 
qumce , and where it is chalky it is preferable to graft 
the apple on the crab, and the pear on the wild pear 
For the plum on loamy soils the plum, and on chalky 
and light soils the almond, are the most desirable stocks, 
and for the cherry on loamy or light rich soils the wild 
cherry, and on chalk the “ mahaleb ” stock 

The form and especially the quality of fruit is more or 
less affected by the stock upon which it is grown The 
Stanwick nectarine, so apt to crack and not to ripen when 
worked m the ordinary way, is said to be cured of these 
propensities by being first budded close to the ground, oil 
a very strong-growing Magnum Bonina plum, worked on 
a Brussels stock, and by then budding the nectarine on 
the Magnum Bonum about a foot from the ground The 
fruit of the pear is of a higher colour and smaller on the 
quince stock than on the wild pear, still more so on 
the medlar. On the mountain ash the pear becomes 
earlier. 

The effects produced by stock on scion, and more parti- 
cularly by scion on stock, are as a rule with difficulty 
appreciable Nevertheless, m exceptional cases modified 
growths, termed “graft-hybrids,” have been obtained which 
have been attributed to the commingling of the character- 
istics of stock and scion Of these the most remarkable 
example is Cytisus Adavu , a tree which year after year 
produces some shoots, foliage, and flowers like those of the 
common laburnum, others like those of the very different 
looking dwarf shrub C. purpureas , and others again 
intermediate between these We may hence infer that C. 
purpureus was grafted or budded on the common laburnum, 
and that the intermediate forms are the result of graft- 
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hybridizatioa Numerous similar facts have been re- 
corded Among gardeners the general opinion is against the 
possibility of graft-hybridisation, The wonder, however, 
seems to be that it does not occur more frequently, seeing 
that fluids must pass from stock to scion, and matter 
elaborated m the leaves of the scion must certainly to some 
extent enter the stock It is dear, nevertheless, from 
examination that as a rule the wood of the stock and the 
wood of the scion retain their external characters year by 
year without change. Still, as m the laburnum just 
mentioned, in the variegated jasmine and in Abutilon 
Day wmii, in the copper beech and m the horse-chestnut, 
the influence of a variegated scion has occasionally shown 
itself in the production from the stock of variegated shoots. 
At a meeting of the Scottish Horticultural Association 
(see Gaid Qhron , Jail 10, 1880, fig 12-14) specimens 
of a small roundish, pear, the “Aston Town,” and of the 
elongated kind known as “ Beurrd Clairgeau,” were ex- 
hibited Two more dissimilar pears hardly exist. The 
result of working the Beuir6 Clairgeau upon the Aston 
Town was the production of fruits precisely intermediate 
in size, form, colour, speckling of rind, and other charac- 
teristics Similar, though less marked, intermediate char- 
acters were obvious m the foliage and flowers. 

Double grafting (French, grefe sur gieffe) is sufficiently 
explained by its name. By means of it a variety may often 
be propagated, or its fruit improved m a way not found 
practicable under ordinary circumstances For its successful 
prosecution prolonged experiments m different localities 
and in gardens devoted to the purpose are requisite 

Planting . — By removal from one place to another the 
growth of every plant receives a check How this check 
can be obviated or reduced, with, regard to the season, the 
state of atmosphere, and the condition and circumstances 
of the plant generally, is a matter to be considered by the 
practical gardener. 

As to season, it is now admitted with respect to deciduous 
trees and shrubs that the earlier in autumn planting is 
performed the better; although some extend it from the 
period when the leaves fall to the first part of spring, before 
the sap begins to move If feasible, the operation should 
be completed by the end of November, whilst the soil is 
still warm with the heat absorbed during summer. Atten- 
tion to this rule is specially important in the case of rare 
and delicate plants Early autumn planting enables 
wounded parts of roots to be healed over, and to form 
fibrils, which will be ready in spring, when it is most 
required, to collect food for the plant Planting late m 
spring should, as far as possible, be avoided, for the buds 
then begin to awaken mto active life, and the draught 
upon the roots becomes great. It has been supposed 
that because the surface of the young leaves is small 
transpiration is correspondingly feeble; but it must be 
remembered, not only that their newly-formed tissue is 
unable without an abundant supply of sap from the roots 
to resist the excessive drying aeUon of the atmosphere, but 
that, in spring, the lowness of the temperature at that 
season in Great Britain prevents the free circulation of the 
sap. The comparative dryness of the atmosphere m spring 
also causes a greater amount of transpiration then than m 
autumn and winter. Another fact in favour of autumnal 
planting is the production of roots in winter 

The best way of performing transplantation depends 
greatly on the size of the trees, the soil m which they grow, 
and the mechanical appliances made use of in lifting and 
transporting them. The smaller the tree the more success- 
fully can it be removed. The more argillaceous and the 
less siliceous the soil the more readily can balls of earth 
be retained about the roots All planters lay great stress 
on the preservation of the fibrils ; all indeed admit them 
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to be indispensable for the absorption of nutriment. The 
point principally disputed is to what extent they can with 
safety be allowed to be cut off m transplantation. Trees 
and shrubs in thick plantations, or m shelteied warm 
places, are ill fitted for planting in bleak and cold situa- 
tions During their removal it is important that the roots 
be covered, if only to prevent desiccation by the air. 
Damp days are therefore the best for the opeiation , the 
dryest months are the most unfavourable. Though success 
m transplanting depends much on the humidity of the 
atmosphere, the most important requisite is waimth m the 
soil ; humidity can be supplied artificially, but heat cannot. 

P) unmg, or the removal of supeifluous growths, is prac- 
tised m order to equalize the development of the different 
parts of trees, or to promote it in particular directions so as 
to secure a certain form, and, by checking undue luxuriance, 
to promote enkaneedfertility. In the rose-bush, for instance, 
in which, as we have seen, the flower-buds are formed on 
the new wood of the year, pruning causes the old wood to 
“break,” i e , to put forth a number of new buds, some of 
which will produce flowers at their extiemities. The 
manner and the time m which pruning should be accom- 
plished, and its extent, vary with the plant, the obj ects of 
the operation, % e , whether for tlie production of timbei or 
fruit, the season, and various other circumstances So much 
judgment and experience does the operation call foi that 
it is a truism to say that bad pruning is woise than none. 
The removal of weakly, sickly, overciowded, and gross in- 
fertile shoots is usually, however, a matter about which tbeie 
can be few mistakes wdien once the habit of growth and 
the form and arrangement of the buds are known. Winter 
pruning is effected when the tree is comparatively at rest, 
and is therefore less liable to “bleeding” or outpouring of 
sap. Summer pruning or pinching off the tips of such of 
the younger shoots as are not required for the extension of 
the tree, when not carried to too gieat an extent, is piefer- 
able to the coarser moie reckless style of pruning. The 
injury inflicted is less and not so concentrated, the wounds 
are smaller, and have time to heal before winter sets in. 
The effects of badly-executed piumng, or rather hacking, 
are most noticeable m the case of foiesfc trees, the mutila- 
tion of which often results in rotting, canker, and other 
diseases Judicious and timely thinning so as to allow the 
trees room to grow, and to give them sufficiency of light 
and air, will generally obviate the need of the piuning- 
saw, except to a relatively small extent. 

T) ainnig is a procedure adopted when it is required to 
grow plants m a limited area, or m a particular shape, as 
in the case of many plants of trailing habit Judicious 
training also may be of importance as encouraging the foima- 
tion of flowers and fruit Growth in length is mainly in 
a vertical direction, or at least at the ends of the shoots , 
and this should be encouraged, in the case of a timber tree, 
or of a climbing plant which it is desired should cover a 
wall quickly; but where floweis or fruit are specially 
desired, then, when the wood required is formed, the latex al 
shoots may often be trained more or less down waul to 
induce fertility. The refinements of training, as of prun- 
ing, may, however, be carried too far , and not un frequently 
the symmetrically trained trees of the French excite admira- 
tion m every respect save fertility. 

Sports or Bud Variations — Heie we may conveniently 
mention certain variations fiom the normal condition m 
the size, form, or disposition of buds or shoots on a given 
plant. An inferior variety of pear, for instance, may 
suddenly produce a shoot bearing fruit of superior quality; 
a beech tree, without obvious cause, a shoot with finely 
divided foliage , or a camellia an unwontedly fine flower. 
When removed from the plant and treated as cuttings or 
grafts, such sports may be perpetuated. Many garden 
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varieties of flowers and fruits liave tlius originated The 
cause of their production is very obscure In certain 
instances wheie plants have been “ crossed 33 or hybridized, 
perhaps for generations, the phenomenon may be explained 
on the supposition of a dissociation of previously mixed 
elements, or of a reversion to some ancestral conditions 

Formation of Flower s — Flowers, whether for their own 
sake or as the necessary precursors of the fruit and seed, 
are objects of the greatest concern to the gardener. As a 
rule they are not formed until the plant has arrived at a 
certain degree of vigour, or until a sufficient supply of 
nourishment has been stored m the tissues of the plant The 
reproductive process of which the formation of the flower is 
the first stage being an exhaustive one, it is necessary that 
the plant, as gardeners say, should get “ established ” before 
it flowers. Moreover, although the gieen portions of the 
flower do indeed peiform the same office as the leaves, the 
more highly coloured and more specialized portions, which 
are further removed from the typical leaf-form, do not carry 
on those processes for which the presence of chlorophyll is 
essential, and the floral organs may, therefore, m a rough 
sense, be said to be parasitic upon the green parts A 
check or arrest of growth xn the vegetative organs seems 
to be a necessary preliminary to the development of the 
flower. The flower itself is always the modified extremity 
of a shoot or stalk, which only exceptionally lengthens 
beyond the flowei, as, for example, m u proliferous 73 roses 
See Botany, vol iv. p 119, fig 145, 

A diminished supply of water at the root is requisite, so 
as to check energy of growth, or rather to divert it from 
leaf-making Partial starvation will sometimes effect this, 
hence the giaftmg of free-growmg fruit trees upon dwarfing 
stocks, as before alluded to, and also the “ ringing 35 or 
girdling of fruit trees, % e, } the removal from the branch 
of a ring of bark, or the application of a tight cincture, 
in consequence of which the growth of the fruits above 
the wound or the obstruction is enhanced On the same 
principle the use of small pots to confine the roots, root- 
pruning and lifting the loots, and exposing them to the 
sun, as is done m the case of the vine in some countries, 
are resorted to. A higher temperature, especially with 
deficiency of moisture, will tend to throw a plant into a 
flowering condition This is exemplified by the fact that 
the temperature of the climate of Great Britain is too low 
for the flowering, though sufficiently high for the growth 
of many plants. Thus the Jerusalem artichoke, though 
able to produce stems and tubers abundantly, only flowers 
in exceptionally hot seasons. 

Forcing — The operation of forcing is based upon the 
facts just mentioned By subjecting a plant to a gradually 
increasing temperature, and supplying water m proportion, 
its growth may be accelerated , its season of development 
may be, as it were, anticipated, it is roused from a dormant 
to an active state. Forcing theiefoie demands the most 
careful adjustment of temperature and supplies of moisture 
and light 

Deficiency of light is less injurious than might at first 
be expected, because the plant to be forced has stored up 
in its tissues, and available for use, a reserve stock of 
material formed through the agency of light in former 
seasons. The intensity of the colour of flowers and the 
richness of flavour of fruit are, however, deficient where 
■there is feebleness of light Be cent experiments of 
Dr Siemens have shown that the gardener may avail him- 
self of the electric light, which is proved to exercise on 
^chlorophyll the same kind of influence as do the solar rays, 
■and that he may thus supply the deficiencies of natural illu- 
mination. The employment of ihathght for forcing purposes 
would seem to be at present a question of expense. The 
great advantage hitherto obtained from its use has consisted 
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m the rapidity with winch flowers have been foimed and 
fruits ripened under its influence, circumstances which go 
towards compensating for the extra cost of production. 

Double Floictis — The taste of the day demands that 
“double floveis 35 should be largely grown Though in 
some instances, as in hyacinths, they are decidedly le&s 
beautiful than single ones, they always present the advan- 
tage o i being less evanescent Under the vague term 
<£ double 35 many very different morphological changes are 
included The flow er ot a double dahlia, e g , offers a 
totally different condition of structure from that of a rose 
or a hyacinth. The double pomsettia, again, owes its so- 
called double condition merely to the increased number of 
its scarlet mvolucral leaves, which are not part& of the 
flower at all It is reasonable, therefore, to infer that the 
causes leading to the production of double flowers are varied. 
A good deal of difference of opinion exists as to whether 
they are the result of arrested growth or of exuberant 
development, and accordingly whether restricted food or 
abundant supplies of nourishment are the moie necessary 
for their production. It must suffice here to say that 
double flowers are most commonly the result of the substi- 
tution of brightly-coloured petals for stamens or pistils or 
both, and that a perfectly double flowei where all the 
stamens and pistils are thus metamorphosed is necessarily 
banen. Such a plant must needs be propagated by cuttings. 
It rarely happens, however, that the change is quite com- 
plete throughout the flower, and so a few seeds may be 
formed, some of which may be expected to reproduce the 
double-blossomed plants By continuous selection of seed 
from the best varieties, and “ rogumg 33 or eliminating plants 
of the oidmary type, a “ strain 3; or race of double flowers 
is giadually pioduced 

Formation of Seed — Fertilisation . — In fertilization — 
the influence m flowering plants of the sperm-cell, or its 
contents upon the germ-cell (see Botany, vol iv 147, and 
Biology, vol m. 695) — there aie many circumstances 
of importance horticultuially, to which therefore brief 
reference must he made. Flowers, generally speaking, 
are either self-fertilized, cross-fertilized, or hybridized. 
Self-fertilization occurs when the pollen of a given flower 
affects the germ- cell of the same individual flower. Such 
a flower is hermaphrodite functionally as well as structurally. 
In self-fertilizing flowers the structure is such that the 
pollen inevitably comes in contact with the stigma ; but 
fertilization is also dependent on the simultaneous maturity 
of pollen and stigma. Cioss-fertilization varies both m 
manner and degree. In the simplest instances the pollen 
of one flower fertilizes the ovules of another on the same 
plant, owing to the stamens arriving at maturity m auy one 
flower earlier or later than the pistils Such floweis though 
structurally hermaphrodite aie, at any given time, function- 
ally unisexual. Iu many plants a polymorphic condition 
occurs : thus, m the same species of primrose some flowers 
have the stamens short, and within the tube of the corolla, 
with the style projecting beyond the mouth, giving the 
appearance teirned “pm-eyed, 57 while others, known as 
“ thrum-eyed, 33 present exactly reverse conditions of stamens 
and style In the common loose-strife, Lyth um Sahcaria , 
the stamens are of three lengths, and the styles differ corre- 
spondingly. In such di- or tn-morpluc flowers, as Mr Dar- 
win’s expeumenfcs have shown, the most complete fertility 
occurs when a cross is effected between a flower having 
short stamens and one with short styles. It is asserted 
that, not only is such a union more fertile than when pollen 
from a short stamen is placed on a long style, or vice 
versa , but the seedling plants are as a rule more vigorous. 

Cross-fertilization must of necessity occur when the 
flowers are structurally unisexual, as in the hazel, in 
which the male and female flowers are monoecious, or 
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separate on the same plant, and in the willow, in which 
they are dioecious, or on different plants. A conspicuous 
example of a dioecious plant is the common aucuba, of 
which for years only the female plant was known in Britain 
When, through the introduction of the male plant from 
Japan, its feitilization was rendered possible, ripe berries, 
before unknown, became common ornaments of the shrub. 

The conveyance of pollen from one flower to another in 
cross-fertilization is effected naturally hy the wind, or by 
the agency of insects and other creatures. Flowers that 
require the aid of insects usually offer some attraction to 
their visitors m the shape of bright colour, fragrance, or 
sweet juices. The colour and markings of a flower often 
serve to guide the insects to the honey, in the obtaining of 
which they are compelled either to remove or to deposit 
pollen The reciprocal adaptations of insects and flowers 
demand attentive observation on the part of the gardener 
concerned with the growing of grapes, cucumbers, melons, 
and strawberries, or with the raising of new and improved 
varieties of plants. Scarcely Jess remarkable, though not 
so important in the present connexion, are the means by 
which the visits of such insects as are useless for the 
purpose of fertilization, or even injurious to the plant, as 
preying without, advantage to it on its secretions, are 
prevented or rendered ineffective. In wind-fertilized 
plants the flowers are comparatively inconspicuous and 
devoid of much attractions for insects , and their pollen- 
cells are smoother and smaller, and better adapted for 
transport by the wind, than those of insect-fertilized 
plants, the roughness of which adapt them for attachment 
to the bodies of insects 

Although the general facts with lespect to fertilization 
are as above stated, it must be remembered that probably 
self-fertilization is not constant m any plant under all 
circumstances, and that it certainly does sometimes take 
place in flowers which are usually cross-fertilized It may 
be that, while continued self-fertilization ensures the 
perpetuation of certain qualities, cross-fertilization induces 
beneficial variation Some botanists doubt the injurious 
effects attributed to self-fertilization, and, so long as a 
plant is healthy, it can be attended with but little dis- 
advantage ; but after a time m any case a cross is probably 
useful, and sometimes fertility is found to be much greater, 
and, in rare instances, only possible, when impregnation is 
effected by pollen not produced by a flower's own stamens 

It is very probable that the same flower at certain times 
and seasons is self-fertilizing, and at others not so. The 
defects which cause gardeners to speak of certain vines 
as “’shy setters," and of certain strawberries as “ blind,” 
may be due either to unsuitable conditions of external 
temperature, or to the non-accomplishment, from some cause 
or other, of cross-fertilization. In a vinery or a peach- 
house it is often good practice at the time of flowering to 
tap the branches smartly with a stick so as to ensure the 
dispersal of the pollen. Sometimes more delicate and direct 
manipulation is required, and the gardener has himself to 
convey the pollen from one flower to another, for which 
purpose a small camel’s-hair pencil is generally suitable 
The degree of fertility varies greatly according to external 
conditions, the structural and functional arrangements just 
alluded to, and other causes which may roughly be called 
constitutional Thus, it often happens that an apparently 
very slight change in climate alters the degree of fertility. 
Certain plants which seem almost sterile with their own 
pollen become fertile if grafted on some others. In a 
particular country or at certain seasons one flower will be 
self-sterile or nearly so, and another j*ust the opposite. The 
influence of conditions on the formation of “ races , : 99 and the 
consequent importance to the horticulturist seeking to 
obtain new and improved strains of crossing-plants grown 
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in different localities, have been specially insisted on by 
Darwin. The advantages of this practice are analogous to 
those accruing from what gardeners call “ change of seed/' 
% e , the sowing of seed or the planting of tubers, say of 
potatoes, m localities and on soils other than those m which 
they themselves were produced. 

Hybridization — Some of the most interesting results and 
many of the gardener’s greatest triumphs have been obtained 
by hybridization, i e , the crossing two individuals, not of 
the same but of two distinct species of plants, as, for 
instance, two species of rhododendron or two species of 
orchid It is obvious that hybridization diffeis more m 
degree than m kind from cioss-fertilizafcion The occurrence 
of hybrids m nature explains the difficulty experienced by 
botanists m deciding on what is a species, and the widely 
diff erent limitations of the term adopted by different 
observers in the case of willows, roses, brambles, &c The 
artificial process is practically the same m hybridization as 
in cross-fertilization, but usually requires more care To 
prevent self-fertilization, or the access of insects, it is advis- 
able to remove the stamens and even the corolla from the 
flower to be impregnated, as its own pollen or that of a 
flower of the same species is often found to be “ prepotent. 5 * 
There are, however, cases, e g , some passion-flowers and rho- 
dodendrons, in which a flower is more or less sterile with its 
own, but fertile with foreign pollen, even when this is from 
a distinct species. It is a singular circumstance that reci- 
procal crosses are not always or even often possible , thus, 
one rhododendron may afford pollen perfectly potent on the 
stigma of another kind, by the pollen of which latter its 
own stigma is unaffected With respect to the relations 
of the hybrid offspring, which partakes sometimes more of 
the characteristics of the male or pollen paient, sometimes 
more of those of the female 01 seed-parent, the opinions of 
practical experimenters are so diverse that at present no 
general rule can be established A valuable essay on the 
subject is the presidential address read by Mr Anderson- 
Henry at the annual meeting of the Botanical Society of 
Edinburgh in 1867. A general resume of the facts will be 
found in Darwin's Origin of Species, his Variations of Ani- 
mals and Plants under Domestication, and his works on the 
fertilization of flowers. See also Hybridism:, 

The object of the hybridizer is to obtain varieties ex- 
hibiting improvements m hardihood, vigour, size, shape, 
colour, fruitfulness, or other attributes. His success 
depends not alone on skill and judgment, for some seasons, 
or days even, are found more piopitious than others. 
Although promiscuous and bap-hazard procedures no doubt 
meet with a measure of success, the best results are those 
which are attained by systematic work with a definite aim. 
To secure early and free-flowering varieties, Mr Henry 
advises “violent" crosses, i.e , crosses between varieties or 
species as distantly related as is practicable, Careful 
experiments are still greatly needed for the elucidation of 
the mysteries and the development of the resources of 
hybridization It is difficult to understand why some very 
closely-related species, eg , the apple and pear, the cui rant 
and gooseberry, refuse to intercross, while much more remote 
species, or even members of different genera, can be made 
to do so, as m the case of the hybrid Phlageria (see 
Gardeners' Chronicle, 1872, p 358), which is the result 
of a cross between the climbing plant Lajpagena rosea 
and the dwarf bush Philesia buxifolia 
Hybrids are usually less fertile than pure-bred species, 
and are occasionally quite sterile. Some hybrids, however, 
are as fertile as pure-bred plants. Hybrid plants may be 
again crossed, or even re-hybridized, so as to produce a 
progeny of very mixed parentage This is the case with 
many of our roses, dahlias, begonias, pelargoniums, and 
other long or widely cultivated garden plants. 
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Revei sion — In modified forms of plants there is fre- ' 
quently a tendency to “ sport” or revert to parental or 
ancestial characteristics So markedly is this the case with 
hybrids that in a few generations all traces of a hybrid 
oiigm may disappear The dissociation of the hybrid 
element m a plant must be obviated by careful selection 

Gei initiation — The length of the period during which 
seeds remain dormant after their formation is very variable 
The conditions for germination are much the same as for 
growth m general Access to light is not required, because 
the seed contains a sufficiency of stored-up food The 
temperature necessary varies according to the nature and 
source of the seed Some seeds require prolonged immersion 
in water to soften their shells , others are of so delicate a 
texture that they would dry up and perish if not kept 
constantly m a moist atmosphere Seeds buried too deeply 
receive a deficient supply of air. As a rule, seeds require 
to be sown more deeply m proportion to their size and the 
lightness of the soil 

The time required for germination m the most favourable 
circumstances varies very greatly, even m the same species, 
and m seeds taken from one pod Thus the seeds of 
Primula japonica , though sown under precisely similar 
conditions, yet come up at very irregular intervals of time 
Gemination is often slower where there is a store of avail- 
able food m the perisperm or albumen, or m the embryo 
itself, than where this is scanty or wanting In the latter 
case the seedling has early to shift for itself, and to form 
roots and leaves for the supply of its needs 

Selection — Supposing seedlings to have been developed, 
it is found that a large number of them present considerable 
variations, some being especially robust, others peculiar m 
size or form. Those most suitable for the purpose of 
the gardener are carefully selected for propagation, 
while others not so desirable are destioyed, and thus 
after a few generations a fixed variety, race, or strain 
superior to the original form is obtained. Many garden 
plants have originated solely by selection , and it is 
certain that, quite independently of cross-breeding, much 
could still be done to improve our breeds of vegetables, 
flowers, and fruit by more systematic selection. The re- 
markable results obtained m the case of Major Hallett f s 
pedigree wheat and Mr Bennett's hybrid tea-roses are in- 
stances m point Two robust-growmg varieties of potato, 
the “Magnum Bonum” and the “Champion,” have been 
found to resist better than others the attacks of fungus to 
which the plant is liable Whatever may be the cause, 
whether the possession by the tuber of a more than ordi- 
narily thick skin, or other peculiarity, it is obvious that 
selection with a view to the development of this quality 
might be productive of the most important results Darwin 
recommends, as a means of improving health and fertility 
by intercrossing without loss of purity of race, to sow m 
alternate rows seeds grown under as different conditions as 
possible. 

Large and well-formed seeds are to be preferred for 
harvesting. The seeds should be kept m sacks or bags in 
a dry place, and if from plants which are rare, or liable to 
lose their vitality, they are advantageously packed for 
transmission to a distance m bottles or jars filled with 
earth or sphagnum moss, without the addition of moisture 
Cuttings and entire plants may be transported m wide- 
moutlied bottles. 

It will have been gathered from what has been said that 
seeds cannot always be depended on to reproduce exactly 
the characteristics of the plant which yielded them ; for 
instance, seeds of the greengage plum or of the Bibston 
pippin will produce a plum or an apple, but not these parti- 
cular varieties, to perpetuate which grafts or buds must be 
employed (M. t. m ) 


Part II.— The Practice oe HoETicrLTrnE. 

The details of hoitieultural practice naturally range 
under the three heads of flowers, fruits, and vegetables. 
There are, however, certain general aspects of the subject 
which will be more conveniently noticed apart, since they 
apply alike to each department We shall therefore first 
treat of these under four headings — formation and pre- 
paration of the garden, garden structures and edifices, 
garden matenals and appliances, and garden operations. 

I Formation and Pi epat at ion of the Garden . 

1 Site — The site chosen for the mansion will more or Site, 
less determine that of the garden, the pleasure grounds and 
flower garden being placed so as to sunound or lie con- 
tiguous to zt, while the fruit and vegetable gardens, either 
together or separate, should he placed on one side or m the 
rear, according to fitness as regards the nature of the soil 
and subsoil, the slope of the suiface, or the general features 
of the park scenery In the case of villa gardens there is 
usually little choice the land to be occupied is cut up into 
plots, usually rectangular, and of greater 01 less breadth, 
and m laying out these plots there is generally a smaller 
space left in the front of the villa residence and a larger one 
behind, the fiont plot being usually devoted to approaches, 
shrubbery, and plantations, flower beds being added if space 
permits, while the back or more private plot has a piece of 
lawn grass with flower beds next the house, and a space for 
vegetables and fruit trees at the far end, this latter being 
shut off from the lawn by an intervening screen of ever- 
greens Between these two classes of gardens there are 
many gradations, but our remarks will chiefly apply to 
those of larger extent 

The almost universal practice is to have the fruit and 
vegetable gardens combined ; and the flower garden may 
sometimes he conveniently placed m juxtaposition with 
them When the fruit and vegetable gardens are combined, 
the smaller and choicer fruit trees only should he admitted, 
such larger-growing hardy fruits as apples, pears, plums, 
cherries, &c , being relegated to the orchard. 

Ground possessing a gentle inclination toward the south 
is desirable for a garden. On such a slope effectual drain- 
ing is easily accomplished, and the greatest possible benefit 
is derived from the sun’s rays. It is well also to have an 
open exposure towards the east and west, so that the garden 
may enjoy the fall benefit of the morning and evening sun, 
especially the latter ; but shelter is desirable on the north 
and north-east, or m any direction in which the particular 
locality may happen to be exposed. 

2. Soil and Subsoil — A hazel-coloured loam, moderately Soil, 
light m texture, is well-adapted for most garden crops, 
whether of fruits or culinary vegetables, especially a good 
warm deep loam resting upon chalk , and if such a soil 
occurs naturally in the selected site, but little will be re- 
quiied iu the way of preparation If the soil is not 
moderately good and of fair depth, the situation is not an 
eligible one for gardening purposes. Wherever the soil is 
not quite suitable, bub is capable of being made so, it is 
best to remedy the defect at the outset , and as it will 
be found easier to render a light soil sufficiently retentive 
than to make a tenacious clay sufficiently porous, a light 
soil is to be preferred to one which is excessively stiff and 
heavy It is advantageous to possess a variety of soils ; 
and if the garden be on a slope, it will often be practicable 
to render the upper pait light and dry, while the lower 
remains of a heavier and damper nature. 

Natural soils consist of substances derived from the 
decomposition of various kinds of rocks, the bulk consisting 
of clay, silica, and lime, m various proportions. As regards 
preparation, draining is of course of the utmost importance. 

XII, — 28 
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The ground should also be trenched to the depth of 3 feet 
at least, but the deeper the better, provided the good soil be 
not buried under a mass of inferior quality. In this opera- 
tion all stones larger than, a man’s fist must be taken out, 
and all roots of trees and of perennial weeds carefully cleared 
away. When the whole ground has been thus treated, a 
moderate liming will, m general, he useful. After this, 
supposing the work to have occupied most of the summer, 
the whole may be laid up m ridges, to expose as great a 
surface as possible to the action of the winter’s frost. 

Argillaceous or clay soils aie those -which contain a iaige per- 
centage (45-50) of clay, and a small percentage (5 or less) of lime 
These are unfitted for garden purposes until improved by diainmg, 
Inning, trenching, and the addition of porous materials, such as 
ashes, burnt ballast, or sand, but when thoroughly improved they 
are very feitile and less liable to become exhausted than mostothei 
soils Loamy soils contain a consideiable quantity (30-45 pei cent ) 
of clay, and smaller quantities (5 or less) ot lime and humus Such 
soils properly drained and prepaied aie very suitable foi orcbaids, 
and when the proportion of clay is smaller (20-30 per cent ) they 
form excellent garden soils, m winch the bettei soit of fiuit tiees 
luxuriate Maily soils are those winch contain a consideiable per- 
centage (10-20) of lime, and are called clay marls, loamy marls, and 
sandy marls, aecoiding as these several ingredients pieponderate. 
The clay mails are, like clay soils, too stiff foi garden purposes until 
ameliorated , but loamy marls are fertile and well suited to fiuit 
tiees, and sandy marls are adapted foi pioducmg eaily ciops Cal- 
careous soils, which may also be heavy, mteimediate, or light, aie 
those which contain moie than 20 per cent of lime, then fertility 
depending on the piopoitions of clay and sand which entei into 
their composition , they aie geneially cold and wet Vegetable 
soils or moulds, or humus soils, contain a considerable peicentage 
(moie than 5) of humus, and embiace both the rich piodnctive 
garden moulds and those known as peaty soils 

The nature of the subsoil is of scarcely less importance 
than that of the surface soil. If au unsuitable subsoil has 
to be dealt with, it must he removed or ameliorated. Au 
uneven subsoil, especially if retentive, is most undesirable, 
as water is apt to collect in. the hollows, and thus affect 
the upper soil. The remedy is to make the plane of its 
surface agree with that of the ground. 'When there is a 
hard pan this should be brokeu up, and if of bad quality 
the material should be removed altogether When there is 
an injurious preponderance of metallic oxides or other 
deleterious substances, the loots of trees would be affected 
by them, and they must therefore be removed. When 
the subsoil is too compact to be pervious to water, 
effectual drainage must he resorted to, when it is veiy 
loose, so that it drams away the fertile ingredients of the 
soil as well as those which are artificially supplied, the 
compactness of the stratum must be increased. The best 
of all subsoils is a dry bed of clay overlying sandstone. 

3. Sue and Form , — The general size of a garden adjoining 
a mansion is from 4 to 6 acres ; but m many places the 
extent varies from 1 2 to 20 or even 30 acres. A garden of 2 
to 3 acres, enclosed by walls and surrounded by slips, will, 
however, suffice for the supply of a moderate establishment. 

In laying out the gaiden, the plan should be prepared 
in minute detail before commencing operations. The form 
of the kitchen and fruit garden should be square or oblong, 
rather than curvilinear, since the working and cropping of 
the ground can thus he more easily earned out. The whole 
should be compactly arranged, so as to facilitate working, 
and to afford convenient access for the carting of the heavy 
materials. This access is especially desirable as regards 
the store-yards and framing ground, where fermenting 
manures and tree leaves for making up hot beds, coals 
or wood for fuel, and ingredients for composts, together 
with flower pots and the many necessaries of garden 
culture, have to be accommodated. In the case of villas or 
picturesque residences, gardens of irregular form may be 
permitted , when adapted to the conditions of the locality, 
they associate better with surrounding objects, hut m such 
gardens wall space is usually limited. 


The distribution of the garden area m walks, holders, 
and compaitments must be partly regulated by the out- 
line of the ground. In general, a gravel walk, 6 or S feet 
broad, is led quite round the garden, both within and with' 
out the walls A walk of similar dimensions is often con- 
structed m the centre of the gaiden in the direction of the 
glazed houses, and this is sometimes crossed by another at 
right angles, which is far preferable to having the walks led 
diagonally from the cornels, since this throws the enclosed 
plots out of the square. The space between the wall and 
the walk that skirts it is called the wall-bordei, ancl is 
commonly from 15 to 20 feet bioad. On the mteuor of 
the walk there is usually another border 5 or 6 feet broad, 
which is generally occupied by fruit trees, trained either as 
espaliers, as dwarfs, or as pyramids. The middle part of 
the garden is divided into lectangular compaitments for 
raising the various culinary crops. It is advantageous to 
have several small beds, in which to cultivate the less bulky 
subjects, such as basil, sage, tarragon, ^c., which, m large 
spaces, are apt to be oveilooked or neglected 
A considerable portion of tbe north wall is usually 
coveied m front with the glazed structures called foicing- 
houses, and to these the houses for ornamental plants aie 
sometimes attached, but a more appiopnate site for the 
latter is the flower garden, when that foi ms a separate 
department It is well, however, that everything connected 
| withthefoicmg of fruits or flowers should be concentrated 
: one place The frame ground, including melon and pme 

pits, should occupy some well-sheltered spot in the slips, or 
on one side of the garden, and adjoining to this may he 
found a suitable site for the compost ground, m which 
the various kinds of soils are kept in store, and m which 
also composts may be prepared 
As the walls afford valuable space for the growth of the 
choicer kinds of hardy fruits, the direction in which they 
are built is of considerable importance In the warmer 
parts of the country the wall on the north side of the 
garden should be so 
placed as to face 
the sun at about au 
hour before noon, 
or a little to the 
east of south, m 
less favoured locali- 
ties it should be 
made to face dnect 
south, ancl in still 
more unfavourable (South) 

districts it should T » S F 

face the sun an hour 1 — Tlan of Gaiden an acre m aiea 

after noon, or a little west of south. The east and west 
walls should run parallel to each other, and at right 
angles to that on the north side, m all the most favoured 
localities; but m colder or later ones, though parallel, 
they should he so far removed from a right angle as 
to get the sun by eleven o'clock. On the whole, the form 
of a parallelogram with its longest sides m the propor- 
tion of about five to three of the shorter, and i mining 
east and west, may be considered the best form, since it 
affords a greater extent of south wall than any other. Mr 
Thompson, m the Gardener’s Assistant, gives a figure which 
is nearly m this proportion (fig 1), lepresenfcmg a small 
garden 272 J feet by 160, and therefoie containing exactly 
an acre. This figure admits of nearly double the number 
of trees on the south aspect as compared with the east and 
west , it allows a greater number of espalier or pyramid 
trees to face the south ; and it admits of being divided into 
equal principal compartments, each of which forms nearly 
a square. The size of course can be increased to any 
requisite extent. That of the royal gardens at Frogmore, 
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760 feet from east to west, and 440 feet from, north to 
south, is nearly of the same proportions 
Slips, The spaces between the walls and the outer fence are 
called slips. A considerable extent is sometimes thus 
enclosed, and utilized for the growth of such vegetables 
as potatoes, winter greens, and sea-kale, for the small bush 
fiuits, and for straw bernes The slips are also convenient 
as affoidmg a variety of aspects, and thus helping to pro- 
long the season of particular vegetable crops 
Shelter ^ Shelter . — A screen of some kind to temper the fuiy 
of the blast is absolutely necessary. If the situation is 
not naturally well sheltered, the defect may be remedied 
by masses of forest trees disposed at a considerable distance 
so as not to shade the walls or fruit trees. They should 
not be neaier than say 50 yards, and may vary from that 
to 100 or 150 yards distance according to ciicumstances, 
regard being had especially to peculiarities occasioned by 
the configuration of the country, as for instance to aenal 
cui rents from adjacent eminences, Care should be taken, 
however, not to hem m the garden by crowded plantations, 
sheltei from the prevailing strong winds being all that 
is requned, while the more open it is m other directions 
the better The trees employed for screens should mclude 
both those of deciduous and of evergreen habit, and 
should suit the peculiarities of local soil and climate Of 
deciduous tiees the sycamore, wych-elm, horse-chestnut, 
beech, lime, plane, and poplar may be used, — the Populus 
canadensis nova being one of the most rapid-growing of 
all trees, and, like othei poplars, well-suited for nursing 
other choicer subjects; while of evergreens, the holm 
oak, holly, laurel (both common and Portugal), and such 
conifers as the Scotch, Weymouth, and Austrian pines, with 
spruce and silvei fiis and yews, are suitable The conifers 
make the most effective screens 

Extensive gaidens m exposed situations are often 
divided into compartments by hedges, so disposed as to 
break the force of high winds Where these are required 
to be lianow as w T ell as lofty, holly, yew, or beech is to be 
preferred, but, if there is sufficient space, the beautiful 
laurel and the bay may be employed where they will 
thiive Smaller hedges maybe formed of evergreen privet, 
or of tiee-box These suboidmafce divisions furnish, not 
only shelter, but also shade, which, at certain seasons, is 
peculiarly valuable. 

Pelts of shrubbery may be placed round the slips out- 
side the walls ; and these may in many cases, or m certain 
parts, be of sufficient breadth to furnish pleasant retired 
promenades, at the same time that they serve to mask the 
formality of the walled gardens, and are made to harmonize 
with the picturesque scenery of the pleasure giound 
Water 5. Water Supply —Although water is one of the most 
supply important elements m vegetable life, we do not find one 
garden m twenty where even oidmaiy pieeautions have 
been taken to secure a competent supply. Bam-water is the 
best, next to that nvei or pond water, and last of all that 
from springs; but a chemical analysis should be made 
of the last before introducing it, as some spiing waters 
contain mineral ingredients mjuuous to vegetation Iron 
pipes are the best conductors, they should lead to a 
capacious open reservoir placed outside the garden, and 
at the highest convenient level, m order to secure suf- 
ficient pressure for effective distribution, and so that the 
wall trees also may be effectually washed Stand pipes 
should be placed at intervals beside the walks and m other 
convenient places from which water may at all times be 
drawn , and short flexible tubes should be made to fit on 
to them, to which a gaideu hose can be attached, so as to 
permit of the whole garden being readily and when neces- 
sary profusely watered. The mams should be placed under 
the walks for safety, and also that they may be easily 
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leached when repairs are required. Pipes should also be 
laid having a connexion with all the various greenhouses 
and forcing-houses, each of which should be provided with 
a cistern for aerating the daily supplies In fact, every 
pait of the garden, including the working sheds and offices, 
should have water supplied without stmt At the same 
time it is not expedient to admit of large basins or ponds, 
and far less of a running stream m a garden 

6 Appioach and Fence — The entrance to the garden En- 
f rom without is a matter requiring the exercise of some trances, 
taste and of sound judgment. If possible, it should be fi om 
the south and front, so that the pleasing effect of the range 
of glazed houses may be realized by the visitor on entering, 
Sometimes a lateral entrance, leading from the flower- 
garden through an intermediate shrubbery, and coming 
upon the hot-houses m flank, may be necessaiy. The 
woist of all entrances is from the back or north, everj thing 
being then viewed in reveise. 

All gardens of large extent should be encircled by an En- 
outer boundary, which is often formed by a sunk wall or closure, 
ha-ha surrounded by an invisible wire fence to exclude 
ground game, or consists of a hedge with low wire fence on 
its inner side Occasionally this sunk wall is placed on the 
exterior of the screen plantations, and walks lead though 
the trees, so that views are obtained of the adjacent 
country Although the interior garden receives its form 
fiom the walls, the ring fence and plantations may be 
adapted to the shape and surface of the ground. In 
smaller country gaidens the enclosure or outei fence is 
often a hedge, and theie is possibly no space enclosed by 
walls, but some divisional wall having a suitable aspect is 
utilized for the growth of peaches, apricots, Ac , and the 
hedge merely separates the garden from a paddock Used for 
grazing The still smaller gaidens of villas are generally 
bounded by a wall or wood fence, the inner side of which 
is appropriated to fruit tiees For the lattei, walls are 
much more convenient and suitable than a boarded fence, 
but in general these axe too low to be of much value as 
aids to cultivation, and they are best coveied with bush 
fruits or with ornamental plants of limited growth 

7. Walls and Edgings .• — The best material for the eon- Walks, 
struction of garden walks is good binding gravel The 
ground should be excavated to the depth of a foot or moie, — 
the bottom being made firm and slightly concave, so that 
it may slope to the centre, where a drain should be intro- 
duced , or the bottom may be made convex and the water 
allowed to dram away at the sides The bottom 9 inches 
should be filled in compactly with hard coarse materials, 
such as stones, bnckbats, clmkeis, burned clay, Ac , on which 
should be laid two or three inches of coaise gravel, and 
then an inch or two of firm binding gravel on the surface. 

The suiface of the walks should be kept well rolled, for 
nothing contributes more to their elegance and durability 

All the principal lines of walk should be broad enough 
to allow at least three persons to walk abreast ; the others 
may be narrower, but a multitude of nanow walks has a 
puny effect Much of the neatness of walks depends upon 
the material of which they axe made. Gravel from an 
inland pit is to be preferred ; though occasionally very ex- 
cellent varieties are found upon the sea-coast The gravels 
of Kensington and Bkckheath have attained considerable 
celebrity, and have been frequently employed m remote parts 
of the kingdom, the expense being lessened by their being 
conveyed to different sea-ports as ballast for ships Giavel 
walks must be kept free from weeds, either by hand weeding, 
by occasionally salting the surface, or by watering with 
boiling salt water. In some parts of the country the 
available material does not bind to form a close even 
surface, and such walks are kept clean by hoeing. 

Grass walks were common m English gardens during the 
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prevalence of tlie Dutch taste, but, owing to the frequent 
humidity of the climate, they have in a great measure been 
discarded. Their disuse is perhaps to be regretted, as in 
some situations, particularly behind lengthened screens of 
trees, they form very agreeable promenades in dry, hot 
weather. Grass walks were made in the same way as 
grass lawns. When the space to be thus occupied had 
been prepared, a thin layer of sand or poor earth was laid 
upon the surface, and over this a similar layer of good 
soil This arrangement was adopted in order to prevent 
excessive luxuriance in the grass. 

Fdgings . — Walks are separated from the adjoining beds 
and borders in a variety of ways. If a living edging is 
adopted, by far the best is afforded by the dwarf Dutch box 
planted closely in line. It is of extremely neat growth, and, 
when annually clipped, will remain in good order for many 
years. Yery good edgings, hut of a less durable character, 
are formed by thrift (Statice Armenia)) double daisy (. Beilis 
pereimis), gentianella ( Gentiana acaulis ), and London pride 
( Saxifraga umfirosa ) ; or by some of the finer grasses very 
carefully selected, such as the sheep's fescue (Fesiuca ovina) 
or its glaucous-leaved variety. Indeed, any low-growing 
herbaceous plant, susceptible of minute division, is suitable 
for an edging. Edgings may also be formed of narrow slips 
of sandstone flag, slate, fire-clay tiles, bricks, glass, or cast- 
iron. An excellent form of edging tile is that invented by Mr 
Stevens of Trent- 
ham Gardens (fig. 

2), which is made 
of a very durable 
kind of clay, and is 
remarkably neat in 
appearance. It is 
18 inches long, 5 
inches deep, and 5 
inches broad, and, 
resting on the broad „ 

base, is held firmly _ Fia ^-Stevens .. Edgmg Me. 
by the gravel Used for filling up the walk. One advantage 
of using edgings of this kind, especially in kitchen gardens, 
is that they do not harbour slugs and similar vermin, which 
all live edgings do, and often to a serious extent, if they are 
left to grow large. In shrubberies and large flower-plots, 
verges of grass-turf, from 1 to 3 feet in breadth, according 
to the size of the border and width of the walk, make a 
very handsome edging, hut they should not be allowed to 
rise more than an inch and a half above the gravel, the 
grass being kept short by repeated mowings, and the edges 
kept trim and well-defined by frequently clipping with 
shears, and cutting once a year with an edging iron. 

II. Garden Structures. 



8. Gardener's Residence.-— 'Th.% gardener’s residence and 
the apartments for the workmen should be within con- 
venient distance of each other and of the forcing-houses. 
The gardener’s house may stand in the centre of the range 
of hot-houses, or it may be placed in one corner of the 
walled garden. In either case it should communicate on 
the one side with the best part of the garden, and on the 
other with the yard in which the garden offices are placed. 

9. Walls . — The position to be given to the garden walls 
has been already referred to under par. 3. The shelter 
afforded by a wall, and the increased temperature secured 
by its presence, are indispensable in the climate of Great 
Britain, for the production of all the finer kinds of outdoor 
fruits; and hence, the inner side of a north wall, having a 
southern aspect, is appropriated to the more tender kinds. 
It is, indeed, estimated that such positions enjoy an in- 
creased temperature equal to 7° of latitude; that is to say, 
the' mean temperature within a few inches of the wall is 


equal to the mean temperature of the open plain 7° farther 
south. The eastern and western aspects are set apart for 
fruits of a somewhat hardier character. 

Where the inclination of the ground is considerable, and 
the presence of high walls won Id be objectionable, the latter 
may be replaced by sunk walls. These should not rise 
more than 3 feet above the level of the ground behind 
them. As dryness is favourable to an increase of heat, 
such walls should be either built hollow, or packed behind 
to the thickness of 3 or 4 feet with rubble stones, flints, 
brickbats, or similar material, thoroughly drained at bottom. 
For mere purposes of shelter a height of 6 or 7 feet will 
generally be sufficient for the walls of a garden, but for 
the training of fruit trees it is found that an average height 
of 12 feet is urnst suitable. In gardens of large size the 
northern or principal wall may he 14 feet, and the side 
walls 12 feet in height; while smaller areas of an acre or 
so should have the principal walls 12 and the side walls 10 
feet in height. As brick is more easily built hollow than 
stone, it is to be preferred for garden walls. A 1 4-inch 
hollow wall will take in its construction 12,800 bricks, 
while a solid 9dnch one, with piers, will take 11,000 ; but 
the hollow wall, while thus only a little more costly, will he 
greatly superior, being drier and warmer, as well as more 
substantial. Bricks cannot be too well burnt for garden 
walls; the harder they are the less moisture will they 
absorb. The darker colour they acquire when the process 
of burning is prolonged is also more in harmony with the 
surrounding objects. At one time brick 
walls were preferred on account of the 
facility they afforded for training trees, 
but now cast-iron studs (fig. 3) or some- 
times nails are placed in the wall during 
its erection, being pushed into the joints 
before the mortar becomes set, and ranged 
in straight lines, both vertically and hori- 
zontally; for peaches, die., they are placed 
9 inches apart, and for pears, &c., 15 inches. 

The trees are fastened to them by soft liga- 
tures of twine or matting, which should Fig - 3 ~ Cast-Iron 
be twisted after being tied to the stud or Wal1 stud ’ 
nail, so as to prevent contact between the branch and the 
metal. Many excellent walls are built of stone. The best 
is dark-coloured whinstone, because it absorbs very little 
moisture, or in Scotland Caithness pavement 4 inches thick. 
The stones can be cut (in the quarries) to any required 
length, and built in regular courses. Stone walls should 
always be built with thin courses for convenience of train- 
ing over their surface. Concrete walls, properly coped and 
provided with a trellis, may in some places be cheapest, and 
they are very durable. Common rubble walls are the wors 
of all 

The coping of garden walls is important, both for the 
preservation of the walls and for throwing the rain-water 
off their surfaces. It should not project less than from 
2 to 2 J inches, but in wet districts may be extended to 
6 inches. Stone copings are best, but they are costly, and 
Portland cement / is sometimes substituted. Temporary 
copings of wood, which may be fixed by means of per- 
manent iron brackets just below the stone coping, are 
extremely useful in spring for the protection of the blos- 
soms of fruit trees, They should be 9 inches or a foot wide, 
and should be put on during spring before the blossom 
buds begin to expand; they should have attached to 
them scrim cloth (a sort of thin canvas), which admits 
light pretty freely, yet is sufficient to ward off ordinary 
frosts; this canvas is to be let down towards evening, and 
drawn up again in the morning. These copings should he 
removed when they are of no further utility as protectors, 
so that the foliage may have the full benefit of rain and 
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dew. Any contrivance that serves to interrupt radiation, 
though it may not keep the temperature much above freez- 
ing, will be found sufficient. Standard fruit trees must be 
left to take their chance ; and, indeed from the .lateness of 
their flowering, they are generally more injured by blight, 
and by drenching rains, which wash away the pollen of 
the flowers, than by the direct effects of cold. 

Hot Hot walls, whether constructed to be warmed by flues or 
walls, hot-water pipes, are nearly or quite obsolete. Their chief 
use is to assist in ripening the young wood and the crops 
of the later varieties of tender fruits by the aid of artificial 
heat, but the expenditure would be more usefully directed 
to the construction of a glazed house for that purpose. 
Espalier Espalier Rails. —Subsidiary to walls as a means of 
rails- training fruit trees, espalier rails were formerly much em- 
ployed, and are still used in many gardens. In their 
simplest form, they are merely a row of slender stakes of 
larch or other wood driven into the ground, and connected 
by a slight rod or fillet at top. The use of iron rails has 
.now been almost wholly discontinued on account of metal- 
lic substances acting as powerful conductors of both heat 
and cold in equal extremes. Trees trained to espalier 
rails have some advantages, as they are easily got at for 
all cultural operations, space is saved, and the fruit, while 
freely exposed to sun and air, is tolerably secure against 
wind. They form, moreover, neat enclosures for the 
vegetable quarters, and, provided excess of growth from 
the centre is successfully grappled with, they are pro- 
ductive in soils and situations which are suitable. 

Plant 10. Plant Houses,— These include all those ‘structures 
houses. w }xxch are more intimately associated with the growth of 
ornamental plants and flowers, and comprise conservatory, 
plant stove, greenhouse, and the subsidiary pits and frames. 
They should be so erected as to present the smallest extent 
of opaque surface consistent with stability. With this 
object in view, the early improvers of hot-house archi- 
tecture substituted metal for wood in the construction of 
the roofs, and for the most part dispensed with back walls; 
but the conducting power of the metal caused a great 
irregularity of temperature, which it was found difficult to 
control; and, notwithstanding the elegance of metallic 
houses, this circumstance, together with their greater cost, 
and some doubt as to their durability, has induced most 
recent authorities to give the preference to wood. The 
combination of the two, however, as in the Crystal Palace 
at Sydenham, shows clearly that, without much variation 
of heat or loss of light, any extent of space may be covered, 
and houses of any altitude constructed. 

The earliest notice we have of such structures is given 
in the Latin writers of the 1st century (Mari, Epigr., viii. 
14 and 68) ; the ’A&owSos /djwot, to which allusion is made 
by various Greek authors, have no claim to be mentioned 
in this connexion. Columella (xi. 3, 51, 52) and Pliny 
(H.N., six. 23) both refer to their use in Italy for the 
cultivation of the rarer and more delicate sorts of plants 
and trees. Seneca has given ns a description of the applica- 
tion of hot water for securing the necessary temperature. 
The botanist Jungermann had plant houses at Alfcdorf in 
Switzerland; those of Loader, a London merchant, and 
the conservatory in the Apothecaries’ Botanic Garden at 
Chelsea, were the first structures of the kind erected in 
British gardens. These were, however, ill adapted for the 
growth of plants, as they consisted of little else than a 
huge chamber of masonry, having large windows in front, 
with the roof invariably opaque. The next step was taken 
when it became fashionable to have conservatories attached 
to mansions, instead of having them in the pleasure 
grounds. This arrangement brought them within the 
province of architects, and for nearly a century utility and 
fitness for the cultivation of plants were sacrificed, as still 


is often the case, to the unity of architectural expression 
between the conservatory and the mansion. 

Plant houses must be as far as possible impervious to 
wet and cold air from the exterior, provision at the same 
time being made for ventilation, while the escape of warm 
air from the interior must also be under control. The 
most important part of the enclosing material is necessarily 
glass. But as the rays of light, even in passing through 
transparent glass, lose much of their energy, which is further 
weakened in proportion to the distance it has to travel, the 
nearer the plant can be placed to the glass the more per- 
fectly will its functions be performed : hence the import- 
ance of constructing the roofs at such an angle as will admit 
the most light, especially sunlight, at the time it is most 
required. Plants in glass houses require for their fullest 
development more solar light probably than even our 
best hot-houses transmit, — certainly much more than is 
transmitted through the roofs of houses as generally con- 
structed. 1 

Plant houses should be constructed of the best Baltic 
pine timber, as being the most durable, but the whole of 
the parts should be kept as light as possible. In many 
houses, especially those where ornament is of no conse- 
quence, the rafters are now omitted, or only used at wide 
intervals, somewhat stouter sash-bars being adopted, and 
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stout panes of glass, 8 to 12 inches wide, made use of. 
Such houses are very light; being also very close, they 
require careful ventilation. The glass roof is commonly 
designed so as to form a uniform plane or slope from back 
to front in lean-to houses (fig. 4), and from centre to sides 
in span-roofed houses. In some cases, however, the roof 
sashes are fitted up on the ridge-and-furrow principle 
invented by Sir Joseph Paxton, shown in fig. 5, which 
represents the original ridge-and-furrow house erected by 
him at Chatsworth. To secure the greatest possible 
influx of light, some scientific horticulturists recommend 
curvilinear roofs; but the superiority of these is largely 

1 Mr Knight, an unquestionable, authority, proposed a general pitch 
or elevation of 34° for the latitude of London, the angle at which the 
rays of the mid-day sun are perpendicular to the surface on the 20tli of 
May and 21st of July. This would afford four months, from the 20th 
of April to the 21sfc of August, during which the angle of incidence at 
mid-day would not at any time amount to 9°, while the deviation at 
the winter solstice would be 43°, and the loss of light from reflexion 
would be little more than The angle of 45* has been recom- 
mended as a pitch extremely suitable for early vineries and pine stoves, 
in which case the midsummer deviation would he 19°, and the loss 
and the winter deviation 30°, the loss being nearly the same. Greater 
exactness, however, has been sought in this matter than is at all neces- 
sary. The reduction of the opacity of the roof arising from the breadth 
and depth of rafters and astragals is of much more consequence. The 
massive rafters, framed sashes, and inferior glass inserted in small 
fragments, with numerous overlaps liable to he choked with dirt, 
intercept a large proportion of the solar light and heat in ordinary 
glass houses. 
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due to the absence of rafters, which may also be dispensed 
with in plain roofs, Span and ridge-and-furrow roofs, the 
forms now mostly preferred, are exceedingly well adapted 
for the admission of light, especially when they are glazed 
to within a few 
inches of the 
ground. They 
can he made, too, 
to coyer in any 
extent of area 
without sustain- 
ing walls. In- 
deed, it has been 
proposed to sup- 
port such roofs 
to a great extent 
upon suspension 
principles, the 
internal columns [ ( f S £0 

being ^ IG< g — Bidge-and-Burrow Plant House, 
utilized for con- 
ducting the rain-water of the roof to underground drains 
or reservoirs. The lean-to is the least desirable form, 
since it scarcely admits of elegance of design, but it is 
necessarily adopted in some cases. 

Glazing. In glazing, the greater the surface of glass, and the less 
space occupied by rafters and astragals as well as overlaps, 
the greater the admission of light. Some prefer that the 
sash-bars should be grooved instead of rebated, and this 
plan exposes less putty to the action of the weather. The 
simple bedding of the glass, without the use of over 
putty, seems to be widely approved; but the glass may 
be fixed in a variety of other ways, some of which are 
patented. In Beard’s method (a very good one) the glass 
is fixed between strips of felt, the covering bar being held 
in position by white metal nuts tightly screwed. Good 
results have also been obtained from the system introduced 
and improved by Benclle, which covers all the framework of 
the roof, so that the timber is not exposed to the vicissi- 
tudes of weather. 

Conser- The Conservatory is often built in connexion with the mansion, 
vatory. so as to be entered from the drawing-room or boudoir. But when 
so situated it is apt to suffer from the shade of the building, and 
is objectionable on account of admitting damp to the drawing- 
room. Where circumstances will admit, it is better to place 
it at some distance from the house, and to form a connexion by 
means of a glass corridor. In order that the conservatory may he 
kept gay with towers, there should be a subsidiary structure to 
V receive the plants as they go out of bloom. The conservatory may 
also with great propriety be placed in the flower garden, where it 
may occupy an elevated terrace, and form the termination of one of 
the more important walks. 

Great variety of design is admissible in the conservatory, but it 
ought always to be adapted to the style of the mansion of which 
/ it is a prominent appendage. Some very pleasing examples are 
to be met with which have the form or a parallelogram with a 
lightly rounded roof; others of appropriate character are square or 
nearly so, with a ridge-and-furrow roof. ‘Whatever the form, there 
must be light in abundance ; and the shade both of buildings 
and of trees must be ayoided. A southern aspect, or one varying to 
south-east or soutli-west, is preferable ; if these aspects cannot he 
secured, the plants selected most be adapted to the position. The 
? central part of the house may be devoted to permanent plants ; the 
side tables and open spaces in the permanent beds should be 
reserved for the temporary plants. 

The kind of plants adapted for planting out in conservatories 
are palms, cyoads, dracsenas, aralias, luculias, camellias, fee.; with 
fuchsias, hahrothamnus, plumbago, strong^growing scarlet pelar- 
goniums, fee., on the' pillars, and taesonias, passdfioras, lapagerias, 
fee. , on the roof. 

Green- The Greenhouse is a structure designed for the gTowth of such 
house, exotic plants as require to be kept during winter in a temperature 
considerably above the freezing-point The best form is;the span- 
roofed, a single span being better even than a. secies of spans such 
as.formthe ridge-and-furrow roof Bor plant culture, houses at a 
S comparatively low pitch are better than higher ones where the 
\ plants have to stand at a greater distance from the glass,, and 



therefore in greater gloom. Big. 6 represents a form of house 
adopted by a most successful cultivator, Mr B. S. Williams, of 
Holloway. It is 20 feet wide and 12 feet high, the length in this 
case being 50 feet, but of course any other convenient length could 
he adopted. The side walls are surmounted by short upright sashes 
which open out- 
wards by ma- 
chinery a, and 
the roof is pro- 
vided with slid- 
ing upper sashes 
for top ventila- 
tion. In the 
centre is a two- 
tier stage for 
plants, 6 feet 
wide, with a 
pathway on each 
side 3 feet wide, 
and a side table 
i feet wide, the 
side tables be- 
ing flat, and 
the centre stage 



Big, 6 . — Section of Greenhouse. 


having the middle portion one-third of the width elevated 1 foot 
above the rest, so as to lift up the middle row of plants nearer the 
light. Span-roofed houses of this character should run north and 
south so as to secure an equalization of light, and should be warmed 
by two 4-inch hot-water pipes earned under the side tables along 
each side and across each end. Where it is desired to cultivate a 
large number of plants, it is much better to increase the number 
of such houses than to provide larger structures. The smaller 
houses are far better for cultural purposes, while the plants can he 
classified, and the little details of management more conveniently 
attended to. Pelargoniums, cinerarias, calceolarias, cyclamens, 
camellias, heathsj Australian plants, roses, and other specialities 
might thus have to themselves either a whole house or part of a 
house, the conditions of which could then be. more accurately 
fitted to the wants of the inmates. 

The lean-to house is in most respects inferior to the span-roofed ; 
one of the latter could be converted into two of the former of oppo- 
site aspects by a divisional wall- along the centre^ Except where 
space does not permit a span-roofed building to be introduced, a 
lean-to is not to be recommended; but a house of this class may 
often be greatly improved by adopting a half-span or hipped roof 
(as in fig. 9), that is, one with a short slope behind and a longer 
in front. 

Where the cultivation of large specimens of heaths, Australian 
plants, Indian azaleas, &c., has to be earned on, a span-roofed 
house of greater height and larger dimensions may sometimes prove 
useful ; but space for this class of plants may generally be secured in 
a house of the smaller elevation, simply by lowering or removing 
altogether the staging erected for smaller plants, and allowing the 
larger ones to stand on or nearer the floor. 

The Plant Stove differs in no respect from the greenhouse except pp 
in having a. greater extent of hot-water pipes for the purpose of s t 0 
securing a greater degree, . of heat, although, as the plants m. stove 
houses often attain a larger size, and many of them require a tan 
bed to supply them with bottom heat, a somewhat greater elevation 
may perhaps be occasionally required in some of the houses,. Bor 
the smaller plants, 
and for all choicer 
subjects, the smaller 
size of house already 
recommended for. 
greenhouses, name- 
ly, 20 feet wide and- 
12 feet high, with a 
side table of 4 feet 
on each side, a path- 
way of 3 feet, and a 
central stage on two 
levels of 6 feet 
wide, will be prefer- 
able, because more 


the supply of heat 
and moisture. Mr 
Williams’s, plant, 
stove (fig. 7), which 



Bids 7. — Section of Plant Stove. 


is a very good model, is of the foregoing dimensions. It has, how- 
ever, a different arrangement from the greenhouse as to ventilation. 
It will be seen that, along the riclge of the roof a raised portion or 
lantern light 5, h is introduced, which permits of the fixing of two 
continuous ventilators, one along each side, for the egress of heated 
and foul air, openings a, a being also provided in the side walls 
opposite tbe hot-water pipes for the admission of pure cold air. 
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Three or four rows of pipes will be required on each side, according 
to the heat proposed to be maintained. 

In their interior fittings plant stores require more care than 
greenhouses, which are much drier, and in which consequently the 
staging does not so soon decay. In stores the tables should always 
be of slate or stone, and the supports of iron ; slate is now most 
commonly used. This should be cowered with a layer of 2 or 3 
inches of some coarse gritty material, such as pounded spar, or the 
shell sand obtained on the sea-coast, on which the pots are to 
stand ; its use is to absorb moisture and gradually give it out for 
the benefit of the plants, The pathways should be pared, or made 
of concrete and cement, and the surface should be gently rounded 
so that the water required for eraporation may drain to the sides 
while the centre is sufficiently dry to walk upon ; they should also 
hare brick or stone edgings to prevent the water so applied soak- 
ing away at the sides and thus being wasted. 

Position The greenhouses, if large and ornamental, should he contiguous 
of plant to the flower garden or pleasure ground; but if of the simple 
houses, character employed only for growing decoratire plants, it is better 
to associate them with similar houses set apart for other purposes, 
in an enclosed portion of the grounds contiguous to the potting 
sheds, where fuel and other materials required can be conveniently 
stored, and where all the untidiness of the workshops may be 
masked. Tor this reason it is a very convenient plan to place side 
by side a series of small span-roofed houses for growing plants, 
where they can be connected by a glazed passage-way at the back. 
The glazed way may be utilized for the cultivation of plants re- 
quiring less light than others, such as ferns, camellias, &e. ; it 
should communicate with the workmen’s offices, which are com- 
monly placed on the north side of the garden wall, so that 
potting and other cultural operations may he carried on without 
creating a block or confusion in the several houses. Wherever 
placed, it is imperative that all plant houses should have a free and 
abundant admission of light. 

Emit 11 , Fruit Houses. — The principal of these are the vinery, 
houses, pinery, peach house, cucumber and melon house, and 
orchard house. These or a portion of them, especially the 
vineries and peacheries, are frequently brought together 
into a range along the principal interior or south wall of 
the garden, where they are well exposed to sun and light, 
an ornamental plant house being sometimes introduced into 
the centre of the range in order to give effect to the outline 
of the buildings. When thus associated, the houses are 
usually of the lean-to class, which have the advantage of 
being more easily warmed and kept warm than buildings 
having glass on both sides, a matter of great importance 
for forcing purposes. 


Vinery, The Vinery is a house devoted to the culture of the grape-vine, 
which is by far the most important exotic fruit cultivated in 
English gardens. When forming part of a range a vinery would in 
most cases he a lean-to structure, with a sharp pitch (45°-50°) if 

intended for early 
forcing, and a flatter 
roof (40°) with longer 
rafters if designed 
for the main or late 
crops. Mr A. T. 
Barron, a recognized 
authority on grape 
growing, recommends 
in the Florist and 
Fomologist (1879, p. 
37) three classes of 



Tig. 8.— Lean-to Vinery. 


vineries, namely, early for the production of early or forced grapes, 
geneml-woyfov all unheated grape houses, and late for producing and 
keeping grapes till late in the season, eaeh requiring its own special 
arrangements. The following are the three forms of houses re- 
commended by him. (1) The lean-to (fig. 8) is the simplest form, 
often erected against some existing wan, and the best for early 
forcing, being warmer on account of the shelter afforded by the 
hack wall. In this, house the principal part of the roof is a fixture, 


ventilation being provided for by small lifting sashes against the 
back wall, and by the upright front sashes being hung on a pivot 
so as to swing outwards on the lower side. The necessary heat is 
provided by four 4-ineh hot-water pipes, which would perhaps he 
best placed if all laid side by side, while the vines are planted in 
front, and trained up- . 

wards under the roof. A — 
second set of vines maybe 
planted against the hack 
wall, and will thrive there 
until the shade of the 
roof becomes too dense. 

(2) The hippjcd-roofed or 
three-quarter span (iig. 

9) is a combination of 
the lean-to and the span- 
roofed. uniting to a great 
degree the advantages of 
both, being warmer than 
the span and lighter than 
the lean-to. The heating 
and ventilating arrange- 
ments are much the saino -. A tt- -n » , 
as in the lean-to, only FlG - 9-H lp pea-Eoofed \inery. 

the top sashes which open are on the back slope, and therefore 
do not interfere so much with the vines on the front slope. 
In both this and the lean-to the aspect should be as nearly due 
south as possible. Houses of this form are excellent for gene- 
ral purposes, and they are well adapted both for muscats, 
which require a high temperature, and for late-keeping grapes. 

(3) The span-roofed (fig. 10), the most elegant and ornamental 




form, is especially adapted for isolated positions ; indeed, no other 
form affords so much roof space for the development of the vines. 
The amount of light admitted being very great, these houses 
answer well for general purposes and for the main crop. The large 
amount of glass or cooling surface, however, makes it more difficult 
to keep up a high and regular temperature in them, and from this 
cause they are not so well adapted for very early or very late crops. 
They are best, nevertheless, when grapes and ornamental plants are 
grown in the same house, except, indeed, in very wet and cold 
districts, where, in consequence of its greater warmth, the lean-to 
is to he preferred. 

The Finery is a house devoted to the cultivation of the" pine- 
apple. The pineries or pine stoves of former times were generally 
large lofty structures of the lean-to vinery fashion, and heated 
by smoke flues ; but these 
were superseded by build- 
ings of more compact form, 
such as that of Baldwin, 
a noted pine grower of his 
day, in which the low roof 
w’as hipped, the shox*t or 
northern slope being of 
slate, and the glazed saslics 
being fixtures. These were 
again improved by the sub- 

stftutionof glass forslate in p nation of PkBry,. 
the back slope, and of hot- _ 

water pipes for smoke flues as the heating medium, opening Being 
provided at back and front, as at a, ct, (fig. II), for ventilation. 
Such houses as these are low, and therefore are;: mom economi- 
cally kept at the high temperature necessary for June growing. 
The best form of pinery is a low structure of this kind, but some- 
what wider, so as to permit of the utilization of the front and back 
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spaces for general forcing purposes (fig 1*2). Such, a house might be 
14 feet wide, consisting of a plunging bed for bottom heat 3 feet 
wide, a back path of 2 feet provided with a shelf for strawberries 
near the glass, a front path of 2 feet, and between that and the 
front wall a stage for pots, which might be used for forcing French 
beans, and which should be on the same level as the front curb 
of the centre pit, and about feet from the glass. The height 
of the back wall should be 15 feet. The house should he heated 
by three or four hot-water pipes placed beneath, thejxont stage, 
and two placed close to the wall in the back path; and the 



Fig. 12.— -Modern Pinery. 


necessary bottom heat should he provided by fermenting tan or 
leaves, or by hot-water pipes or a hot-water tank placed beneath 
the plunging bed. Ventilators should be fixed at short intervals 
in the front wall beneath the stage and opposite the heating pipes ; 
and the alternate upper sashes should he made to open, or cor- 
responding ventilators close to the top of the back wall should be 
provided. 

If the stock of pine plants is not extensive, certain and abund- 
ant crops of fruit cannot be expected ; and it is therefore necessary 
to have not only fruiting pineries but pineries for succession plants. 
These are generally called pine 'pits, and differ little from the pits 
used for accommodating otlieT tender plants. Two or three succes- 
sion. pits are required to provide a stock of plants to keep the 
fruiting-house filled. Low-roofed pits are to be preferred, not 
only on account of their appearance, but because the pine can 
only be cultivated in its highest state of perfection when grown in 
pits just sufficient for the full development of the foliage and 
crown of the fruit. These pits, if span-roofed, should be provided 
with a central path under the ridge, just high enough for a work- 
man to stand upright, and a plunging-pit on each side ; bnt any 
ordinary well-constructed pit will answer the purpose if sufficiently 
heated. 

Peach The Peach Rouse is a structure iu which the ripening of the 

house* fruit is accelerated by the judicious employment of artificial heat. 
For early forcing, as in vineries, the lean-to form is to he preferred, 
and the house may have a tolerably sharp pitch. A width of 7 or 
8 feet, with the glass slope continued down to within a foot or 
two of the ground, and without any upright front sashes, will be 
suitable for such a house, which may also be conveniently divided 
into compartments of from 30 to 50 feet in length according to 
the extent of the building, small houses being preferable to larger 
ones: As a very high temperature is not required, two or three pipes 
running the whole length of the house will suffice. The front 
wall should be built on piers and arches to allow the roots to pass out- 
wards into a prepared border, the trees being planted just within 
the house. Abundant means of ventilation should be provided. 

For more general purposes the house represented in fig. 13 will 
: be found more usefuL One set of trees is planted near the front, 
and trained to an arched trellis b. Another set is planted at the 
back, and trained on a trellis e, which is nearly upright, and leans 
against the back wall; or the back wall itself may be used for 
training, There are no upright front sashes, but to facilitate 
ventilation there are ventilators d in the front wall, and the upper 
roof sashes are made to move up and down for the same object. 
Two or three hot-water pipes are placed near the front wall. The 
back wall is usually planted with dwarf and standard trees alter- 
nately, the latter being temporary, and intended to furnish the 
upper part of the trellis, while the permanent dwarfs are gradually 
filling up the trellis from below. In any case the front trellis 
should stop conveniently short of the top of the sashes if there 
are trees against the back wall, in. order to admit light to them. 
They would also he better carried up nearly parallel to the roof, 
and at about 1 foot distant from it, supposing there were no trees 
at the back. 

A span-roofed house, being lighter than a lean-to, would he so 


much the better for peach culture, especially for the crop grown 
just in anticipation of those from the open walls, since a high 
temperature is not required. A low span, with dwarf side walls, 
and a lantern ventilator along the ridge, the' height in the 
centre being 9 feet, would rap 

be very well adapted for Sir 

the purpose. The trees 
should be planted inside 
and trained up towards the 

ridge on a trellis about I 111 

a foot from the glass, the [111! 

walls being arched to per- fill 

mit the egress of the roots, if Iji 

A trellis path should run J 1 / |9 

along the centre, and mov- Jy' 'll 111 

able pieces of trellis should Jy \|f Ilf 






Fig. 13.— Peach House. 


be provided to prevent trampling on the soil while dressing and 
tying in the young wood. 

The Cucumber and Melon House, —‘Wherever a continuous supply Gucum- 
of cucumbers and a considerable number of melons are required, it ber and 
is found most convenient to grow them in houses, the attention melon 
required and the risk of failures being much less than when hot- house. 1 
beds and pits heated by fermenting materials are employed. The 
best form of house is a narrow span (fig. 14), on account of the 
much greater amount of light which it admits. The width should 
be 12 feet, the height about 10 feet, and the length divided into 
short portions so as to be worked in succession ; a 60-feet house 
divided into three 20-feet portions would be found very useful, as 



Fig, 14.— Span-Roofed Cucumber House. 


one or more could be taken for either crop according to the demand. 
The inside arrangements should include a pathway a of 3 feet in 
the centre, two beds % b provided with hot-water pipes c, c or hot- 
water tank for bottom heat, two pipes d, d on each side for wann- 
ing the atmosphere, a lantern ventilator e at the ridge, and open- 
ings in the wall/ beneath the beds to admit fresh air, and a trellis 
g for training the plants, fixed at 12 or 18 inches from the roof. 
Where the house is built against a wall, the hipped form of 
roof is to he preferred, as it will admit more light, and also 
allows more space for the cucumber or melon vines, Fig. 15, 
from Moore’s Treatise on the Cucumber, shows such a structure, 
in which b is the pathway, c front ventilator, d back ventilator, 
e hot-water pipes, and / tank for bottom heat. The cold air 
admitted at c enters a chamber g ; thence it passes into the space 
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h over the water in the tank, and is admitted through a tube hi, 
which passes -up through the bed of soil, into the house near the 
front ; similar tubes % i inserted at intervals along the front of the 
bed, are intended for supplying water amongst the rubble, to keep 
the soil about the roots constantly 
moistened. 

Pits and frames of various kinds 
are also frequently used for the 
cultivation of cucumbers and melons, 
as well as hot beds covered by- 
ordinary garden frames, 
cases the first supply 
derived from the hot bed 
within the pit (fig. 

17, a), which is all 
the better for having 
a layer or two of 
faggot-wood worked 
into it to facilitate 
the distribution of the 
heat from the linings 
later on, When the 
heat of the original 
bed subsides, linings 
of fermenting dung rr? 
h i b must be added, |l 
and these must be j§| 
kept active by oc- 
casional turnings and I 
the addition of fresh 
material as often as 
required. Pigs. 16 and 17 show different forms of pits of 
this character. It is, however, a vast improvement upon the old 
system to effect both top and bot- 
tom heating by hot-water pipes 
(fig. 16, a, a), in which case the 
width of the pits may be increased 
by at least 2 feet. Where there 
is much forcing carried on, the 
judicious arrangement of the seve- 
ral structures, permitting of their 
being worked from one boiler, 
should he carefully seen to. 

Orchard Bouses are the inveii- 

0f Era. 16. — Cucumber Pit heated 



Fig. 10,— Moore’s Cucumber House. 



by Hot Water. 


Sawbridgeworth. In all the more 
genial portions of England and 
Scotland they may be used without fire-heat, and chiefly for 
potted fruit trees ; and if the trees are well managed, a very large 
quantity and variety of fruit can he produced, of excellent if not 
first-rate quality. These houses will be found useful adjuncts to 




Fig, 17.— Cucumber Pit heated by Fermenting Dung. 

other structures even in large gardens, while they are of the utmost 
value to amateurs, who would otherwise he dependent on outdoor 
crops. They are, moreover, exceedingly economical, and may he 
turned to a variety of uses, being just as suitable for the growth 
of half-hardy flowers as for our less hardy fruits. For fruit trees 
the orchard houses are of most value in spring, not to excite but 
to protect the blossom buds, and in autumn to assist in ripening 
both fruit and wood. While peaches, nectarines, and apricots are 
the permanent occupants of the bode, except in late autumn, 
when they may he set out of doors, plums, pears, and apples may 
all by this means be assisted to produce good crops. During 
winter and spring (when they should be kept cool) the trees may 
be stored as closely as possible, and in this state they may remain 
until after blooming is over and the fruits are set, when the hardier 
kinds should be gradually drawn out and hardened in sheltered 
spots, and eventually plunged in the open garden to swell their 
fruits, this thinning out affording room for the tenderer kinds. 

The orchard house may be of the lean-to form or a span ; hut 
the latter is much to be preferred. Fig. 18 is a sketch of Mr 
Rivers’s small span-roofed orchard house, which is built of wood 


and glass. Two rows, 14 feet apart, of oak posts a t a, 5 by 3 
inches and 9 feet long, or of deal posts set in cast-iron sockets, 
are firmly fixed 3 feet in the ground and 5 feet apart. On each 
of these should he firmly nailed the plate 6, 4 inches by 3, to 
receive the ends of the rafters c, c f which should be S feet long 
and 3 inches by 1^. The ridge hoard d should be 3 inches by 1, 
to which the upper ends of the rafters, after being sloped, should 
be nailed. At the lower end a drip board, 5 inches by 1, placed 
sloping to receive the lower ends of the glass, must be fixed 
on the plate the 
full length of the 
house ; and on the 
ridge board a small 
ledge must be 
nailed for the 
upper ends of the 
glass panes to rest 
upon. On the 
upper edge of the 
ridge hoard a cap, 

3 inches by 1, 
shaped thus A, 
should he nailed* 
to shoot off the 
water and prevent 
its entrance at the 
ridge. The sides 

i ore hoarded, and 

the roof is of 21 oz. p £Gi 18,— Rivers’s Span-Roofed Orchard House, 
glass, the rafters 

(stout sash-bars) being 20 inches apart, and the panes 15 inches 
long, set end to end in glazing, tinder the glass g on each side 
is a ventilating shutter | inch broad and 1 foot wide, hinged and 
opening downwards. The roof is stayed by irons screwed to every 
fourth rafter. The angular space over the door forms a ventilator. 
A house of this form should have a central path e, the two beds 
or spaces on each side // accommodating the fruit trees either 
planted out or grown in pots. These beds may be raised above the 
path if used for dwarf trees. 

As a larger house, one of 24 feet width (fig. 19) might be 
recommended. The oak posts or deal posts in sockets, 6 inches by 
4, must be set in two rows a, a, 24 feet asunder, 6 feet apart in the 
rows, and the plates, rafters, ridge hoard, and drip board should be as 
described above. The apex of the ridge d should be 12 feet from the 
surface. The roof itself c is supported and steadied by two rows of 
iron pillars k connected by tie rods, and glazed with 21 oz. glass, 


d 
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Fig, 19, — Orchard House with Raised Beds, 


the rafters being 20 inches apart, The sides and ends are boarded, 
and provided with hinged ventilators as in the smaller house, The 
floor may be level with the ground, and with a central path or 
two side paths e, e. For dwarfer and more bushy plants, and for 
general purposes, the beds may be slightly raised, as/,/, fin fig. 

19. When the trees are planted out the raised beds would be 
objectionable as diminishing the available height, hut for potted 
plants they are an advantage, raising the trees nearer to the light. ? 

In the north of England, and In all moist and cold districts of 
Scotland or Ireland* Mr Rivers recommends the introduction of a 
hot-water pipe or two into houses in which peaches, nectarines, mod 
apricots are to be grown, not to force them, but to ensure the 
ripening of both wood and fruit. 

12. Pits mid Frames, — These are used both for the Pits* 
summer growth and winter protection of various kinds of 
ornamental plants, for the growth of such fruits as cucum- 
bers, melons, and strawberries, and for the forcing of vege- 
tables. When heat is required, it is sometimes supplied 
by means of fermenting dung, or dung and leaves, or 
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tatuier T s bark, bub ifc is much more economically provided, 
on the score of labour at least, by hot-water pipes. Pits 
of many different forms have been designed, but it may 
be sufficient here to describe one or two which can be 
recommended for general purposes, 

Fig. 20 represents a simple and useful form of pit designed for 
the Chiswick garden by Mr Sibthorpe, and published by Mr R. 
Thompson ( Gardener’s Assistant, 499). It is 7 feet wide, the front 
wall 2 feet high, the back wall 3£ feet The walls are one brick 
thick, or 4J inches, with a 4-iuch pier a at every third rafter, the 



Fig. 20. — Sibfchorpe’s Plant Pit. 

foundations being respectively 9 and 14 inches. The wall plates 
both at front and hack project so as to allow the drip to fall clear 
of the walls ; and fillets of wood fixed to their under surfaces and 
close up to the wall on each side serve to maintain both the wall 
plate and top of the wall steadily in their positions. ^ Such a pit 
used for cucumbers or melons might be excavated slightly below 
the ground level to admit of bottom heat being supplied by a bed 
of fermenting dung, over which the soil should be placed in the 
usual way, bringing the plants up near to the glass ; or the bottom 
heat might be supplied by the kink system of heating or by hot- 
water pipes. For small store plants of any kind the interior might 
he filled up with any porous materials, finishing off with a surface 
of fine coal-ashes at a suitable height, or larger plants might be 
accommodated by using it as shown, without any filling up. Heat 
can easily be supplied by one or two 4-inch pipes, front and back, 
according to the temperature required ; hut if fermenting material 
be used tor this purpose, the lower portion of the walls, as far up 
as will be covered by the interior filling, should be pigeon-holed. 

An excellent pit for wintering bedding-out plants or young 
greenhouse stock is shown at fig. 21. It is built upon the pigeon- 
hole principle as 
high, as theground 
level a, a, and 
above that in 9- 
inch brickwork. 

At a distance of 
9 inches retaining 
walls b are built 
up to the ground 
level, and the 
spaccsbetweenthe 
two are covered by 
thick boarding, 
which is to be 
shut down as 
shown at c in Fig. 21. —Ventilated Plant Pit, 

cold weather to exclude frost, and opened as shown at d in mild 
weather to promote a free circulation of air through the pit. The 
height of the pit might be reduced according to the size of the 

S lants ; and, to secure the interior against frost, a flow and return 
ot-water pipe & should pass along beneath the staging, which 




Fig. 22.— Hot-Bed Three-Light Frame, 
should be a strong wooden trellis supported by projections in the 
brickwork. The water which drains from the plants or is spilt in 
watering would fall on the bottom, which should he made porous 
to carry it away. For many plants this under current of ventila- 
tion would be exceedingly beneficial, especially when cold winds 


prevented the sashes from being opened. _ A pit of this character 
may he sunk into the ground deeper than is indicated in the figure 
if the subsoil is dry and gravelly, but in the case of a damp subsoil 
it should rather be more elevated, as the soil could easily be sloped 
up to meet the retaining wall, 

For all useful purposes these two forms of pits will suffice, but Frames, 
there will always be found occupation for some of the common hot- 
bed frames (fig. 22). They should be made of the best red deal, 1 J 
inch thick. A convenient size is 6 feet wide, 24 inches high at the 
back and 15 in front ; and they are usually 12 feet long,_ which 
makes three lights and sashes, though they can be made with two 
lights or one light for particular purposes. Indeed, a one-light 
frame (fig. 23) is often found very 
convenient for many purposes. 

The lights should be 2 inches 
thick, and glazed with 21 oz. 
sheet glass, in broad panes four 
or five to the breadth of a light, 
and of a length which will work 
in conveniently and economi- 

sto frgsass; «■-*-*# ft- 

by accidents, and very short ones being objectionable as multiply- 
ing the chances of drip ; panes of from 6 or 8 to 12 inches long are 
of convenient size for garden lights of this character. In all gardens 
the frames and lights should be of one size so as to be interchange- 
able, and a good supply of extra lights (sashes) may always be turned 
to good account for various purposes. 




house. 


Fig, 24.— Span-Roof Frame. 

Boulton and Paul’s span -roof garden frame (fig. 24) may under 
some circumstances be useful as a substitute for the three-light 
frame. It is adapted for storing plants in winter, for nursing 
small plants in summer, and for the culture of melons and other 
crops requiring glass shelter. These frames arc made 11 inches 
high in front, 22 at the back, and 32 at the ridge, with ends of 
1-l-inch red deal ; the sashes, which are 2 inches thick, open by 
gearing, the front and back separately. The lights are hinged so 
that they can be turned completely back when necessary, This 
more ^ direct and ready access to the plants within is one of the 
principal recommendations of this form of pit. 

13. Mushroom House . — Mushrooms may be grown in Mush* 
sheds and cellars, or even in protected ridges in the open room 
ground, but a special structure 1 

is usually devoted to them. A 
lean-to against the north side of 
the garden wall will be found 
suitable for the 
purpose, though a 
span-roofed form 
may also he adopt- 
ed, especially if 
the building stands 
apart. 

The internal ar- 
rangement of a lean- 
to mushroom house 
is shown in fig. 25. 

The length may vary 
from 30 feet to 60 
feet; a convenient 
width is 10 feet, 
which admits of a 3J 
feet central path, and 
beds 3 feet wide 
on each side. The 
shelves; should be of 
slate a, a, supported 
by iron uprights &, b, 
each half having a 

front ledge of bricks _ , ,, , 

set on edge in cement ^5— Lean-to Mushroom House. 

c, c. The slabs of slate forming the shelves should not be too 
closely fitted, as a small interval will prevent the accumulation 
of moisture at the bottom of the bed. They may be supported 
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by iron standards or brick piers, back and front, bearing up a fiat 
bar of iron on which the slates may rest ; the use of the bar will 
give wider intervals between the supports, which will he found 
convenient for filling and emptying the beds. The roof may be 
tiled or slated ; but, to prevent the injurious influence of hot sun, 
there should he an inner roof or ceiling d s the space between which 
and the outer roof e should be packed with sawdust. A hot-water 
pipe / should run along both sides of the pathway, close to the 
front ledge of the lowest beds. The different shelves can he planted 
in succession ; and the lower ones, especially those on the floor 
level, as being most convenient, can he utilized for forcing sea-kale 
and rhubarb. 

Another style of house which answers remarkably well may be 
formed by an arch of brickwork, making a kind of tunnel, or by a 
semi-arch projected against a brick wall or against the side of a 
bank (fig. 26). In either case the arch d should be covered with 



Rig, 26. — Semi-Arch Mushroom House. 


a thick bank of earth e, and planted with spreading shrubs to keep 
it cool and shaded. The size of the beds and the fitting up may he 
exactly the same as in fig. 25 already described, except that on one 
side the available height will be necessarily less. 

Fruit 1L Fruit Boom. — In many gardens a portion of the 
room, shed accommodation behind the ranges of glass-houses is 
made to do service as a fruit room, but it is sometimes 
difficult to secure in this way the conditions favourable 
for the conservation of fruit. The main requisites are 
coolness and a steady uniform temperature, combined with 
darkness and moderate but not excessive dryness. A dry 
cool cellar makes an excellent fruit room. 

One of the most successful examples of a fruit room is that of 
Mr Moorman of Clapham, described by Mr Robert Thompson in 
tbs Journal of the Horticultural Society (vi. 110), of which figs. 27 
and 28 represent a plan and section. The building in this case 



Fig. 27.— Moorman’s Fruit Room (plan). 


was not specially erected for a fruit room, baying beep originally 
a loft over a coach-house. The walls have an inner lining of hoard 
enclosing a cavity, which is probably one cause of the, efficiency of 
the apartment, since the wood lining and the cavity containing air 
both act as slow conductors of heat. The ceiling on the north side 
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is. double, which also conduces to the same end. There is a swing 
window b, opened a little occasionally, but always covered with a 
roller blind so as to shut out light, and there is a small stove c, 
hut seldom used, and never for the sake of wanning the air, unless 
the temperature is below' freezing ; if damp is observed a little 
fire is lighted on a dry day, and this with ventilation soon dissi- 



Fig. 28.-— Moorman’s Fruit Room (section). 


pates it. The fruit shelves d, cl are made with battens 1J inch 
wide and 1| inch apart, with a layer of clean straw placed across 
them, and on this the fruit is kid out singly. The shelves are 
enclosed by a partition of open work c, e, w'hieh is made of battens 
similar to the shelves themselves. 

The fruit room in the Royal Horticultural Garden at Chiswick 
is a very good example of one on a larger scale. The floor of this 
is sunk about 18 inches below the ground level, and is concreted to 
keep out rats and mice. It is built against a north wall, and has 
a low sloping roof of slate. Three or four ranges of shelves are 
fixed all round against the walls, and there is a table occupying 
the centre for the display of samples of the different kinds grown. 

Such an apartment would form a convenient fruit room in a private 
garden establishment The walls should be hollow ; .and a ven- 
tilator made to open and shut, and communicating obliquely with 
the external air, should be inserted in the ceiling near each end, 
the interval between ceiling and roof being packed with dry saw- 
dust to assist in keeping up a uniform temperature. The shelves 
should he made of narrow battens of wood laid somewhat apart, as 
in Mr Moorman’s house, and the central table should be fitted 
with shallow drawers in which to store the very choicest fruits, such 
as the finer dessert pears, which should he individually wrapped in 
tissue paper and laid in a single tier. The better kinds of fruits 
on the open shelves should be laid out singly. It is a wise 
economy not to stint space in such a structure, as many things 
can he accommodated for a time in a room of this sort ; for 
example, the floor space beneath the shelves forms a good place for 
storing seed potatoes, especially those for the early crops. A 
window is necessary, as light will be occasionally required to 
examine and to select the fruits, hut it should be tight-fitting, and 
on all other occasions closed by shutters so as to keep the interior 
dark. The door should also be closely fitted, to exclude the 
external air; indeed it is better if the fruit room itself can he 
entered from an adjoining apartment, from which light need not be 
excluded, and which may serve as a seed room and store room 
for many of the smaller garden requisites. If a hot-water pipe can 
he run round these apartments from some neighbouring apparatus, 
so much the better, hut in the fruit room proper it should only 
be used occasionally to dispel damp, or, in the case of very severe 
weather, to keep out frost. 

15. Heating Apparatus , — Plant houses are heated in a Heating 
variety of ways, but practically smoke flues and hot-water 
pipes are principally made use of. The cost of erection 
is a little more for hot-water pipes than for Sues, but the 
former are the cheaper in the end. Steam is not now 
used as a heating medium, except where the waste steam 
of a manufactory is turned to account in some adjoining 
garden. The use of fermenting vegetable substances in 
the production of heat is rapidly, disappearing from our 
best gardens before the application of hot water, which 
is far more economical and certain in its effects. 

The Smoke Flue] that is, the continuous cavity commencing at Smoke 
the back of the furnace and ending at the chimney, when used as flue. 
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tanner’s bark, but it is mucl more economically provided, 
on the score of labour at least, by hot-water pipes. Pits 
of many different forms have been designed, but it may 
be sufficient here to describe one or two which can be 
recommended for general purposes. 

Rig. 20 represents a simple and useful form of pit designed for 
the Chiswick garden by Mr Sibthorpe, and published by Mr R, 
Thompson (Cfardener's Assistant , 499). It is 7 feet wide, the front 
wall 2 feet high, the back wall feet. The walls are one brick 
thick, or 4| inches, with a 4-itich pier a at every third rafter, tlie 



Fig. 20.— Sibfhorpe’s Plant Pit. 
foundations being respectively 9 and 14 inches. The wall plates 
both at front and back project so as to allow the drip to fall clear 
of the walls ; and fillets of wood fixed to their under surfaces and 
close up to the wall on each side serve to maintain both the wall 
plate and top of the wall steadily in their positions. Such a pit 
used for cucumbers or melons might he excavated slightly below 
the ground level to admit of bottom heat being supplied by a bed 
of fermenting dung, over which the soil should be placed in the. 
usual way, bringing the plants up near to the glass ; or the bottom 
heat migh t be supplied by the tank system of heating or by hot- 
water pipes. For small store plants of any kind the interior might 
be filled up with any porous materials, finishing off with a surface 
of fine coal-ashes at a suitable height, or larger plants might be 
accommodated by using it as shown, without any filling up. Heat 
can easily he supplied by one or two 4-inch pipes, front and back, 
according to the temperature required j but if fermenting material 
be used for this purpose, the lower portion of the walls, as far up 
as will he covered by the interior filling, should be pigeon-holed. 

An excellent pit for wintering bedding-out plants or young 

g reenhouse stock is shown at fig. 21. It is built upon the pigeon- 
ole principle as 
highaatheground 
level a, a, and 
above that in 9- 
inch brickwork. 

At a distance of 
9 inches retaining 
walls b f b are built 
up to the ground 
level, and the 

spaces between the 
two are covered by 
thick boarding, 

which is to be 

shut down as 

shown at c in Fig. 21« — Ventilated Plant Pit* 

cold weather to exclude frost, and opened as shown at d in mild 
weather to promote a free circulation of air through the pit. The 
height of the pit might be reduced according to the size of the 
plants ; and, to secure the interior against frost, a flow and return 
hot-water pipe e should pass along beneath the staging, which 




Fig. 22. — Hot-Bed Three-light Frame, 
should be a strong wooden trellis supported by projections in the 
brickwork. The water which drains from the plants or is spilt in 
watering would fall on the bottom, which should he made porous 
to carry it away. For many plants this under current of ventila- 
tion, would be exceedingly beneficial, especially when cold winds 


prevented the sashes from being opened. . A pit of this character 
may be sunk into the ground deeper than is indicated in the figure 
if the subsoil is dry and gravelly, but in the case of a damp subsoil 
it should rather be more elevated, as the soil could easily he sloped 
up to meet the retaining wall. 

For all useful purposes these two forms of pits will suffice, but Frames 
there will always be found occupation for some of the common hot- 
bed frames (fig. 22). They should he made of the best red deal, 
inch thick. A convenient size is 6 feet wide, 24 inches high at the 
back and 15 in front ; and they are usually 12 feet long, which 
makes three lights and sashes, though they can be made with two 
lights or one light for particular purposes, Indeed, a one-light 
frame (fig. 23) is often found very 
convenient for many purposes. 

The lights should be 2 inches 
thick, and glazed with 21 oz. 
sheet glass, in broad panes four 
or five to the breadth of a light, 
and of a length which will work 
in conveniently and economi- 
cally, very long panes being un- 
desirable from the havoc caused 

by accidents, and very short ones being objectionable as multiply- 
ing the chances of drip ; panes of from 6 or 8 to 12 inches long arc 
of convenient size for garden lights of this character. In all gardens 
the frames and lights should be of one size so as to he interchange- 
able, and a good supply of extra lights (sashes) may always he turned 
to good account for various purposes. 



Fig. 23,— -One-Light Frame. 



Fig. 24. — Span-Roof Frame. 


Boulton and Paul’s span-roof garden frame (fig. 24) may under 
some circumstances he useful as a substitute for the three-light 
frame. It is adapted for storing plants in winter, for nursing 
small plants in summer, and for the culture of melons and other 
crops requiring glass shelter. These frames are made 11 inches 
high in front, 22 at the back, and 32 at the ridge, with ends of 
1 J-inch red deal ; the sashes, which are 2 inches thick, open by 
gearing, the front and back separately. The lights are hinged so 
that they can be turned completely back when necessary. This 
more direct and ready access to the plants within is one of the 
principal recommendations of this form of pit. 

13. Mushroom House. — Mushrooms may be grown in Mush- 
sheds and cellars, or even in protected ridges in the open room 
ground, but a special structure ll0US0 * 

is usually devoted to them. A 
lean-to against the north side of 
the garden wall will be found 
suitable for the 
purpose, though a 
span-roofed form 
may also be adopt- 
ed, especially if 
the building stands 
apart. 

The internal ar- 
rangement of a lean- 
to mushroom house 
is shown in fig. 25. 

The length may vary 
from 30 feet to 60 
feet ; a convenient 
width is 10 feet, 
which admits of a 3J 
feet central path, and 
beds 8 feet wide 
on each side. The 
shelves should he of 
slate a, a, supported 
by iron uprights b f b, 
each half having a 0 
front ledge of bricks *” - , „ , 

set on edge in cement Fig. 25,— Lean-to Mushroom House, 

c, c. The slabs of slate fpraing the shelves should not be too 
closely fitted, as a small interval will prevent the accumulation 
of moisture at the bottom of the bed. They may be "supported 
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hy iron standards or brick piers, back and front, bearing up a flat 
bar of iron on which the slates may rest ; the use of the bar will 
give wider intervals between the supports, which will be found 
convenient for filling and emptying the beds. The roof may be 
tiled or slated ; but, to prevent the injurious influence of hot sun, 
there should be an inner roof or ceiling d , the space between which 
and the outer roof e should be packed with sawdust. A hot-water 
pipe / should run along both sides of the pathway, close to the 
front ledge of the lowest beds. The different shelves can be planted 
in succession; and the lower ones, especially those on the floor 
level, as being most convenient, can be utilized for forcing sea-kale 
and rhubarb. u 

Another style of house which answers remarkably well may be 
formed by an arch of brickwork, making a kind of tunnel, or by a 
semi-arch projected against a brick wall or against the side of a 
bank (fig, 26). In either case the arch d should be covered with i 



Fig. 26. — Semi-Arch Mushroom House. 


a thick bank of earth e, and planted with spreading shrubs to keep 
it cool and shaded. The size of the beds and the fitting up may be 
exactly the same as in fig. 25 already described, except that on one 
side the available height will be necessarily less. 

Fruit 14. Fruit Room.— In many gardens a portion of the 
room. s hed accommodation behind the ranges of glass-houses is 
made to do service as a fruit room, but it is sometimes 
difficult to secure in this way the conditions favourable 
for the conservation of fruit. The main requisites are 
coolness and a steady uniform temperature, combined with 
darkness and moderate but not excessive dryness. A dry 
cool cellar makes an excellent fruit room. 

One of the most successful examples of a fruit room is that of 
Mr Moorman of Olapbam, described by Mr Bobert Thompson in 
the Journal of the Horticultural Society (vi, 110), of which figs. 27 
and 28 represent a plan and section. The building in this case 



Fig. 27.— Moorman’s Fruit Boom (plan). 


was not specially erected for a fruit room, having been originally 
a loft over a coach-house. The walls have an inner lining of board 
enclosing a cavity, which is probably one cause of the, efficiency of 
the apartment, since the wood lining and the cavity containing air 
both act as slow conductors of heat. The ceiling on the north side 
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is double, which also conduces to the same end. There is a swing 
window . 5, opened a little occasionally, but always covered with a 
roller blind so as to shut out light, and there is a small stove c t 
but seldom used, and never for the sake of -warming the air, unless 
the temperature is below freezing ; if damp is observed a little 
fire is lighted on a dry day, and this with ventilation soon dissi- 



Fig. 28. — Moorman’s Fruit Boom (section). 


pates it. The fruit shelves d, d are made with battens inch 
wide and 1 J inch apart, with a layer of clean straw placed across 
them, and on this the fruit is laid out singly. The shelves are 
enclosed by a partition of open work e , e, which is made of battens 
similar to the shelves themselves. 

The fruit room in the Boyal Horticultural Garden at Chiswick 
is a very good example of one on a larger scale. The floor of this 
is sunk about 18 inches below the ground level, and is concreted to 
keep out rats and mice. It is built against a north wall, and has 
a low sloping roof of slate. Three or four ranges of shelves are 
fixed all round against the walls, and there is a table occupying 
the centre for the display of samples of the different kinds grown. 

Such an apartment would form a convenient fruit room in a private 
garden establishment. The walls should be hollow ; and a ven- 
tilator made to open and shut, and communicating obliquely with 
the external air, should be inserted in the ceiling near each end, 
the interval between ceiling and roof being packed with dry saw- 
dust to assist in keeping up a uniform temperature. The shelves 
should be made of narrow battens of wood laid somewhat apart, as 
in Mr Moorman's house, and the central table should be fitted 
with shallow drawers in w r hicb to store the very choicest fruits, such 
as the finer dessert pears, which should be individually wrapped in 
tissue paper and laid in a single tier. The better kinds of fruits 
on the open shelves should be laid out singly. It is a wise 
economy not to stint space in such a structure, as many things 
can . be accommodated for a time in a room of this sort ; for 
example, the floor spaee beneath the shelves forms a good place for 
storing seed potatoes, especially those for the early crops. A 
window is necessary, as light will be occasionally required to 
examine and to select the fruits, but it should be tight-fitting, and 
on all other occasions closed by shutters so as to keep the interior 
dark. The door should also he closely fitted, to exclude the 
external air ; indeed it is better if the fruit room itself can be 
entered from an adjoining apartment, from which light need not be 
excluded, and which may serve as a seed room and store room 
for many of the smaller garden requisites. If a hot-water pipe can 
he run round these apartments from some neighbouring apparatus, 
so much the better, hut in the fruit room proper it should only 
be used occasionally to dispel damp, or, in the case of very severe 
weather, to keep out frost. 

15. Heating Apparatus . — Plant houses are heated in a Heating 
variety of ways, but practically smoke flues and hot-water 
pipes are principally made use of. The cost of erection 
is a little more for hot- water pipes than for flues, but the 
former are the cheaper in the end. Steam is not now 
used as a heating medium, except where the waste steam 
of a manufactory is turned to account in some adjoining 
garden. The use of fermenting vegetable substances in 
the production of heat is rapidly, disappearing from our 
best gardens before the application of hot -water, which 
is far more economical and certain in its effects. 

The Smoke Mue' } that is, the continuous cavity commencing at Smoke 
the back of the furnace and ending at the chimney, when used as flue. 
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a source of heat, should ho carried along the front of the house, 
returning near the hack ; by the time it has run thus far most of 
the heat taken up from the fuel will he in course of transmission 
to the enclosed atmosphere of the house to he heated. There 
should he a gradual rise for some distance after leaving the furnace, 
which should be from 1 to 2 feet below the level of the front flue ; 
and there should be no sharp angles or turnings. Earthenware 
pipes may he substituted when appearance is not a consideration. 
Smoke flues should he cleaned out at least once a year. "When 
properly constructed, they answer their purpose sufficiently well ; 
but this mode of heating is now virtually superseded in all gardens 
of note by the hot-water system. 

Hot Eot Water ,— diffusion of heat in plant houses hy causing 

water, hot water to circulate in iron pipes or vessels was brought into 
notice in 1827, and has gradually superseded all other modes. The 
apparatus is more durable than flues, occupies less space, can be 
placed in situations where flues cannot, is more elegant in appear- 
ance, gives out a more steady and uniform heat, and can seldom be 
overheated. The true cause of the circulation of the water in the 
pipes may he explained by fig. 29. "When the water in the boiler 



Fig. 29.— Diagram of Tank Boiler showing Circulation in Pipes, 


a is heated up, it expands and so becomes lighter than that in the 
cistern l ; the pressure at a in the horizontal pipe d is thus less 
than at y, so that the water flows through d from 5 to a, and b 
is kept supplied from the pipe c. In this arrangement, which 
represents the common tank boiler, with a cistern at the extremity 
of the pipes, the process of heating was slow, and many changes 
have consequently been made. 

The The 2?urmce .~ The most perfect furnace is that in which the 

furnace, combustion is most complete. On this account the fire should be 
surrounded by slow conductors of heat, such as Welsh lumps or 
other kinds of fire-brick ; and the sides of the furnace should not 
be formed hy any part of the boiler, nor should the furnace bars he 
tubular and connected with the boiler, though this latter plan is 
sometimes] adopted to prevent the burning out of the bars. All 
the air necessary for maintaining combustion should enter from 
below, that is, through the ash-pit, and not through the door or 
sides of the furnace ; but to produce this effect the furnace should 
be fitted with double doors and ash-pit registers, for. thus only can 



Fig, #0. — Sliding Furnace Doors. 


Stoker have control over his furnace, By shutting the ash- 
pit and furnace door closely combustion is lessened, and the fire 
may be kept almost in^ a state of quiescence for many hours 
together ; while, on opening either tho door or ash-pit register, air 
m admitted and combustion goes on. Sylvester’s furnace doors of 
doors of similar sliding form (fig. 80) are preferable to the ordinary 
hinged doors, because they can be opened to any extent, and are 
less liable to get out of order, These doors are faced with fire- 
S lc ^ a ?. run on ro ^ eis 011 m fron r °d? or slide hy means of a ledge. 
Hr Taplrn recommended, in the Florist and Tomologist (1868, p. 
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82), that, to prevent the burning away of the furnace bars and the 
formation of clinkers, the ash-pit should be kept filled with water, 
and states that the bars will then last three times as long as with 
the ordinary dry ash-pit, The ash-pit may be built in cement for 
this purpose, or fitted with a cast-iron pan for the water. 

Hot* Water Boilers.— Only a few of the principal types of the Boilers, 
very diverse kinds of boilers can be noticed here. Tho simpler tho 
form and the less complicated the whole apparatus is the better. 

It is essential that a large area of the boiler surface should be 
brought within the direct action of the fire. 

Rogers's Conical Boiler (fig. 31), which has long been in use, is Conical 
very suitable for heating pits and small houses, since it is econo- boiler. 



Fig. 31.— Rogers’s Conical Boiler. 


mical of fuel, and gives out a steady heat for along time — 15 to 20 
hours. It is formed of two truncated concentric cones, with a 
space of 2 or 3 inches between them for the water, tho furnace 
being in the inner cone, and the fuel supplied from the top. It 
was originally surrounded with brickwork, but several improve- 
ments have been introduced. In fig. 31 the boiler is placed in a 
cast-iron stand, with ground circular furnace, and register ash-pit 
doors,— a being the furnace, l tho boiler, c flow and return pipes, 
d the furnace door, e smokeqnpe to the vent, / ash-pit, g grating, 
b hole for cleaning the furnace. The best kinds of fuel are coke, 
gas cinders, and anthracite ; but common coal which does not cake 
very much is also suitable, as it is soon formed into coke. 

Saddle Boilers .— The saddle boiler is a very efficient form, steady Saddle 
and sure in its working. In its improved forms it is, perhaps, the boilers, 
best for general purposes. It should be set over a furnace, the 
sides and end of which should he of fire-brick. It may be quite 
plain, or with the inner surface ribbed or corrugated (fig. 32), a 
modification adopted by Mr Gray of Chelsea. In all saddle boilers, 



Fig s 32. -Gray’s Saddle Boiler. 


which should be deep from front to back, and set well back from 
the doors of the furnace, the full force of the fire strikes the dome 
of the boiler directly, and so long as the fire continues this is the 
part most directly influenced hy its heat. Tho flow pipe is shown 
at a, and the return pipe at 5, while c represents an opening (one 
oil each side) for the passage of the smoke into the flues, tlie end 
being a Water-Way, M forming part of the boiler, The boilef is 
emptied by a small tap affixed to the pipe shown in the front. 

There ate many forms of what am caM Mted Saddle Boilers, 
all of them good and thoroughly efficient if properly set. One of 


heating.] HORTICULTURE 


229 


these, with a terminal water-way, is shown in elevation at fig. SS, 
and in section, showing the mode of setting, at fig. 34. The fire 
is made under the principal arch a ; the flame and smoke return 
through the flue b , and then turn hack oyer the top of the boiler 


Fig. 33 ,—FIued Saddle Boiler, 

to the outlet c, which can he placed at whatever point is in each 
case most convenient. The other parts referred to are^-4 flow 
pipe, e, return pipes, t soot-door for cleaning flues, g furnace door, 
h ash-pit door. 




Fig. 34. — Flued Saddle Boiler (section). 


Gold The Gold Medal Boiler (figs. 35-38) is perhaps one of the best 
medal of these modified saddles, and like the others has a dome or arch a, 
hoiler, and hack water-way b ; the heated products of combustion striking 
against this back are sent up the central flue a, and then diverted 
into the side flues cl } d, before passing into the chimney shaft e. 
Fig. 36 shows a transverse section, and fig. 37 a longitudinal 
section set in brickwork, which is shown in elevation in fig, 38. 



Fig. 35. — Gold Medal Boiler. 


The ash-pit is shown at/, the furnace door at 1% % the centre and 
side flues at c and d, the water-way end ah b t the soot-door at i, 
the sludge-plugs for cleaning out the interior at g t the flow pipe 
at m, the return at n, while l shows a hollow space around the 
hoiler for utilizing the heat given off by its exterior surface. This 
hofler is named from its having won the gold medal in a hoiler 
competition at Birmingham in 1872. The witley Court boiler and 
the Glasgow boiler are both excellent forms of the flued saddle type. 



SUmis's Trcntkam Boiler (fig. 39) is a very powerful and Trent- 
economical one, for large establishments especially. It is a inodifl- ham 
cation of the well-known Cornish hoiler, and consists of two boiler, 
wrought-iron cylinders substantially rivetted together, and having 
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Fig. 36.— Gold Medal Boiler (transverse section). 


a water space of about 2 inches between them. The frame for the 
furnace doors d is attached to the front. It is supported by two 
cast-iron cbairs a } a, the front chair forming the frame for the 
lower flue doors b, which fasten by a simple catch, and can readily 



he lifted off for cleaning the flues, ^ The plug c, opened by unscrew- 
ing it, is for the purpose of clearing out all interior accumulations 
of dirt, which should be done thoroughly at short intervals. The 
flow pipe is at e } the return at/. In setting, the chairs are placed 



Fig. 38,— Gold Medal Boiler (brickwork setting). 


level- on a solid foundation, and two 9-ineh wails are built up so as 
just to clear the hoiler, and about level with the centre of the 
cylinder ; on these a course of fire-brick lump*? is laid, and brought 
close up to the side of the cylinder, and resting on the lumps an 
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arcli is turned leaving a space the depth of the top flue doors b, to 
serve as an upper flue, while the space below forms a lower flue. 
The grate bars are inside the cylinder towards the lower part, the 
space above them forming the furnace, and that below them the 



Fig. 39. — Stevens’s Trentliam Boiler. 


ash-pit. The heat thus passes through the centre of the cylinder, 
then returns by the upper flue over its top, and is conducted to the 
chimney by the lower flue, which arrangement is found to work better 
than when the heated air is made to pass through the lower flue first. 
Tubular Tubular Boilers. —While the action of tubular boilers is rapid, and 

boilers, they are undoubtedly very powerful, they are said to be prodigal in 
their consumption of fuel, and liable to crack. In many cases, how- 
ever, they have done good work for many years, and they are conse- 
quently employed to. a considerable extent. The original tubular 
boilers were horizontal, but the upright form has nearly superseded 
this, and the Upright Oval Tubular of Mr Gray, and the Duplex 
Upright Tubular of Messrs Weeks & Co., both of Chelsea,— the 
latter marked by improvements introduced specially to meet the 
foregoing objections,— are the best forms at present in use. The 
Duplex (fig. 40) is made in two equal parts, each being capable of 



Fig. 40.— Weis’s Duplex Tubular Boiler, 
being worked alone. Each section consists of a semicircle of up- 
right tubes forming the hoiler proper, fitted with the diaphragm a } 
by which more perfect combustion of the fuel is secured, a series of 
horizontal pipes forming the furnace f a flow pipe b and a return 
pipe c, ana an outlet d for removing sedimentary deposits from 
IheinWor. 


Ladds 1 s Boiler (fig. 41) is a horizontal tubular, which is found to 
be extremely powerful as well as economical. It is a rectangular 
box 6 feet long, made of 2-inch iron pipes, fixed into hollow water 
spaces which form the ends ; these pipes act as fire bars, and form 
the sides of the furnace. Above the fire there are three series of 
horizontal pipes, each covered by a layer of tiles so placed as to 
convert the two intervening spaces into flues, along which the 
flames and smoke travel for 18 feet, the smoke escaping at the. far 
end by an opening in the upper layer of tiles. Each tier of pipes 



Fig. 41.— Ladds’s Boiler. 


in its turn therefore gets its share of heat from the burning fuel, 
and the consequence is that the apparatus is very quick in its 
action. The tnhes are fitted in with Portland cement and hempen 
cord packing— tar ropes being found to destroy the cement. These 
boilers each heat 3000 feet or more of 4-incli piping. On the top 
of the upper layer of tiles are placed about 9 inches of ashes, thou 
ordinary inch boards which rest on 4^-incli retaining walls, and on 
these 8 or 10 inches more of ashes, which very efficiently prevents 
any loss of heat. 

Stoves, <£*c. — In the case of very small houses petroleum stoves or Stoves, 
lamps are sufficient to keep out all ordinary frosts, but they are 
attended with a disagreeable smell. A small conical or cylindrical 
boiler attached to a system of piping is by far the safest and best 
in such cases. The furnace heating may also be effected either with 
petroleum, or, better still, as requiring no attendance, with gas. 

The furnace should be accessible from the outside only, so that 
none of the products of combustion may enter the house. A small 
conservatory might he readily heated in this way from a furnace 
fixed in a recess of the back wall or in the basement of the house, 
and placed near one of the fire-places, so that the outlet may be con- 
ducted into the chimney. A flow and return passing along under 
the side and front stage (avoiding doorways) might be kept heated 
by means of a small hoiler of any form set over a circlet of gas jets. 

If on the level, the arrangement would he more simple still, since 
the boiler could be set in the house' without brickwork, and ‘the 
furnace constructed beneath it by piercing through the exterior 
wall/ and fitting the opening with an ordinal’}' furnace door. 

Hot-water pipes are best made of cast-iron. Tow or rope, and a Material, 
mixture of red and white lead, are generally 'used for packing or shape, 
caulking the joints, though some prefer vulcanized india-rubber and size 
rings, which make good sound joints, and are very easily romov- of pipes, 
able; for the joints near the fire iron cement must, however, he 
used. Flat pipes, and fluted or semi-circular pipes have sometimes 
been used, but the cylindrical form is much to be preferred. The 
number of pipes must be regulated by the extent to be heated, and 
the degree of temperature required; it is often well to have three 
or even four flow pipes and only one return pipe. 

Pipes of 4-inch bore are almost universally employed, hut 3-incli 
pipes may often be used in small houses. It is a mistake to stint 
the quantity of piping, since it is far more economical and better 
for the plants to have a larger surface heated moderately than a 
smaller surface heated to the highest possible degree. The pipes 
should, moreover, he placed near the front or lowest part of the 
house, and, to prevent loss of heat by conduction, should be sup- 
ported clear of the ground, not less than 6 inches, upon cast-iron 
chairs. ;■ .■■■ 

Mr Cannell of Swanley has adopted the plan of fixing two or Pipes 
three distinct lilies of small piping close under the roof glass, so under 
as to prevent the air near the glass from getting cold. This roof 
contrivance is particularly useful in repelling damp during winter ; glass, 
and it may also be adopted for warming pits intended for the 
growth of half-hardy plants. ■ 

Hot water may he beneficially applied to garden walls, not, Heating 
however, for the purpose of forcing the blossoms, but to assist in of walls, 
maturing late fruit and the young wood in unpropitioua seasons. 


VENTILATION ] H 0 R T I C 

To tins end the -walls must he built hollow, and the pipes placed 
neai the bottom of the cavity, and supported on cast-iron chairs 
placed on the top of the foundation couise of material This 
method was hist exemplified by Mi Atkinson m the gardens of the 
duke of Bedfoid at Woburn Abbey m 1828 
H- itmg The Tank System of heating garden structures was introduced 
by tank* some yeais since by Mr W E Rendle It consists m circulating 
hot watei m broad shallow tanks instead of closed pipes It will 
be obvious that as the water is to flow along these open (01 only 
loosely coveied) conduits, they must themselves be level, and the 
boiler must be either at the same level or below it, the connexion 
between the two being made m either case by hot-water pipes 
of suitable length The tanks aie formed of wood, buck, stone, 
01 cast-lion When of wood, they require to be made of good sound 
plank, not less than 2 inches thick, and pioperly jomted, and they 
aie usually coveied with slates Stone or buck tanks lequire to be 
lined with a thick coating of Roman cement, while stone, slate, or 
buck pavement may be employed foi coveis The cast-iron tanks 
have coveis of the same material 
When one tank only is employed, as for example in supplying 
bottom heat to the front bed of a propagating pit, it should be 
constructed with a division along the centre, running to within 
about a foot of the end, which should be left open to allow of the 
watei passing to the othei side , the flow pipe from the boilei 
should be connected with the end of the tank on one side of the 
central division, and the return pipe foi leading the water back to 
the boilei should be connected at the same end on the other side of 
the division, a sufficient nurabei of pipes being also connected with 
the flow and letum pipes to heat the atmospheie to the tempeiatuie 
desned It is convenient to have valves fixed m the flow and 
letum pipes, so as to shut off bottom oi top heat as may be 
requued In a laigei house a tank may am along the fiont, across 
the end, and along the back to the end whence it started , and this 
may be eithei divided along the centie as in the foimer case, the 
watei flowing the whole distance on one side the division and 
returning on the other, oi a bioad tank may occupy the front and 
back, and be connected at the end by an oidinary 4-mch pipe, the 
flow f mill the boilei being united with the fiont tank, and the 
return earned horn the hack tank into the boiler 
The tank system of heating is perhaps one of the readiest modes 
of supplying bottom heat to plunging beds either for piopagatmg or 
foi growing plants, though the same end is practically attained by 
running some of the oidinary 4-mch pipes connected with the 
heating apparatus through a tank which can be chaiged with watei 
when necessaiy, and emptied when heat is not letpmed When 
the plan is used foi supplying both top and bottom heat, piovision 
must be made to prevent too much of the steam oi vapour from 
passing into the house , and, on account of the dangei of having 
too much damp at ceitam seasons, it is perhaps preferable to have 
a separate set of pipes foi the supply of atmospheric heat 
Solar Solar Meat —The rays of the sun reflected fiom walls and other 
heat surfaces become a souice of artificial heat Tins species of heat, 

however, is materially affected by the admission of the air necessary 
to the health of the plants Solar heat, if propeily iegulated by 
ventilation, is of immense impoitance m the ripening of all the 
frnei fruits, as well as foi the abundant development of blossoms 
m the case of doweling plants In the orchaid house, flints aie 
ripened by the influence of solai heat alone To secure as much 
solar heat dm mg the day as possible, the ventilators should be 
opened eaily m the morning, and closed oaily in the afternoon 

Ventila- 16 Ventilating Apparatus — The object of ventilation 
tion, 1S not so much to aid the respiration of the plants as to 
carry off noxious vapours and to regulate the moistute and 
temperature The mechanical agitation both of the atmo- 
sphere and of the foliage caused by a free circulation, 
piovided it be not too cold or too rudely admitted, has also 
a beneficial influence on the health of the plants All 
ventilation, observes Mr MTntosh. (Book of the Garden, i. 
271), “is founded upon the simple principle that cold air 
is heavier and has a tendency to sink downwards, while 
hot air is light and rises to the top. At first sight it may 
appear that, for the purpose of ventilating any building, it 
is only necessary that holes should be made at the bottom 
of the apartment for the air to enter, and other holes be 
placed in the upper pait foi the air to escape. Practically, 
however, ventilation is far from being so simple an affair,” 
since currents of air are very difficult to direct or control, 
to moderate, or even to regulate with very great nicety. 
Too frequently air is given only during the day, and is 
excluded at night, often with an increase of fire-heat 
Judicious horticulturists will reverse this, since plants 
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require fresh air by night as well as by day, and in all 
countries cool nights succeed even the hottest days. 

The mode of ventilating plant houses formerly in use 
was by letting down the top roof sashes , this was often 
supplemented by having the front or upright sashes also 
made movable, and more or less widely opened either 
outwards or laterally dui mg the daytime. It is much 
more economical, however, and equally efficacious, to have 
the roof sashes fixed, and the top ventilation effected by 
means of a lantern m the case of a span-ioofed house, or 
by horizontal ventilators near the top of the hack wall in a 
lean-to The front ventilation maybe effected by openings 
m the front wall opposite the heating pipes, by which 
means the cold air is warmed, which is the best plan in all 
houses where a high temperature has to be maintained, and 
is especially necessary m forcing-houses, on account of the 
risk of injury to the foliage from cold air , or the front 
sashes may be made movable, which is better in temperate 
houses. In the case of pits, where there aie no front 
sashes provided, the ventilators are sufficient for the 
purpose The sliding down of one sash over the other, as 
once generally and even now frequently piactised, greatly 
augments the shade in oblique sunshine, and is strongly 
objectionable on that account The lantern mode of con- 
struction obviates this, but in a lean-to, and even with span 
roofs, it is better to have shorter movable sashes, hung so 
as to open by being elevated at the lower edge instead of 
sliding one over the other A very slight elevation is 
sufficient for the egress of vitiated air 

A successful plan of wanning the fresh air, recommended 
many years ago by Mr T. Moore (Joum, Sort Soc, i. 

110), consists in passing the air after its admission by front 
ventilators through a heated chamber separate from the 
tank used as the heating medium, but admitting of com- 
munication with the tank chamber if necessary for the 
purpose of supplying moisture The warmed fresh air is 
then led out m front of the tank, and carried forwards by 
the circulation up the slope of the roof, descending near the 
back wall to the floor, whence it is sucked into the heated 
chamber, mingling with the fresh air as it enters to repeat 
the circuit. A ventilator m the back wall provides the 
means of egress when this is required Another plan, well 
adapted for forcing-houses, consists m fixing from end to 
end, below the hot-water pipes used foi heating the structure, 
a zinc pipe of 6-inch or 8-inch diameter, and perforated 
with small holes, one end of the tube passing through an 
outer wall, and being fitted with a valve which can be 
wholly or partly closed at pleasure. Other means of 
accomplishing the same end may be adopted to suit parti- 
cular cases 

In order to secure the circulation of the confined air 
during the night, and thus to prevent an injurious rise 
of the temperature, and also to economize fuel, it is of ad- 
vantage where practicable to use shutters These should 
consist of a light frame, readily movable, and fitted so as 
to slide readily in grooves on a skeleton roof , and they 
should be covered with asphalted felt, or strong brown 
papei coated with tar, which is much used m Germany for 
coveiing purposes, and is both durable and cheap. This 
should form a close outer coveiing, the ventilators being 
set open at bottom and top 

Formerly all ventilation had to be effected by the hand 
unaided, each sash being opened or shut separately, a 
matter of some urgency on the sudden outburst of sunshine. 

In all good ranges of glass, and m detached houses also, 
the work is now effected by machinery, many ingenious 
combinations of which are in use for this purpose. 

17. Hygromtry — For the healthy growth of plants, Hjgrn- 
the regulation of the moisture is as necessary as the regu- ^etry 
lation of the heat A considerable degree of moisture is 
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necessary in the cases of most plants cultivated m a high 
temperature; but the amount varies of course in diffeient 
cases, and this presents one of the principal difficulties in 
the management of what is called a mixed collection, 
whether of stove 01 greenhouse plants. In the case of 
fruits, where a house is mostly devoted to one subject, 
whether grapes, peaches, pines, or melons, the requisite 
conditions can be more readily secured. The instrument 
with which the amount of moisture present m the atmo- 
sphere is measured is the hygrometer. The two hygro- 
meters most generally used are Darnell’s and the dry and 
wet bulb, the former a more delicate instrument, best 
adapted for scientific observations, the latter a simpler 
instrument, better adapted for horticultural purposes, 
because requiring less delicate manipulation. It consists 
of two thermometers mounted on one frame, the readings 
of which when uncovered should correspond. One bulb is 
left uncovered, the other is covered with muslin, and a few 
threads of cotton, with their other ends immersed m water, 
keep it constantly moist. The temperature is lowered by 
the evaporation from the moistened bulb, and the difference 
in the readings of the two thermometers shows the degiee 
of dryness Mr Glaisher’s instructions, which accompany 
the set of hygrometrical tables published by him, will he 
found of great assistance by every one making use of this 
instrument. 

III. Garden Materials and Appliances 

18. Soils and Composts —The principal soils used in 
gardens, either alone, or mixed to form what are called 
composts, are — loam, sand, peat, leaf-mould, and various 
mixtures and combinations of these made up to suit the 
different subjects under cultivation. 

Loam is the staple soil for the gardener ; it is not only 
used extensively in the pure and simple state, but enters 
into most of the composts prepared specially for his plants. 
For garden purposes loam should be rather unctuous o* 
soapy to the touch when moderately dry, not clinging nor 
adhesive, and should readily crumble when a compressed 
handful is thrown on the ground. If it clings together 
closely it is too heavy and requires amelioration by the 
admixture of gritty material , if it has little or no cohesion 
when squeezed tightly in the hand, it is too light, and 
needs to be improved by the addition of heavier or clayey 
material, Sound friable loam cut one sod deep from 
the surface of a pasture, and stacked up for twelve months 
in a heap or ridge, is invaluable to the gardener. When 
employed for making vine borders, loam of a somewhat 
heavier nature can be used with advantage, on account 
of the porous materials which should accompany it, For 
stone fruits a calcareous loam is best ; indeed, for these ; 
subjects a rich calcareous loam used in a pure and simple 
state cannot ^be surpassed. Somewhat heavy loams are 
beet for potting pine apples, for melons and strawberries, i 
and may be used with the addition of manures only; but ' 
for ornamental plants a loam of a somewhat freer texture is E 
preferable and more pleasant to work. Loam which con- 
tains much red matter (iron) should he avoided. 

Sand is by itself of little value except for striking cuttings, 
for which purpose fine clean sharp silver sand is the best; and - 
a somewhat coarser kind, if it is gntty, is to be preferred to 
the comminuted sands which contain a large proportion of 
earthy matter. River sand and the sharp grit washed up 
sometimes by the road side are excellent materials for laying 
around choice bulbs at planting tune to prevent contact with 
earth which is perhaps manure-tainted. Sea sand may be 
advantageously used both for propagating purposes and for 
fixing in composts. For the growth of pot plants sand 
^ an essential part of most composts, in order to give them- 
tjhe needful porosity to carry off all excess of moisture from 


tb 3 roots If the finer earthy sands only are obtainable, 
they must be rendered sharper by washing away the earthy 
particles Washed sand is best for all plants like heaths, 
which need a pure and lasting compost. 

Peat soil is largely employed for the culture of Amencan 
plants, as rhododendrons, azaleas, heaths, &c. In districts 
where heather and gritty soil piedommate, the peat soil is 
poor and unprofitable, but selections fiom both the heathy 
and the richer peat soils, collected with judgment, and 
stored in a dry part of the compost yard, are essential 
ingredients m the cultivation of many choice pot plants, 
such as the Cape heaths and many of the Austialian 
plants. Most monocotyledons do well m peat, even if they 
do not absolutely require it. 

Leaf-mould is eminently suited for the growth of many 
free-growing plants, especially when it has been mixed with 
stable manure and has been subjected to fermentation foi 
the formation of hot beds. In any state most plants feed 
greedily upon it, and when pure or free from decaying wood 
or sticks it is a very safe mgredient m composts , but it is so 
liable to generate fungus, and the mycelium or spawn of 
certain fungi is so injurious to the roots of trees, attacking 
them if at all sickly or weakened by drought, that many 
cultivators prefer not to mix leaf-mould with the soil used 
for permanent plants, as peaches or choice ornamental tiees. 

For quick growing plants, however, as for example most 
annuals cultivated m pots, such as balsams, cockscombs, 
globe-amaranths, and the like, for cucumbers, and for young 
soft-wooded plants generally, it is exceedingly useful, both 
by preventing the consolidation of the soil and as a manure. 

The accumulations of light earth formed on the surface m 
woods where the leaves fall and decay annually are leaf- 
mould of the finest quality, 

The material known as cocoa-nut fibre refuse is analo- 
gous to leaf soil, and may be employed for similar purposes. 

It should be mixed with gritty matter to favour the passage 
of water, and indeed requires to be so mixed when m an 
advanced stage of decay, m older to prevent its collapse 
into a close pasty mass. This cocoa-nut refuse ls also a 
useful light material into which to plunge pots containing 
plants, as a preservative of the roots from the drying effects 
I of the sun or the chilling effects of frost. 

Composts are mixtures of the foregoing ingredients m Corn- 
varying proportions, and in combination with manures if posts, 
necessary, so as to suit particular plants or classes of plants. 

The chief point to be borne in mind m making these mix- 
tures is not to combine m the same compost any bodies 
that are antagonistic m their nature, as for example limo 
and ammonia In making up composts for pot plants, the 
fibrous portion should not be removed by sifting, except for 
small sized pots, but the turfy portions should be broken 
up by hand and distributed in smaller or larger lumps 
throughout the mass. When sifting is had recourse to, the 
fibrous matter should be rubbed through the meshes of the 
sieve along with the earthy particles. Before being used 
the turfy ingredients of composts should lie together in a 
heap only long enough for the roots of the herbage to die, 
not to decompose 

19 Manures — These are of two classes, organic and Manures, 
inorganic — the former being of animal and vegetable, the 
latter of mineral origin. 


P^rm-yard manure consists of the mixed dang of horses and Oigaiiic 
cattle thrown together, and more or less soaked with liquid dram- rnamuen 
mgs of the stable or byre It is no doubt the finest stimulant for 
tne growth of plants, and that most adapted to restore the fertile 
elements, which the plants have abstracted from exhausted soils 
frimeSed^t 18 ^ e d for garden use when in a moderately 
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*5®! ^impartially decomposed state, as afforded by 
exhausted hot beds, it is well adapted for garden use It is most 
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beneficial on cold stiff soils. It should not he allowed to lie too 
long unmoved when fresh, as it will then heat violently, and the 
ammonia is thus driven off. To avoid this, it should be turned over 
two or three times if practicable, and well moistened— preferably with 
farm-yard drainings. 

Cow clung is less fertilizing than horse dung, but being slower in 
its action it is moro durable ; it is also cooler, and therefore better 
for hot dry soils. Thoroughly decayed, it is one of the best of all 
manures for mixing in composts for florists’ flowers and other choice 
plants. 

Pig clung is very powerful, containing more nitrogen than horse 
dung ; it is therefore desirable that it should undergo moderate 
fermentation, which will be secured by mixing it with litter and a 
portion of earth. When weeds are thrown to the pigs, this fer- 
mentation becomes specially desirable to kill their seeds. The drain- 
ings of a pig-stye form a most valuable liquid manure for vegetable 
crops. 

Night-soil is an excellent manure for all bulky crops, but requires 
to be mixed with earth or peat, or coal-ashes, so as both to deodorize 
it and to ensure its being equally distributed. Quick lime should 
not he used, as it dispels tlie greater part of the ammonia. When 
prepared by drying and mixing with various substances, night-soil 
is sold as poudrette, or desiccated night-soil, the value of which 
depends upon the materials used for admixture. 

Malt-dust is an active manure frequently used as a top-dressing, 
especially for fruit trees iu pots. It is rapid in its action, but its 
effects are not very permanent. Bape dust is somewhat similar in 
its character and action. 

Bones are employed as a manure with decided advantage both to 
vegetable crops, and to fruit trees, as well as to flowers. For turnips 
bone manure is invaluable. The effects of bones, are no doubt 
mainly due to the phosphates they contain, and they are most 
effectual on dry soils. They are most quickly available when dis- 
solved in sulphuric acid. 

Guano is a valuable manure now much employed, and may be 
applied to almost every kind of crop with decided advantage. It 
should be mixed with six or eight times its weight of loam or ashes, 
charred peat, charcoal-dust, or some earthy matter, before it is 
. , applied to the soil, as from its causticity it is otherwise not unlikely 
to kill or injure the plants to which it is administered. 

Pigeon clung approaches guano in its power as manure . It should 
be laid up in ridges of good loamy soil in alternate layers to form a 
compost, which becomes a valuable stimulant for any very choice 
subjects if cautiously used. The dung of the domestic fowl is very 
similar in character. 

Earn, hoof -parings, ivoollen rags , fish, blubber , and blood are all 
good manures, and should be utilized if readily obtainable. Sawdust 
and tan are of less value. 

Liquid manure, consisting of the chainings of dung-heaps, stables, 
cowsheds, &c., or of urine collected from dwelling houses or other 
sources, is a most valuable aud powerful stimulant, and can be 
readily applied to the roots of growing plants. The mine should be 
allowed to putrefy, as iu its decomposition a large amount of 
ammonia is formed, which should then be fixed by sulphuric acid 
or gypsum ; or it may he applied to the growing crops after being 
freely diluted with water or absorbed in a compost heap. Liquid 
manures can be readily made from most of the solid manures when 
required, simply by admixture with water. "When thus artificially 
compounded, unless for immediate use, they should he made strong 
for convenience of storage, and applied as required much diluted. . 
Inorganic Ammonia is the most powerful of the manures of the inorganic 
manures, series, and one of the most important of the constituents of manures 
■ generally, since it is the chief source whence plants derive their 
nitrogen. It is largely supplied in all the most fertilizing of organic 
manures, hut when required in the inorganic state must he obtained 
from some of the salts of ammonia, as the sulphate, the muriate, or 
the phosphate, all of which, being extremely energetic, require to 
be .used with great caution. These salts of ammonia may be used 
at the rate of from 2 to 3 cwt. per acre as a top-dressing in moist 
weather. When dissolved in water they form active liquid manures. 

Potash aud soda are also valuable inorganic manures in the form 
of carbonates, sulphates, silicates, and phosphates, but the most 
extensively employed is the nitrate of potash. The manures of this 
class are of course of value only in cases where the soil is naturally 
deficient ip them. On this account the salts of soda are of less 
importance than those of potash. The value of wood ashes as a 
manure very much depends upon the carbonate and other salts of 
potash which they contain. 

Lime in the; caustic state is beneficially applied to soils which 
contain an excess of inert vegetable matter, and hence may he used 
for the improvement of old garden soils saturated with humus, or 
of peaty soils not thoroughly reclaimed. It does not supply the 
place of organic manures, but only renders that which is present 
available for the nourishment of the plants. It also improves the 
texture of clay soils. 

Gypsum, or sulphate of lime, applied as a top-dressing at the rate 
of 2 to 3 cwt per acre, has been found to yield good results, 


especially on light soils. It is also employed in the case of liquid 
manures to fix the ammonia. 

Burnt day has a very beneficial effect on clay land by improving 
its texture and rendering soluble the alkaline substances it contains. 
The clay should be only slightly burnt, so as to make it crumble 
down readily,* in fact, the fire should not he allowed to break 
through, but should be constantly repressed by the addition of 
material. The burning should be effected when the soil is dry. 

Vegetable refuse of all kinds, when smother-burned in a similar 
way, becomes a valuable mechanical improver of the soil ; but the 
preferable course is to decompose it in a heap with quick lime and 
layers of earth, converting it into leaf-mould. 

Soot forms a good top-dressing ; it consists principally of charcoal, 
but contains ammonia, whence its value as a manure is derived. It 
should be kept dry until required for use. It may also he used 
beneficially in preventing the attacks of insects, such as the onion 
gnat and turnip fly, by dusting the plants or dressing the ground 
with it. 

Common salt acts as a manure when used in moderate quantities, 
but in strong doses is injurious to vegetation. It suits many of 
the esculent crops, as onions, beans, cabbages, carrots, beet-root, 
asparagus, &g. ; the quantity applied varies from 5 to 10 bushels 
per acre. It is used as a top-dressing sown by the hand. Hyacinths 
and other bulbs derive benefit from slight doses,, while to asparagus 
as much as 20 lb to the rood has been used with beneficial effect. 
At the rate of from 6 to 10 bushels to the acre it may be used on 
garden lawns to prevent worm casts. For the destruction of weeds 
on gravel walks or in paved yards a strong dose of salt, applied 
either dry or in solution, is found very effective, especially a hot 
solution, but after a time much of it becomes washed down, and the 
residue acta as a manure ; its continued application is undesirable, 
as gravel so treated becomes pasty. 

20. Tools, Implements , With regard to garden tools, l 

instruments, implements, and machinery, it is only some 
of the more modern inventions and im- 
provements that can be touched on here. 

The two indispensable tools are the 
spade and the knife. The spade is com- 
monly used for digging and trenching, 
but much of this work is now better done 
by means of Parkes’s digging-fork (fig. 

42), which is both handier and lighter, 
and breaks up the ground better than 
the spade. The pickfork or Canter- 
bury hoe (fig. 43} is a very useful tool for 
breaking up the surface soil, the three- 
pronged end being used for the looser 
parts, and the mattock end for breaking 
clods, or when the surface has become . 
much consolidated. The drag (fig. 44) is Dl ^ Fork * 
also useful — a light three-pronged tool, which may be used 
for loosening the soil amongst vegetable crops as well as 
flower garden plants, and may also be sometimes employed, 
if the tines are sufficiently narrow and pointed, to drag off 
weeds from the surface, The hand-fork (fig. 45), a short- 




handled three-tined implement, is extremely handy . for 
many purposes, such as loosening weeds for hand-weeding, 
or for planting or transplanting small subjects; it is also 
very handy for plunging pots, either indoors or out, in tan- 
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l>eds, ash-beds, or common soil Hoes and rakes made with 
a tapered neck and socket, into which the handle is fitted, 
do not clog so readily as when they are driven into a 
ferruled handle. 

For pruning purposes a variety of instruments have been 
invented, under the names of secateurs, pruning : shears, 
pruning-scissors, <fcc., but nothing equals a well-tempered 
old-fashioned knife, varied in form, strength, and size to 
suit the particular object to he operated on, The averrun- 
cator is a useful instrument for cutting branches at a con- 
siderable elevation (12 to 1 5 fee t) from the ground. 
Selby’s flower gatherer (fig. 46), which cuts and holds the 



Tig. 46, — Selby’s Flower Fig.' 47.— Ridgway's 

Gatherer. Hedge-Gutter. 


flower at the same time, may be recommended, especially 
for the use of ladies. Some of the fruit gatherers also are in- 
genious and useful. A new instrument for clipping hedges, 
Kidgwa/s hedge-cutter (fig. 47), does its work quickly and 
well ; and the same can be said for Adie’s new lawn-edging 
machine. u ° 

For the destruction of insects Dean s and Appleby’s and 
Dreschler’s fumigators are all useful, but an equally efficient 
plan m to put a few live embers in a flower-pot, raised on 
two bricks so placed as not to close the hole at the bottom ; 
on these embers moistened tobacco or tobacco paper is to 
he put, and over all damped moss. This will burn slowly 
and All the^ house with smoke, care being taken that the 
material, as it dries, is lightly sprinkled with water, so that 
it does not burst into a flame. 

Snlphurators are instruments for distributing flowers of 
sulphur, for the purpose of destroying mildew. In the 
case of green- 
house plants, 
such as heaths, 
simply dusting 
with sulphur 

through a mus- Fig. 48.— Sulphurator. 

lia bag or dredg- 
er is sufficient; 
but in cases 
where vines are 
attacked with 
the Oidium or 
vine-mildew, the 
saving of the 
crop depends on ^ IG * ^9.— Epps's Sulphurator. 

the prompt diffusion of sulphur over all the affected parts 
and this could not he so readily done by any other con' 
trivance as by some one of the various forms of sulphurator 
{figs. 48, 49). 

For the distribution of water in the fora of spray 
syringes are used, and of these there are none better than 




Head’s patent, which acts by a piston and ball valve ; while 
for the more powerful garden engines, those manufactured 
by Bead (fig. 50) and Warner have the preference. 



Fig. 50. — Head's Garden Engiue. 

Tallies of wood should be slightly smeared with white Tallies, 
paint and then written on while damp with a black-lead 
pencil. _ To preserve them from decay they should first bo 
soaked in linseed oil. Zinc tallies are the best, on account 
of their durability, if written upon with a proper ink,— 12 
grains of bichloride of platinum dissolved in 1 oz. of dis- 
tilled water. Larger labels of various materials and patterns 
are provided for trees and shrubs, and other permanent out- 
door plants. Lead labels with stamped figures are very use- 
ful. Tor numbering pot plants, these may be wedge-shaped 
and bent over close to the pot-rim ; for collections of plants 
they should be small and light, so that the suspending 
wire may not cut into the bark of the plants. Zinc labels 
with the names shown in relief are to be recommended 
when they can be obtained ready made, but are too expensive 
when they have to be specially prepared. 


iv. b-amen Operations. 

21. Propagation .— The increase of plants, so far as the Fmpaga- 
production of new individuals of particular kinds is con- tton. 
certied, is one of the most important and constantly recur- 
ring of gardening operations. In effecting this, various 
processes are adopted, which will now be described. 

. (1 > Bl J Beaks. This may he called the natural means of increas- Seeds 
mg the number of any particular kind of plant, but it is to be 
remembered that we do not by that meins secure an exact 
reproduction of the parent. We may get a progeny very closely 
resembling it, yet each plant possessing a distinct individuality of 
its own; or we may get a progeny very unlike the parent or a 
mured progeny showing various degrees of divergence. Vany seeds 
will grow freely if sown in a partially ripened state " but as a 
general rule seeds have to be kept for some weeks or months in 
store, and kjnee they should he thoroughly ripened before beW 
gathered They should be sown in fine S rie£ soS and such as 

to the depth of one-eighth or one-fourth of an inch according 
-^require to he sown, the ’sSef "feds 
from half an inch to an inch, and the larger ohm from 2 to? inch® 
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under the surface, the covering of the smaller ones especially being 
light and open. Many seeds grow well when rated in ; that is, 
the surface on which they are scattered is raked backwards and 
forwards until most of them are covered. Whatever the seeds, the 
ground should be made tolerably firm both beneath and above them; 
this may be done by treading in the case of most kitchen garden 
crops, which are also better sown in drills, this admitting the more 
readily of the ground being kept clear from weeds by hoeing. All 
seeds require a certain degree of heat to induce germination. For 
tropical plants the heat of a propagating house— 75° to 80°, with a 
bottom heat of 80° to 90°— is desirable, and in many cases absolutely 
necessary ; for others, such as half-hardy annuals, a mild hot bed, 
or a temperate pit ranging from 60° to 70°, is convenient ; while of 
course all outdoor crops have to submit to the natural temperature 
of the season. It is very important that seeds should be sown 
when the ground is in a good working condition, and not clammy 
with moisture. 

Cutsets. (2) By Offsets. — This mode of increase applies specially to bulbous 
plants, such as the lily and hyacinth, which produce little bulbs on 
the ( exterior round their base. Most bulbs do so naturally to a 
limited but variable extent; when more rapid increase is wanted the 
heart is destroyed, and this induces the formation of a larger 
number of offsets. The stem bulbs of lilies are similar in character 
to the offsets from the parent bulb. The same mode of increase 
occurs in the gladiolus and crocus, but their bulb-like permanent 
parts are called conns, not bulbs. After they have ripened in 
connexion with the parent bulb, the offsets are taken off, stored in 
appropriate places, and at the proper season planted out in nursery 

Tubers. (3) By Tubers.— The tuber is a fleshy underground stem, 
furnished with eyes which are either visible, as in the potato and in 
some familiar kinds of Tropccolum (T. tuberosum) and of Oxalis 
( 0 . crenata), or latent, as in the Chinese yam ( Dioscorea Batatas). 
For a fuller description see Botany, vol. iv. p. 98. When used 
for propagation, the tubers are cut up into what are called “ sets,” 
every portion having an eye attached being capable of forming an 
independent plant. The cut portions of bulky sets should be 
suffered to lie a short time before being planted, in order to dry 
the surface and prevent rotting ; this should not, however, be done 
with such tropical subjects as caladimns, the tubers of which are 
often cut up into very small fragments for propagation, and of 
course require to be manipulated in a properly heated propagating 
pit. No eyes are visible in the Chinese yam, but slices of the 
long club-shaped tubers will push out young shoots and form inde- 
pendent plants, if planted with ordinary care. 

Division. (4) By Division. — Division, or partition, is usually resorted to in 
the case of tufted growing plants, chiefly perennial herbs ; they 
may be evergreen, as chamomile or thrift, or when dormant may 
consist only of underground crowns, as larkspur or lily-of-the- 
valley ; but in either case the old tufted plant being dug up may 
be divided into separate pieces, each furnished with roots, and, 
when replanted, generally starting on its own account without 
much check. Suffruticose plants and even small shrubs may be 
propagated in this way, by first planting them deeper than they are 
ordinarily grown, and then after the lapse of a year, which time 
they require to get rooted, taking them up again and dividing them 
into parts or separate plants. Box-edging and southernwood are 
examples. The same ends may sometimes be effected by merely 
working fine soil in amongst the base of the stems, and giving them 
time to throw out roots before parting them. 

Suckers. (5) By Suckers , — Boot suckers are young shoots from the roots 
of plants, chiefly woody plants, as may often he seen in the case of 
the elm and the plum. The shoots when used for propagation 
must be transplanted with all the roots attached to them, care 
being taken not to injure the parent plant. If they spring from 
a thick root it is not to he wantonly severed, but the soil should he 
removed and the sucker taken off by cutting away a clean slice 
of the root, which will then heal and sustain no harm. . Stem 
suckers are such as proceed from the base of the stem, as is often 
seen in the case of the currant and lilac, They should be removed 



Fig. 51.— Suckering Iron. 


in any case ; when required for propagation they should he taken 
with all the roots attached to them, and they should be as 
thoroughly disbudded below ground as possible, or they are liable 
to continue the habit of suckering. In this case, too, the soil 
should be carefully opened and the shoots removed with a suckering 
iron, a sharp concave implement with long iron handle (fig. 51). 
When the number of roots is limited/ the tops should be shortened, 
and some care in watering and mulching should be bestowed on the 
plant if it is 'of value. 

Runners. (6) By Bunners. — A definition of runners will be found in 
Botany, vol. iv. p. 97. The young string-like shoots produced 
by the strawberry are a well-known example of them. The pro- 
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cess of rooting these runners should he facilitated by fixing them 
close down to the soil, which is done by small wooden hooked pegs 
or by stones ; hair-pins, short lengths of bent wire, &c., may also 
be used. After the roots are formed, the strings are cut through, 
and the runners become independent plants. 

(7) By Proliferous Buds . — Not unlike the runner, though grow- Prolifer- 
ing in a vary different way, are the hud-plants formed on the fronds disbuds 
of several kinds of ferns belonging to the genera Asphnium, 
JFoodtvardia , Polysti churn, Lastrea, Adumtum, Gystopieris , ke. In 

some of these (Admntim caudatum, Polystichum lepidoccmlon) 
the raehis of the frond is lengthened out much like the string of 
the strawberry runner, and bears a plant at its apex. In others 
{Polystichim angular e proliferum), the stipes below and the raehis 
amongst the pinnae develop buds, which are often numerous and 
crowchd. In others again ( Woodwanlia orient alls, Asplenium 
bulbiferum ), buds are numerously produced on the upper surface of 
the fronds. These will develop on the plant if allowed to remain. 

For propagation the bulbiferous portion is pegged down on the 
surface of a pot of suitable soil ; if kept close in a moist atmosphere, 
the little buds will soon strike root and form independent plants. 

In the Cystopteris the buds are deciduous, falling off as the fronds 
acquire maturity, hut, if collected and pressed into the surface of a 
pot of soil and kept close, they will grow up into young plants the 
following season. 

(8) By Layers . — Layering consists in preparing the branch of a Layers, 
plant -while still attached to the parent, bending it so that the 

part operated on is brought under ground, and then fixing it there 
by means of a forked peg. Some plants root so freely that they 
need only pegging down ; hut in most cases the arrest of the 
returning sap to form a callus, and ultimately young roots, must be 
brought about artificially, either by twisting the branch, by split- 
ting it, by girding it closely with wire, by taking off a ring of 
bark, or by “tonguing.' 3 In tonguing the leaves are cut off the 
portion which has to be brought under ground, and a tongue or 
slit is then cut from below’ upwards close beyond a joint, of such 
length that, when the cut part of the layer is pegged an inch or 
two (or in larger w T oody subjects 3 or 4 inches) below r the surface, 
the elevation of the point of the shoot to an upright position may 



Fig. 52.— Propagation by Layers— a, tonguing ; b, ringing. 


open the incision, and thus set it free, so that it may be surrounded 
by earth to induce it to form roots. The whole branch, except a 
few buds at the extremity, is covered with soil. The best seasons 
for these operations are early spring and midsummer, that is, 
before the sap begins to flow, and after the first flush of growth has 
passed off. One whole summer, sometimes two, must elapse before 
the layers will be fully rooted in the case of wmody plants ; but 
such plants , as carnations and picotees, which are usually propa- 
gated in this way, in favourable seasons take ODly a few w T eeks to 
root, as they are layered towards the end of the blooming season in 
July, and are taken off and planted separately early in the autumn. 

Fig. 52 shows a woody plant with one layer prepared by tonguing 
and another by ringing. 

In general, each shoot makes one layer, hut in plants like the 
Wistaria or Clematis , which make long shoots, what is called 
serpentine layering may be adopted; that is, the shoot is taken 
alternately below and above the surface, as frequently as its length 
permits. There must, however, be a joint at the underground 
part where it is to he tongued and pegged, and at least one sound 
bud in each exposed part, from which a shoot may be developed to 
form the top of the young plant. 

(9) By Circumposition. —When a plant is too high or its habit Circum- 
does not conveniently admit of its being layered, it may often jbe position, 
increased by what is called circumposition, the soil being carried 
up to the branch operated on. The branch is to be prepared by 
ringing or notching or wiring as in layering, and a_ temporary 
stand made to support the vessel which is to contain the soil. 

The vessel may be a flower-pot sawn in two, so that the halves may 
be bound together when used, or it may be a flower-pot or box 
with a side slit which will admit the shoot ; this vessel is to he 
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filled compactly with suitable porous earth, the opening at the slit 
"being stopped by pieces of slate or tile. The earth must ha kept 
moistj which is perhaps best done by a thick mulching of moss, 
the moss being also bound closely over the openings in the vessel, 
and all being kept damp by frequent syringings. Reid remarks of 
this method of propagation that he lias effected it with clay qnd 
cow dung, well mixed, after the harlc had been taken off all round, 
and wrapped about with a double or triple swaddling of straw or 
hay ropes (Scots Gardener , 1721). 

This process is sometimes found very useful in the case of choice 
conservatory plants which may be getting too tall for the house, 
such as a fine Dracaena (fig. 53) or Yucca, Such a plant may 
be operated on wherever the stem has become firm and woody ; 
the top will not fail to make a fine young specimen plant, which 
might be removed in the course of about twelve months, while 
other shoots would no doubt he obtained from the old stem, which, 
with its head thus reduced, might he removed to quarters where 
it would not ho an eyesore. The head would perhaps require 
steadying if the stem were loaded with a pot or box of soil, as at a 
iu tbe figure, Mr Rain records (Paxt. Mag. Dot., xvi. 46) a 
successful’’ experiment of this 
kind with a Dracaena Draco 
which was getting too tail 
for its position. An incision 
was made in the stem half an 
inch . deep to the extent of 
half its circumference, lime 
being applied to the wound 
to dry up the sap. This 
incision was from time to 
time deepened (and lime* 
dried) until severed, the top 
being suspended from tbe 
roof. After some months 
roots were protruded from 
between the woody structure 
and its bush-like covering, 
and the gigantic cutting was 
lowered into its place, and 
grew away freely. In this 
case Mr Bain was of opinion 
that success was due to the 
slowness of the process and 
the precautions taken to dry 
and harden the stem. 

Grafts. (10) By Grafts.— Grafting 

is so extensively resorted to 
that it is impossible here to 
notice all its phases. It is 
perhaps of most importance 
as the principal means of 
propagating our hardy kinds 
of fruit, especially the apple 
and the pear ; but the process 
is the same with most other 
fruits and ornamental hardy 
trees and shrubs that are 
thus propagated. The stocks 
are commonly divided into “3. 

two classes (1) free stocks, which consist of seedling plants, 
chiefly of the same genus or species as the trees from which the 
scions are taken; and (2) dwarfing stocks, which aro of more 
diminutive growth, either varieties of the same species or species 
of the same or some allied genus as the scion, which have a tend- 
ency to lessen the expansion of the engrafted tree. The Trench 
Paradise is the hast dwarfing stock for apples, and the quince for 
pears- In determining , the choice of stocks, the nature of the soil 
m which the grafted trees are to grow should have full weight. In 
a soil, for example, naturally moist, it is proper to graft pears on 
the quince, because this plant not only thrives in such a soil, but 
serves to check the luxuriance thereby produced. The scions 
should always be portions of the wood of the preceding year, 
selected from healthy parents ; in the case of shy-bearing kinds, 
it is better to obtain them from the fruitful branches. The scions 
should be taken off some weeks before they are wanted, and half- 
buried in the earth, since the stock at the time of grafting should 
in point of vegetation be somewhat in advance of the graft. During 
winter, grafts may bo conveyed long distances, if carefully packed. 
If they have been six weeks or two months separated from the parent 
plant, they should be grafted low on the stock, and the earth should 
be ridged up round them, leaving only one bud of the scion ex- 
posed aboveground. The best seasonfor grafting apples and similar 
hardy subjects is the month of March ; but it may be commenced 
as soon as the sap in the stock is fairly in motion, and may be eppr 
tinned during the first half of April. 

Whip-grafting ox Tongue-grafting (fig. 54) is the most usual mode 
of performing the operation. The stock is headed off by an oblique 



transverse cut as shown at a, a slice is then pared off tbe side as at 
b, and on the face of this a tongue or notch is made, the cut being 
in a downward direction ; the scion c is pared off in a similar way 
by a single clean sharp cut, and this is notched or tongued in the 
opposite direction as the figure indicates ; the two are then fitted 
together as shown at d, so that the inner bark of each may come in 
contact at least on one side, and then tied round with damp soft 
bast as at e ; next some grafting clay is taken on the forefinger and 



Pig. 5 4, — Whip-Grafting or Tongue-Grafting. 


pushed down on each side so as to fill out the space between the 
top of the stock and the graft, and a portion is also rubbed over 
tbe ligatures on the aide where the graft is placed, a handful 
of the clay is then taken, flattened out, and rolled closely round the 
whole point of junction, being finished off to a tapering form both 
above and below, as shown by the dotted line/, To do this deftly, 
the hands, should be plunged from time to time in dry ashes, to 
prevent the clay from sticking to them. 

Cleft-grafting (fig, 55) is another method in common use. The 
stock a is cleft down from the horizontal cut d x and the scion, when 
cut to a thin wedge form, as shown at e and a, is inserted into tho 
cleft ; the whole is then bound up and clayed as in the former case. 
This is not so good a plan as whip-grafting ; it. is improved by 
sloping the stock on ope side to the size of the graft, 



Pig. 66. — Cleft-Grafting. Fig. 56,— Crown-Grafting. 


Crown-grafting or Uind-grafting (fig. 56) is preferable to cleft- 
grafting, inasmuch as it leaves no open spaces m tho wood. The 
stock b is cut off horizontally or nearly so, and a slit is then cut in 
the. bark/,/, a wedge-shaped piece of ivory being inserted to 
raise the bark ; the scion is then cut to the same wedge-shaped 
form g, ft, and inserted in the space opened for it between the 
albumen and the hark, after which it is tied down and clayed over 
in the manner already described. 

Side-grafting is performed like whip-grafting, the graft being 
inserted on the side of a branch and not at the cut end of the stock. 
It may be practised for the purpose of changing a part of the tree, 
and. is sometimes very useful for filling out vacant spnpos, in trained 
trees especially. 

Imming is another form of side-grafting, Here the graft is fixed 
to tfie side of the stock,. which la p&htod or potted dose to the plant 
to be worked. The benches are applied to the stock while yet 
attached to the parent tree, and remain so until united. In the 
ease of trained trees, a young shoot is sometimes inarched to its 
parent stem to supply a branch where one has not been developed 
in the ordinary way, 

For the propagation by grafts of stove' and greenhouse plants the 
process adopted is whip-grafting or a modification of it. Tho parts 
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are, however, sometimes so small that the tongue of the graft is 
dispensed with, and the two stems simply pared smooth and bound 
together. In this way hardy rhododendrons of choice sorts, green- 
house azaleas, the varieties of the orange family, camellias, roses, 
rare conifers, and numerous other plants are increased. In small 
subjects soft cotton is used for tying instead of bast, and grafting- 
Wax is substituted for grafting-clay. The best is the French cold 
mastic “L’Homme Lefort.” All grafting of this kind is done in 
the propagating house, at any season when grafts are obtainable 
in a fit state, — the plants when operated on being placed in close 
frames warmed to a suitable temperature. 

Root-grafting is sometimes resorted to where extensive increase is 
an object, or where stem-grafting or other means of propagation are 
not available. In this case the scion is grafted directly on to a 
portion of the root of some appropriate stock, both graft and stock 
being usually very small ; the grafted root is then potted so as to 
cover the point of junction "with the soil, and is plunged in the bed 
of the propagating house, where it gets the slight stimulus of a 
gentle bottom heat. Dahlias (fig, 57) and nseonies may be grafted j 



Fiq. 57.— Root-Grafting Fig, 58.— Root-Grafting of 

of Dahlia. Woody Riant. 


by inserting young shoots into the neck of one of the fleshy roots of 
each kind respectively— the best method of doing so being to cut 
a triangular section near the upper end of the root, just large enough 
to admit the young shoot when slightly pared away on two sides to 
give it a similar form. In the case of large woody plants thus 
worked (fig. 08) the grafted roots, after the operation is completed, 
are planted in nursery beds, so that the upper buds only are exposed 
to the atmosphere, as shown at t in the figure. . 

Buds. (11) By JBitdSi — Budding is the inserting of a bud cut with a 
portion of bark of the plant to be propagated into the bark of the 
stock, where it is hound gently but firmly. Stone fruits, such as 
peaches, apricots, plums, cherries, fee. , are propagated in this way, 
as well as roses, and many other plants. In the propagating house 
budding may be done at any season when the sap is iri motion; but 
for fruit trees, roses, fee., in the open air, it is usually done in July or 
August, when the buds destined for the following year are completely 
formed in the axils of the leaves, and when the bark separates freely 
from the wood it covers. Those buds are to be preferred, as. being 
best ripened, which occur on the middle portion of a yonng shoot. 

The simplest and most generally practised form of budding is 
that called Shield-budding or T-hidding (fig. 59). The operator 
should be provided with a budding-knife in which the cutting edge 
of the blade is rounded off at the point, and which has a thin ivory 
or bone handle, for raising the bark of the stock. ■ A horizontal 
incision is made in the bark quite down to the wood, and from this 
a perpendicular slit is drawn downwards to the extent of perhaps an 
inch, so that the slit has a resemblance to the letter T, as at a. A 
bud is then cut by a clean incision from the tree intended to be 
propagated, having a portion of the wood attached to it, and so that 
the whole may be an inch and a half long, as at d. The hit of wood 
a must be gently withdrawn; care being taken that the bud adheres 
wholly to the bark or shield, as it is called, of which/ is a side view. 
The bark on each side of the perpendicular slit being then cautiously 
opened, as at 5, with the handle of the knife, the bud and shield are 
inserted as shown at c. The. upper tip of the shield is cut off liori- 
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zontally, and brought to fit the oark of the stock at the transverse 
incision. _ Slight ties of soft cotton wool or worsted, or even moist 
bast-matting, are then applied. In about a month or six weeks 
the ligatures may be taken away, when, if the operation has been 



Fig. 59.— Shield-Budding. 


successful, the hud will be fresh and full, and the shield firmly 
united to the wood. In the following spring a strong slioot will be 
thrown out, and to this the stock is headed down by gradations 
during the course of the summer. 

To be successful the operation should be performed with a quick 
and light hand, so that no part of the delicate tissues he injured, as 
would happen if they "were left for a time exposed, or if the bud 
ware forced in like a wedge. The union is effected as in grafting, 
by means of the organizable sap or cambium, and the less this is 
disturbed until the inner hark of the shield is pressed and fixed 
against it the better. Inverted T -budding, in which the two inci- 
sions are in the form 1, is for some reasons preferable to the more 
ordinary method. 

(12) By Brandi Cuttings. —Propagation by cuttings is the mode Branch 
of increase most commonly adopted, next to that by seeds. It is cuttings, 
effected by taking a portion from a branch or shoot of the plant, 
and placing it in the soil. There are great differences to be observed 
in the selection and treatment of cuttings. Sometimes soft green 
shoots, as in Verbena (fig. 60, a), are used; sometimes the shoots 
must be half-ripened, and sometimes fully matured. So of the mode 
of preparation ; some will root if cut off or broken off at any point 
and thrust into wet earth or sand in a warm place (fig. 60, a ) ; others 
require to he cut with the utmost care just below a joint or leaf-base, 
and by a keen blade so as to sever the tissues without tearing or 
bruising; and others again after being cut across require to he 
split up for a short distance. It is usual and in most cases necessary 
to cut away the lower portion of a cutting up to just below the 



Fig. 60. —Propagation by Cuttings, 


none or joint (fig. 60, b } d, e ). The intemodal parts will not often 
divide so as to form separate individual plants ; sometimes, however, 
this happens ; it is said that the smallest piece of Tomiia asiatica , 
for instance, will grow. Then as to position, certain cuttings grow 
readily enough if planted outdoors in the open soil, some preferring 
shade, others sunshine, while less hardy subjects must be covered 
with a bell-glass, or must be in a close atmosphere with bottom heat, 
or must have the aid of pure silver sand to facilitate their rooting 
(fig. 60, c). Cuttings should in all cases be taken from healthy 
plants, and from shoots of a moderate degree of vigour. It is also 
important to select leafy growths, and not such as will at once run 
up to flower. Young shoots which have become moderately firm 
generally make the best cuttings, but sometimes the very softest 
shoots strike more readily. For all plants in a growing state spring 
is the safest time for taking cuttings. 

Cuttings of deciduous plants should be taken off after the fall of 
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the leaf, and should hare all underground buds carefully removed 
so as to prevent as far as possible the formation of suckers. These 
cuttings should be about one foot in length, and should "be planted 
at once in the ground so as to leave only the top with the two or 
three preserved buds exposed. If a clean stem, however, is desired, 
a longer portion may be left uncovered. 

Cuttings of growing plants are prepared by removing with a sharp 
knife, and moderately close, the few leaves which would otherwise 
be buried in the soil; they are then cut clean across just below 
a joint ; the fewer the leaves thus removed, however, the better, 
as if kept from being exhausted they help to supply the organizahle 
matter out of which the roots are formed. Free-rooting subjects 
strike in any lightish sandy mixture ; hut difficult subjects should 
have thoroughly well-drained pots, a portion of the soil proper for 
the particular plants made very sandy, and a surfacing of clean sharp 
silver sand about as deep as the length of the cutting (fig. 60, c). Mr 
Ayres, writing in the Gardeners 1 Chronicle (1843, p. 116), recom- 
mends 5-inch pots for cuttings ; and these he prepares by placing 
over the hole at the bottom of each an inverted 3-inch pot, around 
it potsherds broken small, over these some moss, and then the 
compost made up of equal 
quantities of peat, sand, and 
leaf- mould, leaving about half 
an inch at top for white sand, 
which runs into the holes as the 
cuttings are inserted. Mr Ayres 
advises that te a stock of pots 
thus prepared should be kept in 
a frame or propagating house, as 
nothing is so injurious to cut- 
tings taken from plants growing 
in heat as to put them into cold 
soil. Cuttings cannot be too 
short if they have the necessary 
buds to form a plant ; neither 
can they he inserted too shallow, 
if they are made firm in the pots. ” 

All plants while striking maybe kept in a temperature rather higher 
than that in which they grow naturally, and the soil about them 
should be kept moist, although they must not from want of drainage 
in any degree get sodden with wet. The humidity kept up about 
the cuttings is maintained by covering them with bell-glasses, or 
setting them in handlights or small glazed frames of convenient size. 

A special contrivance for a cutting pot (fig. 61) was brought into 
notice many years ago by Mr A. Forsyth. A smaller pot was put 
into a larger one, the hole at the bottom being closed with clay a ; 
the bottom of the outer pot is filled with crocks b , so that the 
small pot is brought up to the level of the larger one ; and the 
space between the two pots c is filled with propagating soil, the 
cuttings being so planted that their ends rest against the sides of 
the inner pot, which is then filled with water, and this passing 
slowly through the sides of the pots, just keeps the soil moistened. 




Fig. 62. — Leaf Guttings. 

Such delicate plants as heaths are reared in silver sand, a stra- 
tum of which is placed over the sandy peat soil in the cutting pot, 
and thus the cuttings, though rooting in the sand, find at once on 
the ^mission of roots congenial soil for them to grow in (fig. 60, c). 



Fig. 63. — Leaf Propagation. 


Hardy plants, such as pinks, pansies, ko . , are propagated by cut- 
tings planted during early summer in light rich soil. The cuttings 
of pinks are called pipings (fig. 60, d)> and are planted about June, 
while pansies may be renewed in this way both in spring and in 
autumn. 

(13) By Leaf Cuttings . — Many plants may be propagated by Leaf 
planting their leaves or portions of their leaves as cuttings, as, for cuttings, 
example, the herbaceous Gloxinia (fig. 62, a) and Gesnera, the 
succulent Sempervivum, Echevcria, Pctchyphykm, and their allies, 

and such hard-leaved plants as 
Thcophrasta (fig. 62, 5). The 
leaves are best taken off with the 
base whole, and should be planted 
in well-drained sandy soil ; in 
due time they form roots, and 
ultimately from some latent bud 
a little shoot which forms the 
young plant. The treatment is 
precisely like that of branch cut- 
tings. Gloxinias, begonias, &c., 
grow readily from fragments of 
the leaves cut clean through the 
thick veins and ribs, and planted edgewise like cuttings. This class 
of subjects may also be fixed flat on the surface of the cutting 
pot, by means of little pegs ot hooks, the main ribs being ent across 
at intervals, and from these points roots, and eventually young 
tubers, will be produced (fig. 63). 

(14) J By Loot Cuttings .— Some plants which are not easily increased Root 

by other means propagate readily from root cuttings. Amongst the cuttings, 
indoor plants which may be so treated, the Boumrdia , Pelargonium , 

Aralw, and Wigandia may be mentioned. The modus operandi is 
to turn the plant out of its pot, shake away the soil so as to free 
the roots, and then select as many pieces of the stouter roots as 
may be required. . These are cut up into half-inch lengths (some- 
times less), and inserted in light sandy soil round the margin of a 
cutting pot, so that the upper end of the root cutting may be level 
with the soil or only just covered by it. The pots should be 
watered so as to settle the soil, and be placed in the close atmosphere 
of the propagating pit or frame, where they will need scarcely any 
water until the buds are seen pushing through the surface, 

There are various herbaceous plants which may he similarly treated, 
such as sea-kale and horseradish, and, among ornamental plants, 
the beautiful autumn-blooming Anemone japonica and Senecio 
pulcher, The sea-kale and horseradish require to be treated in the 
open garden, where the cut portions should be planted in lines in 
well-worked soil ; 
but the roots of 
the Anemone and 
Senecio should be 
planted in pots and 
kept in a close 
frame with a little 
warmth till the 
young shoots have 
started. 

Yarions hardy or- 
namental trees are 
also increased in 
this way, as the 
quince, elm, ro- 
binia, and mul- 
berry, and the rose 
amongst shrubs. 

The most important 
use' to which this 
mode of propagation 
is put is, however, 
the increase of 
roses, and of the 
various plums used < 
as stocks for work- 
ing the choicer : 
stone fruits. The " 
method inthe latter ■ 
case is to select 
roots averaging the 
thickness of the 
little finger, to cut 
these into lengths 
of about 3 or 4 
inches, and to plant 
them in lines just beneath the surface in nursery, beds. The root 
cuttings of rose- stocks are prepared and treated in a similar way. 

(15) By Cuttings of Single Eyes .' — This mode of propagation is Eye 
performed by cutting the branches into short lengths, each containing cuttings 
one well-matured bud or eye, with a short portion of the stem above 

and below. It is a common mode of propagating vines, the eyes 
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being m this case cut fiom the ripened leafless wood The eyes 
(fig 64, a) are planted just below the surface m pots of light soil, 
which are placed in a hot bed or propagating pit, and m due time 
each pushes up a young shoot which forms the futuie stem, while 
from about its base the young loots aie pioduced(fig 64, l) which 
conveit it into an independent plant In the case of plants with 
persistent leaves, the stem may be cut through just above and 
below the bud, retaining the leaf which is left on the cutting, the 
old wood and eye being placed beneath the oil and the leaf left 
exposed In this way the mdmubbei tree ( Funis clashed), foi 
example, and many other tender plants may be mci eased with the 
aid of a brisk bottom heat Many of the fiee-gi owing soft-wooded 
plants may also be grown from cuttings of single joints of the yotiig 
wood, where rapid increase is desned , and m the case of opposite- 
leaved plants two cuttings may often be made fiom one joint by 
splitting the stem longitudinally, each cutting consisting of a leaf 
and a pel feet bud attached to half the thickness of the stem 

Trans- 22 Planting and Transplanting — In preparing a fruit 

planting fc iee for transplantation, the first thing to be done is to 
open a trench round it at a distance of from 3 to 4 feet, 
according to size The trench should be opened to about 
two spades’ depth, and any coarse roots which may extend 
thus far from the trunk may be cut clean off with a sharp 
knife The soil between the trench and the stem is to be 
reduced as far as may seem necessary or practicable by 
means of a digging fork, the roots as soon as they are 
liberated being fixed on one side and carefully pieserved 
By working m this way all round the ball, the best roots 
will be got out and pieserved, and the ball lightened of 

all superfluous soil The tree will then be ready to lift 

if carefully prized up from beneath the ball, and if it does 
not lift readily, it will probably be found that a root has 
struck downwaids, which will have to be sought out and 
cut through Whenever practicable, it is best to seeme 
a ball of earth round the roots On the tree being lifted 
from its hole the roots should be examined, and all 
which have been severed roughly with the spade should 
have the ends cut smooth with the knife to facilitate the 

emission of fibres The tiee can then be transported 

to its new position The hole for its reception should 
be of sufficient depth to allow the base of the ball 
of earth, or of the roots, to stand so that the point 
whence the uppermost roots spring from the stem may 
be 2 or 3 inches above the general surface level Then 
the bottom being regulated so as to leave the soil rather 
highest in the centre, the plant is to be set in the hole in 
the position desired, and steadied there by hand Next 
the roots from the lower portion of the ball are to be sought 
out and laid outwards in lines radiating from the stem, 
being distributed equally on all sides as nearly as this can 
be done, some fine and suitable good earth should be 
thrown amongst the loots as they are thus being placed, and 
worked m well up to the base of the ball The soil cover- 
ing the roots may be gently pressed down, but the tree 
should not be pulled up and down, as is sometimes done, 
to settle the soil Tins done, another set of roots higher 
up the ball must be laid out in the same way, and again 
another, until the whole of the roots, thus carefully laid, 
are embedded as firmly as may be in the soil, which may 
now receive another gentle treading. The stem should 
next be supported permanently, either by one stake or by 
three, according to its size The excavation will now be 
filled up about two-thirds perhaps } and if so the tree may 
have a thorough good watering, sufficient to settle the soil 
closely about its roots After twenty-four hours the hole 
may be levelled in, with moderate treading, if the water 
has soaked well m, the surface being left slightly sloping 
upwards towards the stem of the tree In transplanting 
trees of the ornamental class, less need be attempted m 
respect to providing new soil, although the soil should 
be made as congenial as practicable 

In transplanting smaller subjects, such as plants for the 
flower garden, much less effort is required. The plant must 
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be lifted with as little injury to its rootlets as possible, and 
carefully set into the hole, the soil being filled m round 
it, and carefully pressed close by the hand For moving 
small plants the garden trowel is a very convenient tool, 
but we are inclined to give the preference to the hand-foik 
(fig 45) For larger masses, such a s strong-growing her- 
baceous plants, a spade or digging-foik will be requisite 

When seedlings of vigorous plants have to be “pneked 
out,” a dibble (fig 64) is the best implement to be used 
The ground being prepared and, if necessary, enriched, 
and the surface made fine aud smooth, a hole is made 
with the dibble deep enough and large enough to receive 
the roots of the seedling plants without doubling them up, 
and the hole is filled m by working the soil close to the 
plant with the point of the dibble The pricking out of 
seedlings m pots m the propagating pit is effected m a 
similar way. The plants, indeed, often require to be re- 
moved and set from half an inch to an inch apart before 
they have become sufficiently developed to admit of being 
handled with any degree of facility, and for these a pointed 
stick of convenient size is used as a dibble In extreme 
cases it is best to lift the little seedling on the end of a 
flattish pointed stick, pressing this into the new soil where 
the plant is to be placed, and liberating it and closing 
the earth about it by the aid of a similar stick held m 
the other hand 

Large trees may be successfully transplanted by the aid 
of transplanting machines, of which different forms are m 
use. These will be found figured and desciibed in the 
various horticultural and arboncultural publications See, 
eg , MTntosh’s Booh of the Gaiden (n. p 374 sq) The 
best season for transplanting deciduous trees is during the 
early autumn months As regards evergreens opinions are 
divided, some preferring August and September, others 
April or May They can be successfully planted at either 
period, but for subjects which are at all difficult to remove 
the spring months are to be preferred 

23 Potting and Repotting — Garden pots are made Potting 
with a comparatively large hole m the bottom, and those of 
the largest size have also holes at the side near the bottom , 
these openings are to prevent the soil becoming saturated 
or soured with superabundant water. To prepare the pot 
for the plant, a broadish piece of potsherd, called a a crock,” 
is placed over the large hole, and if there be side holes they 
also are covered. The bottom crock is made from a piece 
of a broken garden pot, and is laid with the convex side 
upwards , then comes a layer of ir- 
regular pieces of crock of various 
sizes, about an inch deep in a 5-inch 
pot, 2 inches m an 11-mch or 12-inch 
pot, &c„ The mode of crocking a 
pot is shown m fig 65 A few of 
the coarser lumps from the outer 
edge of the heap of pottmg soil are 
spread over the crocks The same end, 
that of keeping the finer particles of FlG ^ —Section of Pot 
the soil from mixing with the drainage s owmg roc 

crocks, may be attained by shaking m a little clean moss 
A handful or two of the soil is then put in, and on this the 
plant with its roots spread out is to be set a trifle higher 
than the plant should stand m the pot when finished off ; 
more soil is to be added, and the whole pressed firmly with 
the fingers, the base of the stem being just below the pot- 
run, and the surface being smoothed off so as to slope a 
little outwards. When finished off, the pots should be 
well watered, to settle the soil , but they should stand till 
the water has well drained away, since, if they are moved 
about while the fresh soil is very wet, there will be a 
risk of its becoming puddled or too much consolidated 
Larger plants do not need quite such delicate treatment, 
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but cate should be taken not to handle the roots roughly, 
The soil for these should be less comminuted, and the 
amount of drainage material more ample, Larger bodies 
of soil also require to be more thoroughly consolidated 
before ■watering; otherwise they would settle down so as 
to leave an unsightly void at the pot-run. 

Borne plants, especially when potted temporarily, may be 
dealt with m a simpler way. A single crock may be used 
m some cases, and m others no crock at all, but a handful 
of half-decayed leaves or half-decayed dung thrown into 
the bottom of the pot. This mode of potting does well 
for bulbs, such as hyacinths, which are either thrown 
away or planted out when the bloom is over The bedding 
plants generally may be potted in this way, the advantage 
being that at planting-out time there is less risk of disturb- 
ing the roots than if there were potsherds to remove, 
Plants of this character should bs potted a little less firmly 
than specimens which are likely to stand long in the pot, 
and indeed the soil should be made comparatively light by 
the intermixture of leaf-mould or some equivalent, m order 
that the roots may run freely and quickly into it. 

For epiphytal plants like orchids the most thoiough 
drainage must he secured by the abundant use of potsherds, 
small pots being sometimes inserted inside the larger 
ones, or by planting in shallow pots or pans, so that there 
shall be no large mass of soil to get consolidated. For 
most of these the lightest spongy but sweet turfy peat 
must be used, this being packed lightly about the roots, 
and built up above the pot-nm, or in some cases freely 
mixed before use with chopped sphagnum moss and nodules 
of broken pots or of charcoal The plants under these 
conditions often require to be supported by wooden pegs 
or sticks, Some of the species grow better when altogether 
taken out of the soil and fixed to blocks of wood, but in 
this case they require a little coaxing with moss about the 
roots until they get established. In other cases they are 
planted m open baskets of wood or wire, using the porous 
peat and sphagnum compost. Both blocks and baskets are 
usually suspended from the roof of the house, hanging free, 
so that no accumulation of water is possible, In these 
cases, however, the greatest caution is necessary to prevent 
the plants from suffering from drought. 

When repotting is adopted as a temporary expedient, as 
in the case of beddmg-out plants which it is required to 
push forward as much as possible, it will suffice if provision 
is made to prevent the drainage hole from getting blocked, 
and a nch light compost is provided for the encouragement 
of the roots. When, however, a hard-wooded plant has to 
be repotted, the case is different; it may stand without 
further potting for one year or two years or more, and 
therefore much more care is necessary. The old ball of 
earth must be freed from all or most of the old crocks 
without doing injury to the roots, and the sharp edge of 
the upper surface gently rubbed off If there be any sour 
or sodden or effete soiL into which the roots have not 
run, this should be carefully picked out with a pointed 
stick. The ball is to be set on the new soil just high 
enough that when finished the base of the stem may be 
about level with the pot-run, towards which the surface 
should slope gently, and the space between the old ball 
and the sides of the pot is to be filled in gradually with 
the prepared compost, which is from time to time to be 
pressed down with a blunt-ended fiat piece of wood called 
a pottmg-stick, so as to render the new soil as solid as 
the old. The object of this is to prevent the plant from 
starving by the water applied all running off by way of the 
new soil, ^ and not penetrating the original ball of earth 
When this amount of pressure is necessary, especially in 
the case of loamy composts, the soil itself should be 
rather inclined to dryness, and should in no case be suf 
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ficienbly moist to knead together into a pasty mass. In 
ordinary cases the potting soil should be just so far removed 
from dryness that when a handful is gently piessed it may 
hang together, but may lose its cohesion when diopped, 

When plants are lequned to stand in ornamental china 
pots or vases, it is better both for the plants and foi avoid- 
ing nsk of breakage to grow them m oidmary garden pots 
of a size that will drop into the more valuable vessels 
Slate pots or tubs, usually sqnaie, are sometimes adopted, 
and are durable and otherwise unobjectionable, only, then 
sides being less porous, the earth does not diy so rapidly, 
and some modification of treatment as to watering is neces- 
sary, For large conservatory specimens wooden tubs, round 
or square, are frequently used, these should be coated with 
pitch inside to render them more durable, 

Yarious other contrivances take the place of gaiden pots 
for special purposes. Thus shallow square or oblong 
wooden boxes, made of light inexpensive wood, are veiy 
useful for seed-sowing, for pricking out seedlings, 01 foi 
planting cuttings When the disturbance of the roots 
incidental to all transplanting is sought to be avoided, the 
seed or plant is started in some cases m squaies of tuif 
(used giassy-side downwards), which can when icady be 
transferred to the place the plant is to occupy. Cucumbei 
and melon plants and vines reared from eyes are some- 
times started m this way, both for the reason above men- 
tioned, and because it prevents the curling of the loots 
apt to take place m plants raised m pots. Strips of turf 
are sometimes used for the rearing of early peas, which 
are sown in a warmish house or frame, and. gradually 
hardened so as to bear exposure before removal to the 
open air. 

24. Watering — The guiding principle in watering plants Water- 
is to do it thoroughly v T hen it is requiied, and to abstain mg. 
from giving a second supply till the first has been taken up. 

When watering becomes necessary for kitchen-guidon 
crops, the hose should be laid on and the lines of esculents 
allowed to drink their fill, if fresh succulent vegetables aie 
desired. So also, if well-swelled and luscious fruits, such 
as strawberries, are requiied, there must be no parching 
at the roots. This applies even more stiongly to conaei- 
vatory borders and to forcing-houses than to the outside 
fruit-tree borders, because from these the natural rain 
supply is in most cases more distinctly cut off. In the 
case of forcing-houses, the water should be heated before 
being applied to the borders containing the roots of the 
trees. 

In the watering of pot plants the utmost care is requisite 
if the plant be a shy-growing or valuable one, and yet it is 
almost impossible to give any intelligible instruction foi 
performing the operation The roots should never be 
suffered either to get thoroughly dry or to get sodden 
with excess of water An adept will know by the nug of 
the pot on striking it with his knuckles whethei water is 
wanted or not, according as it rings loud and clear or dull 
and heavy With very choice subjects watering may bo 
necessary two or three times a day in drying summer 
weather. It is a wiong though common practice to press 
the surface of the soil m the pot in order to feel if it is 
moist enough, as this soon consolidates it, and prevents 
it from getting the full benefit of aeration, 

In all heated houses the water used should be warmed at 
least up to the temperature of the atmosphere, bo as to 
avoid chilling the roots This is also necessary m the 
case of water used for syringing the plants, which should 
be done two or three times a day m all stoves and forcing- 
houses, ^ especially during the period when the young 
growth is being developed. The damping of all absorbent 
surfaces, such as the floors or bare walls, &c , is frequently 
necessary several times a day m the growing season, so 
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as to keep up a humid atmosphere ; hence the advantage 
of laying the floors a little rounded, as then the water 
draws off to the sides against the kerbstone, while the 
centre remains dry for promenaders. 

In cooler structures it becomes necessary in the dull 
season of the year to prevent the slopping of water over 
the plants or on the floor, as this tends to cause “ damping 
off/’ — the stems assuming a state of mildewy decay, which 
not unfrequently, if it once attacks a plant, will destroy it 
piece by piece. For the same reason cleanliness and free 
ventilation are of great importance. 

Pruning. 25. Pruning. — Pruning is a very important operation in 
the fruit garden, its object being twofold, — ( 1 ) to give form 
to the tree, and ( 2 ) to induce the free production of flower 
buds as the precursors of a plentiful crop of fruit. To form 
a standard tree, either the stock is allowed to grow up with 
a straight stem, by cutting away all side branches up to 
the height required, say about 6 feet, the scion or bud 
being worked at that point, and the head developed there- 
from } or the stock is worked close to the ground, and the 
young shoot obtained therefrom is allowed to grow up in 
the same way, being pruned in its progress to keep it single 
and straight, and the top being cut off when the desired 
height is reached, so as to cause the growth of lateral 
shoots. If these are three or four in number, and fairly 
balanced as to strength and position, little pruning will 
be required. The tips of unripened wood should be 
cut back about one-third their length at an outwardly 
placed bud, and the chief pruning thereafter required 
will be to cub away inwardly directed shoots which cross 
or crowd each other and tend to confuse the centre of 
the tree. Bushy heads should be thinned out, and those 
that are too large cut back so as to remodel them. If the 
shoots produced are not sufficient in number, or are 
badly placed, or very unequal in vigour, the head should 
be cut back moderately close, leaving a few inches only of 
the young shoots, which should be pruned back to buds 
so placed as to furnish shoots in the positions desired. 
When worked at the top of a stem formed of the stock, the 
growth from the graft or bud must be pruned in a similar 
way. Three or four leading shoots should be selected to 
pass ere long into boughs and form a well-balanced skeleton 
for the tree ; these boughs, however, will soon grow beyond 
any artificial system the pruner may adopt. 


The young shoots produced from the portion of the new 
wood retained are to form the skeleton of the bush tree, and 
must be dealt with as in the case of standard trees. The 
growth of inwardly-directed shoots is to be prevented, and 
the centre kept open, the tree assuming a cup-shaped out- 
line. Fig, 66 , reduced from M. Hardy's excellent work, 
Tmite de la Taille cles Arbres Fruitiers , will give a good 
idea how these dwarf trees are to be manipulated, a showing 
the first year's development from the maiden tree after being 
headed back, and h the form assumed a year or two later. 

In forming a pyramidal tree, the lateral growths, instead 
of being removed, as in the standard tree, are encouraged 
to the utmost ; and in order to strengthen them the upper 
part of the leading shoot is removed annually, the side 
branches being also shortened somewhat as the tree ad- 
vances in size. In fig. 67, reduced from M, Hardy’s work, 



Fig. 67. — Pyramid Pruning. 


a shows a young tree with its second year's growth, the 
upright shoot of the maiden tree having been moderately 
headed back, being left longer if the buds near the base 
promise to break freely, or cut shorter if they axe weak 
and wanting in vigour. The winter pruning, carried out 
with the view to shape the tree into a well-grown pyramid, 
would be effected at the places marked by a cross line. The 
lowest branch would have four buds retained, the end one 
being on the lower side of the branch. The two next 
would be cut to three buds, which here also are fortunately 
so situated that the upper one is on the lower side of 
the branches. The fourth is not cut at all, its terminal 
bud being allowed to grow to draw strength into it. 
The fifth is an example where the bud to which the shoot 
should be cut back is wrongly placed ; a shoot resulting from 
such a cut is apt instead of growing outwards to grow erect, 
and lead to confusion in the form of the tree, to avoid 

XII. - 31 



To form a dwarf or bush fruit tree the stock must be 
worked near the ground, and the young shoot produced 
from the scion or bud must be cutback to whatever height 
it is desired the dwarf stem should be, say 1 | to 2 feet, 



242 HORTICULTURE [puirams. 


which, it is tied down in its proper place during the 
summer by a small twig. The upper shoots are cut closer 
in. Near the base of the stem are two prominent buds, 
which, would produce two ■vigorous shoots, but these would 
be too near the ground, and the buds should therefore be 
suppressed; but, to strengthen the lower part, the weaker 
buds just above and below the lowest branch should be 
forced into growth, by making a transverse incision close 
above each. Tig. 67, b shows what a similar tree would 
be at the end of the third year’s growth. 

In order to bring a young tree into the cordon shape, all 
its side branches are shortened back, either to form perma- 
nent spurs, as in the case of pears, or to yield annual young 
shoots, as in peaches and nectarines. The single-stemmed 
cordon may be trained horizontally, obliquely at any re- 
quired angle, or vertically if required, the first two arrange- 
ments being preferable. If a double cordon is required, the 
original young stem must be headed back, and the two best 
shoots produced must be selected, trained right and left, 
and treated as for the single cordon. 

The forms chiefly adopted for trees trained to walls and 
espalier rails are the fan-shaped, the half-fan, and the hori- 
zontal, with their various modifications. 

Of late years the close pruning of the young trees has 
been objected to, and the “ extension system” has, in 
many cases, been adopted. The maiden tree is headed 
down, and two shoots led away right and left. Two 
laterals should be allowed to grow from the upper side 
of them, one from near the base, the other from near the 
middle, all others being pinched out beyond the second or 
third leaf during summer, but cut away to the last hud in 
winter. The tree will thus consist of six shoots, probably 
3 feet to 4 feet long, which axe not to be primed unless 
they are unequal in strength, a defect which is rather to 
be remedied by summer pinching than by winter prim- 
ing. The second year three young shoots are to be left on 
each of the six, one close to the base, one about the middle, 
and one at the point, the rest being rubbed off. These 
three shoots will produce laterals, of which one or two may 
be selected and laid in ; and thus a number of moderately 
strong fertile shoots will be obtained, and at the end of 
the season a comparatively large tree will be the result. 


Em, 68. — -Pruning for Fm. 69. —The same 

Fan-Shape# Tree. — third year. 

# The method of pruning formerly adopted for the forma- 
tion of a fan-shaped tree was to head down the maiden 
plant to about two eyes, so placed as to yield a young 
shoot on each side (fig. 68), the supernumerary shoots 
being rubbed off while quite young, and the reserved 
shoots trained against the wall during the summer so as to 
get them well matured. The next year they were cut back 
again, often nearly to the base, in order that the lower 
pair of these shoots might each produce two well-placed 
young shoots, and the upper pair three young shoots. The 
tree would thus consist of ten shoots, to be laid out at 
regular distances, and then if closely cut the skeleton of 
the tree. would be as in fig f 69. These main shoots'were 
not again to be shortened back, but from each of them 
three young shoots were to he selected and trained in two, 
on the upper side, one near the base, and the other half- 
way up, and one on the lower side placed about midway 
between these two ; these with the leading shoot, which 


was also to be nailed in, made four branches of the current 
year from each of the ten main branches, and the form of 
the tree would therefore be that of fig. 70. The other 
young shoots produced were pinched off while quite young, 
to throw all the strength of the tree into those which were 
to form its basis, and to secure abundant light and air. In 
after years the leading shoot was not to be cut back, but all 



Fig, 70,- — Tlie same — fourth year. 

the lateral shoots were to be shortened, and from these year 
by year other shoots were to be selected to fill up the area 
occupied by the tree. 

In pruning for a horizontal tree the young maiden tree 
has to be headed back nearly to its base, and from the 
young shoots three are to be selected, the two best placed 
lower ones to form an opposite or nearly opposite pair of 
main branches, and the best placed upper one to continue 
the erect stem (fig, 71). This upper shoot is at tlxe next 
winter pruning to be cub down to within about a foot of the 


Fro. 71. — Pruning for Fig. 72.— Tho same 

Horizontally -Trained Tree. —third year. 

point whence it sprung, and its buds rubbed off except the 
upper one for a leader, and one on each side just below it 
to furnish another pair of side shoots ; these being trained 
in position, the tree would appear as in fig. 72. The same 
course is to be followed annually till the space is filled. 
Sometimes in very favourable soils and with vigorous trees 
two pairs of branches may be obtained in one season by 
summer-stopping the erect shoots and selecting others from 
the young growths thus induced, but more commonly the 
trees have to be built up by forming one pair of branches 



Fig. 73. — The same — fifth year. 

annually. The shoots are not at first lowered to the hori- 
zontal line, bub are brought down gradually ; and while the 
tree is being formed weak shoots may be allowed to grow 
in, a more erect position than it is ultimately intended they 
should occupy. Thus in four or five years the tree will 
have acquired something the character of fig. 73, and will 
go on thus increasing until the space is filled. 
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The half-fan is a combination of the two forms, but as re- 
gards pruning does not materially differ from the horizontal, 
as two opposite side branches are produced in succession 
upwards till the space is filled, only they are not taken out 
so abruptly, but are allowed to rise at an acute angle and 
then to curve into the horizontal line. 

In all the various forms of cordons, in horizontal training, 
and in fan and half-fan training, the pruning of the main 
branches when the form of the tree is worked out will vary 
in accordance with the kind of fruit under treatment. Thus 
in the peach, nectarine, apricot, plum, and cherry, which 
are commonly trained fan-fashion, the first two will have 
to be pruned so as to keep a succession of young annual 
shoots, these being their fruit-bearing wood. The others 
are generally pruned so as to combine a moderate supply 
of young wood with a greater or less number of fruit spurs. 
In the pear and apple the fruit is borne principally on 
spurs, and hence what is known as spur-pruning has to be 
adopted, the young shoots being all cut back nearly to their 
base, so as to cause fruit buds to evolve from the remain- 
ing eyes or buds. Cordons of apples and pears have to be 
similarly treated, but cordons of peaches and nectarines are 
pruned bo as to provide the necessary annual succession of 
young bearing wood. 

The nature of the cut itself in pruning is of more conse- 
quence, especially in the case of fruit trees, than at first 
sight may appear. The branches should be separated by a 
clean cut at an angle of about 45°, just at the back of a 
bud, the cut entering on a level with the base of the bud 
and passing out on a level with its top (fig. 74, a), for when 



Fig. 74. — Cuts — G-ood and Bad. 



cut in this way the wound becomes rapidly covered with 
new wood, as soon as growth recommences, whereas if the 
cub is too close the bud is starved, or if less close an ugly 
and awkward snag is left. Fig. 74, b and c } are examples 
of the former, and cl, e , / of the latter. Dr Lindley has 
designated the cut shown at fig. 74, 5 the cut to the quick 
( Gardeners’ Chronicle, 1847, p. 19) — 

“In order to avoid the risk of the ‘cut to the quick, 5 some 
gardeners make use of the * snag cut 1 [d, e, f), In which the wound 
is made on the same side of the branch as that occupied by the bud, 
Slanting downwards towards it. That plan is objectionable ; for it 
Involves the necessity of leaving behind a dead portion of the branch, 
to be removed at a later pruning, so the work must be done twice 
over ; moreover, it is an admission of a want of the skill required 
to make the * clean cut * skilfully. Lastly, there is the f slivering 
out 5 (c), in which a long ragged unequal shave is taken off the 
branch, much too low in the beginning, and much too high at the 
end. It is the cut made by garden labourers. It is clumsy, ugly, 
awkward, and dangerous, for it is apt to injure the branch on which 
it is made. In all cases, the amputation should be made by one 
firm-drawn cut. The clean cut can be performed by a dexterous 
operator to within a shaving of the right line ; and the mastery 
ox this art is no mean acquisition.” 

In the case of fruit trees, and indeed of deciduous plants 
generally, pruning requires to be done during the winter or 
resting period, and the earlier in that period the better, as 
then the buds become plump and full of sap, and produce 
strong shoots when the time for growth arrives. If, on 
the contrary, it is done while the plant is in full growth, 
the whole system of the tree sustains a check, the circula- 
tion is deranged, the quality of the sap becomes deteriorated, 
and a dead stump or unhealthy shoot is the frequent result. 


This, however, does not apply to the pruning of the herb- 
aceous or succulent growths of the current season, nor to 
soft-wooded plants generally, for this kind of pruning, called 
summer pruning, is essential to the formation of handsome 
specimens of the latter, and is a very important help in 
the formation of the fruit or blossom buds of fruit trees. 

Summer Pruning should be performed while the shoots 
are yet young and succulent, so that they may in most 
cases be nipped off with the thumb-nail. It is very 
necessary in the case of trees trained to a fiat surface, 
as a wall or espalier rail, to prevent undue crowding. 
In some cases, as, for example, with peaches, the super- 
fluous shoots are wholly removed, and certain selected 
shoots reserved to supply bearing wood for next year. In 
others, as pears, the tops of the young shoots are removed, 
leaving three or four leaves and their buds at the base, to 
be developed into fruit buds by the additional nourish- 
ment thus thrown into them (fig. 75, a). One or two may 



Fig. 75. — Summer Pruning for Spurs, 
push out a late summer growth, 5 ; this will serve as a vent 
for the vigour of the tree, and if the lowermost only go 
to the formation of a fruit spur, the object will have been 
gained. They are cut to the last dormant bud in winter. 

But summer pruning has been much extended since the 
introduction of restricted growth and the use of dwarfing 
stocks. Orchard-house trees, and also pyramidal and bush 
trees of apples, pears, and plums, are mainly fashioned by 
summer pruning ; in fact, the less the knife is used upon 
them, except in the necessary cutting of the roots in potted 
trees, the better. In the case of orchard-house plants no 
shoots are suffered to lengthen out, except as occasionally 
wanted to fill up a gap in the outline of the tree. On the 
contrary, the tops of all young shoots are pinched off when 
some three or four leaves are formed, and this is done again 
and again throughout the season. "When this pruning is 
just brought to a balance with the vigour of the roots, the 
consequence is that fruit buds are formed all over the tree, 
instead of a thicket of sterile and useless wood. Pyramidal 
and bush trees out of doors are, of course, suffered to become 
somewhat larger, and sufficient wood must be allowed to 
grow to give them the form desired; but after the first 
year or two, when the framework is laid out, they are per- 
mitted to extend very slowly, and never to any great extent, 
while the young growths are continually nipped off, so as 
to clothe the branches with fruit buds as closely placed as 
will permit of their healthy development. 1 

The Pruning of Flowering Plants is generally a much 
lighter matter than the pruning of fruit trees. If a 
young seedling or cutting of any soft- wooded plant is 
to be bushy, it must have its top nipped out by the 
thumb-nail or pruning-scissors at a very early stage, and 
this stopping must be repeated frequently. If what is 
called a wen-furnished plant is required, an average of 
from 2 to 3 inches is all the extension that must be per- 

1 On the general subject of pruning fruit trees the reader may use- 
fully consult Thompson’s Garden ePs Assistant, Brehaut’s ^ Modern 
Peach Primer, Forney’s Jardinier Fruitier, Hardy’s Traits de la 
Taille des Arbres Fruitier s, and Dubreuil’s Culture des A fibres c.t 
Arbrisseaux d Fruits de Table, 
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mitbed — sometimes scarcely so muck — before the top is 
nipped out ; and this must be continued until the desired 
size is attained, whether that be large or small Then 
generally the plant is allowed to grow away till bloom or 
blooming shoots are developed, To form a pyramidal plant, 
which is a very elegant and useful shape to give to a 
decorative pot plant, the maiu stem should be encouraged 
to grow upright, for a length perhaps of 6 or 8 inches 
before it is topped ; this induces the formation of laterals, 
and favours their development. The best-placed upper 
young shoot is selected and trained upright to a slender 
stake, and this also is topped when it has advanced 6 or 
8 inches further, in order to induce the laterals on the 
second portion to push freely. This process is continued 
tilL the required size is gained. With all the difficult and 
slow-growing plants of the hard-wooded section, all the 
pruning must be done in this gradual way in the young 
wood as the plant progresses. 

Some plants, like pelargoniums, can only be kept hand- 
somely formed and well furnished by cutting them down 
severely every season, after the blooming is over. The 
plants should be prepared for this by keeping them rather 
dry at the root, and after cutting they must stand with 
little or no water till the stems heal over, and produce 
young shoots, or ** break,” as it is technically termed. 
The appearance of a specimen pelargonium properly pruned 
is shown la fig. 76, in which a shows a young plant, the 



Fig. 76. 

head of which has been taken off to form a cutting, and 
whose buds are ready to break into young shoots. Three 
shoots will be produced, and these, after growing from 4 to 
6 inches in length, should be stopped by pinching out the 
point, this giving rise to lateral shoots. These will blossom 
in due course, and, after being ripened thoroughly by full 
exposure to the sun, should be cut back as shown at 5, 
This is the proper foundation for a good specimen, and 
illustrates how all such subjects should be pruned to keep 
them stocky and presentable in form. 

Moot Truning is most eommonly practised in fruit tree 
cultivation. It is often resorted to as a means of restor- 
ing fertility in plants which have become over rank and 
sterile In growth. The effect of it, or of transplanting, is 
to reduce the supply of crude sap to the branches, and con- 
sequently to cause a check in their development. In root- 
pruning all roots that have struck downwards into a cold 
uncongenial subsoil must be pruned off if they cannot be 
turned in a lateral direction, and all the lateral ones that 
have become coarse and fibreless must also be shortened 
back by means of a clean cut with a sharp knife, while 
some hard rubbly material may if necessary be put under 
the tree before it is again planted, all its roots being laid 
out laterally, radiating as equally as possible from the 
centre. The operation is best performed early in autumn, 
and may be safely resorted to in the case of fruit trees 
of moderate age, and even of old trees if due care be exer- 
cised. In transplanting trees all the roots which may have 
become bruised or broken in the process of lifting should 
be cut clean away behind the broken part, as they then more 
readily strike out new roots from the cut parts. In all 


these cases the cut should be a clean sloping one, and made 
in an upward and outward direction. 

The root-pruning of pot-plants is necessary in the case of 
many soft- wooded subjects which are grown on year after 
year —pelargoniums and fuchsias, for example. After the 
close pruning of the branches to which they are annually 
subjected, and when the young shoots have shot forth an 
inch or two in length, they are turned out of their pots 
and have the old soil shaken away from their roots, the 
longest of which, to the extent of about half the existing 
quantity, are then cut clean away, and the plants repotted 
into small pots. This permits the growing plant to be fed 
with rich fresh soil, without having been necessarily trans- 
ferred to pots of unwieldy size by the time the flowering 
stage is reached. 

Ringing . — One of the expedients for inducing a state of Ringing, 
fruitfulness in trees, is the ringing of the branches or stem, 
that is, removing a narrow annular portion of the bark, by 
which means, it is said, the trees are not only rendered 
productive, but the quality of the fruit is at the same time 
improved. The advantage depends on the obstruction 
given to the descent of the sap, The ring should be cut 
out; iu spring, and be of such a width that the bark may 
remain separated for the season. A tight ligature of twine 
or wire answers the same end. The advantages of the 
operation may perhaps be gained by judicious root pruning, 
and it is not at all adapted for the various stone fruits. 

26. Training , — What is called training is the guiding Training 
of the branches of a tree or plant in certain positions which 
they would not naturally assume, the object being partly to 
secure their full exposure to light, and partly to regulate 
the flow and distribution of the sap. To secure the for- 
mer object, the branches must be so fixed as to shade each 
other as little as possible ; and to realize the second, the 
branches must have given to them an upward or down- 
ward direction, as they may require to be encouraged or 
repressed. Something of the same vegetative vigour 
which is given to a plant or tree by hard pruning is 
afforded by training in an upward direction so as to pro- 
mote the flow of the sap ; while the repression effected 
by summer pruning is supplemented by downward train- 
ing, which acts as a check. One main object is the pre- 



Fia. 77. — Diagram illustrating 1 Branch Distribution. 


servation of equilibrium in the growth of the several parts 
of the tree; and for this various minor details deserve 
attention. Thus a shoot will grow more vigorously whilst 
waving iu the air than when nailed close to the wall ; conse- 
quently a weak shoot should be left free, whilst its stronger 
antagonist should be restrained; and a luxuriant shoot may 
be retarded for some time by having its tender extremity 
pinched off to allow a weaker shoot to overtake it. 

Mr Bobert Thompson, who is to be regarded as an 
authority, says (Gardener's Assistant, 340) : — 
ff A fair exposure to light is one of the principal objects to be 
borne in mind in training ; but the branches may be well regulated 
as regards exposure to light, without being equally so with respect 
to the flo'w of sap. For instance, they may be disposed like the 
radii of a circle touching the circumference at equal distances (fig. 
77, eta, bb ec } v). AVe shall, however, suppose that the central 
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vertical shoot v has been cut back nearly to its base in order to 
furnish from buds there situated the rudiments of other blanches. 
The sap flows with much groater force into the upright or nearly 
upright branches than it does into those having a horizontal position ; 
therefore branches radiating at equal distances, like those in the 
figure, would soon become very unequal in point of vigour ; cc would 
of course be strong, act comparatively weak, whilst bb would main- 
tain a somewhat intermediate condition. If, instead of training 
the shoots cc in a straight direction, we depress them at dd and 
bend them in the growing season as indicated by the curved line 
towards bb, we shall greatly check their orer-luxurianee. On the 
other hand, by elevating the horizontal shoots at ee s and training 
them in the direction of the dotted line towards bb, those shoots will 
be thereby greatly invigorated. In short, by curving the upper 
branches downwards and the lower ones upwards, the flow of sap 
is checked in the former and promoted in the latter ; and the con- 
sequence is that aa and cc are equal to the medium bb and to each 
other.” 

By these and other expedients, and by the prudent use 
of the knife, fruit trees may be readily trained into the 
forms indicated below, which are amongst the best out of 
the many which have been devised. 



Fig. 78. —Pyramidal Tig. 79. — Training 

Training. m quenouille. 

The training of standard and bush trees in the open 
ground has been already referred to under the section 
Pruning. When the growth of pyramids is completed, 
the outline is something like that of fig. 78, and very 
pretty trees are thus formed. It is better, however, 
especially if the tendency to bear fruit is rather slack, to 
adopt what the French call en quenouille training (fig 79), 
which consists in tying or weighting the tips of the branches 
so as to give them all a downward curve. Pear trees 
worked on the quince stock, and trained en quenouille , 
are generally very fertile. 



Tig, 80. — Horizontal Training, 


Wall trees, it must be evident, are placed in a very un- 
natural and constrained position, and would in fact soon 
be reduced to a state of utter confusion, if allowed to grow 
unrestricted; hence the following modes of training have 
been adopted. 

Horizontal Training (fig. 80) has long been a favourite 
form in England. There is one principal ascending stem 
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from which the branches depart at right angles, at intervals 
of about a foot. Horizontal training is best adapted to 
the apple and the pear ; and for the more twiggy growing 
slender varieties, the forms shown in fig, 81 have been 
recommended. In these the horizontal branches are placed 
wider, 18 to 20 inches apart, and the smaller shoots are 
trained between them, either on both sides, as at a, or 
defiexed from the lower side, as at b. The latter is an 



Tig. 81. — Forms of Horizontal Training. 


excellent method of reclaiming neglected trees. Every 
alternate branch should be taken away, and the spurs cut 
off, after which the young shoots are trained in, and soon 
produce good fruit. 

In Fan Training (fig. 82) there is no leading stem, but the 
branches spring from the base and are arranged somewhat 
like the spokes of a fan. This mode of training is com- 



TiG. 82. — Tan Training. 


monly adopted for the peach, nectarine, apricot, and Morelia 
cherry, to which it is best adapted. Though sometimes 
adopted, it is not so well suited as the horizontal form for 
apples and pears, because, when the branches reach the 
top of the wall, where they must be cut short, a tUe de 
mule , or hedge of young shoots, is inevitable. A modifica- 
tion of the fan shape (fig. 83) is sometimes adopted for 



Tig. 83. — Modified Tan Training. * 


stone fruits, such as the apricot. In this the object is to 
establish a number of mother branches, and on these to 
form a series of subordinate members, chiefly composed 
of bearing wood. The mother branches or limbs should 
not be numerous, but well-marked, equal in strength, and 
regularly disposed. The side branches should be pretty 
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abundant, aliort, and not so vigorous as to rival the lead- 
ing members. 

The Half-fan mode of training, which is intermediate 
between horizontal and fan training, is most nearly allied 
to the former, hut the branches leave the stem at an acute 
angle, a disposition supposed to favour the more equal 
distribution of the sap. Sometimes, ^as in fig. 84, two 
vertical stems are adopted, but there is no particular ad- 
vantage in this, and a single-stemmed tree is more man- 
ageable. The half-fan form is well adapted for such fruits 
as the plum and the cherry ; and, indeed, for fruits of 
vigorous habit, it seems to combine the advantages of both 
the foregoing. 

Trees must be fixed to the walls and buildings against 
which they are trained by means of nails and shreds, or in 
cases where it is desired to preserve the wall surface intact, 
by permanent nails or studs driven in in regular order. 
Sometimes the walls are furnished with galvanized wires, 
but this has been objected to as causing cankering of the 
shoots, for which, however, painting is recommended as a 
remedy, and which is also avoided, it is said, by crossing 
the tying material between the wire and the wood, and so 
preventing them from coming in contact. If they are 
adopted, the wires should be close to the wall to prevent 
a cold draught between it and the tree. Care should be 
taken that the ties or fastenings do not eventually cut 



into the bark as the branches swell with increased age. 
When shreds and nails are used, cast wall nails and 
a medicated shreds” are the best; the nails should he 
of small size for the young shoots. 

For tying plants to trellises and stakes nothing is better 
than soft tarred string. Osier ties are sometimes used for 
espaliers. The training in of summer shoots on wall-trees 
is often done by means of slender twigs ; indeed the prun- 
ings of the trees themselves, stripped of their leaves, often 
serve the purpose very well ; the ends are tucked under 
the adjacent fixed shoots, the young shoots to be fastened 
in being thus held close to the wall. Crooked shoots 
should be straightened at the principal or winter training ; 
this is done by pulling the convex side towards the 
straight line desired by means of the tie or shred, the 
next above and below being set so as to pull in tbe oppo- 
site direction. 

In training greenhouse plants the young branches should 
be drawn outwards by means of ties fastened to a string or 
wire under the pot-rim; the centre then fills up, and 
slender stakes are used as required; but the fewer these 
are iu number the better. Climbers are trained from 
the bottom around or across trellises, of which the cylin- 
drical or the balloon-shaped, or sometimes the flat oval or 
circular, are the best forms. The size should be adapted 
to the habit of the plant, which should cover the whole 
by the time flowers are produced. Bast fibre and raphia 
fibre are to he preferred for light subjects of this character, 
as th6y can be split to any degree of fineness; but the 
latter is not durable enough or strong enough for coarse- 
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growing border flowers. Very durable trellises for green- 
house climbers are made of slender round iron rods for 
standards, having a series of hooks on the inner edge, 
into which rings of similar metal are dropped ; the rings 
may be graduated so as to form a broad open top, or may 
be all of tbe same size, when the trellis will assume the 
cylindrical form. Fig. 85 shows a pot specimen of clematis 
trained over a balloon-shaped trellis. 



Fig. 85.— Clematis trained on Balloon-shaped Trellis. 

The training of bedding plants over the surface of the 
soil is done by small pegs of birch wood or bracken, by 
loops of wire, or sometimes by loops of bast having the 
ends fixed in the soil by the aid of the dibble. The 
object is to fill up the blank space as quickly and as evenly 
as possible. 

27. Forcing is the accelerating, by special treatment, Forcing 
of the growth of certain plants, which are required to 
be had in leaf, in flower, or in fruit before their natural 
season, — as, for instance, the leaves of mint at Eastertide 
or the leafstalks of sea-kale and rhubarb at Christmas, 
the flowers of summer in the depth of winter, or some of 
the choicest fruits perfected so much before their normal 
period as to complete, with the retarded crops of winter, 
the circle of the seasons. 

In the management of artificial heat for this purpose, a 
considerable degree of caution is required. The first stages 
of forcing should, of course, be very gentle, so that the whole 
growth of the plants may advance in harmony. A very 
hot atmosphere would unduly force the tops, while the 
roots remained partially or wholly inactive ; and a strong 
bottom heat, if it did not cause injury by its excess, would 
probably result in abortive growth. 

Any sudden decrease of warmth would be very prejudi- 
cial to the progress of vegetation through the successive 
stages of foliation, inflorescence, and fructification. But it 
is not necessary that one unvarying range of temperature 
should be kept up at whatever pains or risk. Indeed, in 
very severe weather it is found better to drop a little from 
the maximum temperature by fire heat, and the loss so 
occasioned maybe' made good by a little extra heat applied 
when the weather is more genial Night temperatures also 
should always be allowed to drop somewhat, the boat being 
increased again in the morning. In other words, the arti- 
ficial temperature should increase by day and decrease by 
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night, should rise in summer and fall m winter, should, in 
short, imitate as neaily as possible the varying influence 
of the sun 

For the giowth of flowers generally, and for that of all 
fruits, every ray of light to be obtained m the dull winter 
season is required, and therefore every possible care should 
be taken to keep the glass clean A moist genial atmosphere 
too is essential, a point requiring unremitting attention 
on account of the necessity of keeping up strong fires, 
With moistuie as with heat, the cultivator must hold 3ns 
hand somewhat m veiy severe or veiy dull weather , but 
while heat must not drop so as to chill the progressing 
vegetation, so neither must the lack of moisture parch the 
plants so as to check their growth 
There are some few subjects which when forced do not 
require a light house. Thus amongst flowers the white 
blossoms of the lilac, so much prized during winter, are 
produced by foicing the plant m darkness Ehubarb and 
sea-kale among esculents both need to be forced m dark- 
ness to keep them crisp and tender, and mushrooms also 
are always giown m dark structuies In fact, a roomy 
mushioom house is one of the most convenient of all places 
for forcing the vegetables just referred to. The lilac 
would be better placed m a dark shed heated to about 
60°, m which some dung and leaves could he allowed to lie 
and ferment, giving off both a genial heat and moisture. 

One of the most important preliminaries to successful 
forcing is the seeming to the plants a previous state of rest 
The thorough ripening of the preceding season's wood m 
fruit trees and flowering plants, and of the crown in peren- 
nial herbs like strawberries, and the cessation of all active 
growth before the time they are to start into new growth, 
are of paramount importance The ripening process must 
be brought about by free exposure to light, and by the 
application of a little extra heat with dryness, if the season 
should be unfavourable, and both loots and tops must 
submit to a limitation of their water supply. When the 
ripening is perfected, the resting process must be aided 
by keeping the temperature in winch they await the 
forcing process as low as each particular subject can bear. 

Y. Floiveis, 

Flow 28. Flower Garden and Pleasure Grounds , — Wherever 
garden there is a flower garden of considerable magnitude, and m 
a separate situation, it should be constructed on principles 
of its own The great object must be to exhibit to 
advantage the graceful forms and glorious hues of flowering 
plants and shrubs. Two varieties of flower gardens have 
chiefly prevailed m Britain. In one the ground is turf, 
out of which flower-beds, of varied patterns, are cut; in 
the other the flower-beds are separated by gravel walks, 
without the introduction of grass. When the flower garden 
is to be seen from the windows, or any other elevated point 
of view, the former is to be preferred, but where the 
surface is irregular, and the situation more remote, and 
especially where the beauty of flowers is maiuly looked to, 
the choice should probably fall on the latter. 

The situation of the flower garden must be influenced by 
the nature of the lawns, and of the site of the mansion to 
which it is attached, Generally speaking, it should not 
be at any great distance from the house ; and in places 
where there is no distant view of importance, it may be 
constructed under the windows. On the other hand, when 
the park is spacious, and the prospects extensive and 
picturesque, it is perhaps better that the flower garden 
should be at a little distance from and out of sight of the 
house, but easy of access in any sort of weather. In most 
cases, even when it is in the vicinity of the mansion, the 
flower garden should for security against ground game and 
other intruders be encircled with some sort of fence, In 
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detached localities the fences may be made sufficiently 
strong to prevent the intrusion of every species of vagrant, 
it is not difficult to mask them with shmb3 and ti ees. The 
style of the mansion should determine that of the flower 
garden, and also its position The flower garden attached 
to an elaborate mansion, should, for the most part, occupy 
the lawn on the south, the east, or the west fiont ; and the 
carriage-entrance, wheie possible, should be on the north 
front, the park extending nearly or quite up to the front 
door This arrangement must, however, sometimes be de- 
parted from m consequence of the difficulties of providing 
a proper approach to the entrance-door, and must also be 
regulated by the position of the principal rooms, which 
should if possible command a view of the flower garden. 

When the garden is upon a large scale, and especially 
where a natural inclination in the ground exists, or can be 
formed artificially, terraces and parapet walls should be 
introduced, with flights of steps, and embellishments m 
connexion with them, such as fountains, statuary, sculpture, 
&c Glass terraces alone have a mean appearance m such 
a position The parapet walls afford excellent accommoda- 
tion for half-hardy and beautiful flowering plants. 

With regard to flower-plots, when the figures are separated 
by turf, it is necessary that the little lawns or glades should 
have a certain degree of breadth, as nothing has a worse 
effect than overcrowding A multitude of little figures 
should also be avoided, as they produce the disagreeable 
effect well named by Gilpin “ spottmess. 77 In this sort of 
flower garden it is desnable that a gravel walk should skirt 
at least one side of the principal figures, for m the humid 
climate of Britain the grass would otherwise render them 
inaccessible with comfoit during a great part of the year. 
In those gardens where turf is wholly or partly excluded, 
the compartments should be of a larger and more massive 
character. Harrow borders, bounded by parallel straight 
lines and concentrie curves, should be avoided. The 
centres of the figures should be filled with tall-growing 
shrubs, and even with an occasional low evergreen tree, 
such as a yew or a holly. The walks, arranged in long 
concave curves, may communicate here and there with one 
another. A dial, a few seats and arbours, with an urn or 
two or a vase, may be introduced with good effect. 

The flower garden may include several different compart- 
ments. Thus, for example, there is the “Kock Garden/ 7 
which should consist of variously grouped masses of large 
stones, those which are remarkable for being figured by 
water-wearing, or containing petrifactions or impressions, 
or showing something of natural stratification, being 
generally preferred In the cavities between the stones, 
filled with earth, alpine or Bailing plants are inserted, and 
also some of the choicest flowers. In proper situations, a 
small pool of water may be introduced for the culture of 
aquatic plants. In a suitable position one of the walks is 
sometimes arched ovec with wire-work, and covered with 
ornamental climbing shrubs, forming a delightful promenade 
in the glowing days of summer. A separate compartment 
laid out on some regular plan is often set apart for roses, 
under the name of the “ Bosery 77 A moist or rather a 
shady border, or a section of the pleasure ground supplied 
with bog earth, may be devoted to what is called the 
“American Garden/ 7 which, as it includes the gorgeous 
rhododendrons and azaleas, forms one of the grandest 
features of the establishment during the early summer, 
while if properly selected the plants are effective as a 
gaiden of evergreens at all seasons. The number of 
variegated and various-coloured hardy shrubs is now so 
great that a most pleasant plot for a “ Winter Garden/ 7 
may be arrayed with plants of this class, with which may 
be associated hardy subjects which flower during that 
season or very early spring, as the Christmas rose, and 
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amongst bulbs tbe crocus and snowdrop. Later orq tlie 
spring garden department is a scene of great attraction 3 
and some of tbe gardens of this character, as those of 
Cliveden and Belvoir, are among the most fascinating 
examples of horticultural art. 

29. Lawns , — In the formation of lawns the ground 
must be regularly broken up so that it may settle down 
evenly, any deep excavations that may have to be filled in 
being very carefully rammed down to prevent subsequent 
settlement. The ground must also be thoroughly cleared 
of the roots of all coarse perennial weeds, and be worked 
to a fine tilth ready for 
turfing or sowing The 
more expeditious method 
is of course to lay down 
turf, which should be free 
from weeds, and is cut 
usually in strips of 1 foot 
wide, 3 feet long, aud about 
an inch in thickness. This 
must be laid very evenly 
and compactly, and should 
then be beaten down firmly 
with the implement called a 
turf-beater (fig. 86). When Em. 86 -Turf-Beater, 
there is a large space to cover, it is much the cheaper plan 
to sow the lawn with grass-seeds, and equally effective, 
though the sward takes longer to thicken, It is of the 
utmost importance that a good selection of grasses be made, 
and that pure seeds should be obtained The following 
sorts can be recommended, the quantities given being those 
for sowing an acre of ground — 


Cyiiosunts erisfcatus — Crested Dog’s-tail 6 ft 

Festuca durrascula — Hard Fescue . 3 ft 

Festuca ovma— Sheep’s Fescue 3 ft 

Lolmm perenzie tenue . , 18 ft 

Boa neiuoralis semper virens— Evergreen Meadow-grass 3 ft 
Boa tnvialis— Trivial Meadow-grass 3 ft 

Tnsetum flavescens— -Yellow Oat-grass 2 ft 

Trifolium repens— Dutch Clover . 6 ft 


The seeds should be thoroughly mixed, and very evenly 
sown, after which the surface should be raked over to bury 
them, and then tolled down while dry so as to finish it off 
smooth and level "When thus sown, lawns require to be 
promptly weeded. Dunng the growing season established 
lawns should he mown at least once a week. They should 
be occasionally rolled, and towards autumn they require 
frequent sweepings to remove worm-casts. 

Hardy 30. Hardy Annuals — Annual plants are those which grow up 

annuals from seed, flower, npen seed, and die m the course of one season — 
one year. They are useful in the mixed garden, for though in some 
cases they are of short duration, many of them are possessed of much 
beauty of hue and elegance of form Annuals may be divided into 
three classes —the hardy, which are sown at once in the ground 
they are to occupy, the half-hardy, which succeed best when aided 
at first by a slight hot bed, and then transplanted mto the open air, 
and the Under, which are kept in pots, and treated as greenhouse 
or stove plants, to which departments they properly belong Some 
of the more popular annuals, hardy and half-hardy, have been very 
much varied as regards habit and the colour of the flowers, and 
purchases may be made in the seed shops of such things as China 
asters, stocks, Chinese and Indian pmks, larkspurs, phloxes, and 
others, amongst which some of the most beautiful of the s umm er 
flowers may be found. 

The hardy annuals may be sown in the open ground during the 
latter pail; of March or beginning of April, as the season may 
determine, for the weather should be dry and open, and the soil in 
a free-working condition before sowing is attempted In favourable 
situations and seasons some of the very hardiest, as Silene pendula, 
Saponaria, Memophila, Cilia, &c , may be sown m September or 
October, and transplanted to the beds or borders for very early spring 
flowering^ Those sown in spnng begin to flower about June The 
patches, if left to flower where they are sown, should he thinned 
out while young, to give them space for proper development It is 
from having ample room that pneked out transplanted seedlings 
often make the finest plants The soil should be rich and light 


The half-haidy senes aie best sown m pots or pans under glass 
in mild heat, in older to acceleiate geimmation Those of them 
which are m dangei of becoming leggy should be speedily removed 
to a coolei fiame and placed near the glass, the young plants being 
pricked off into fiesh soil, m othei pots or pans oi boxes, as may 
seem best m each case All the plants must be hardened off gradu- 
ally dunng the month of Apnl, and may generally be planted out 
some time in May, earlier oi latei accoidmg to the season 
The class of tender annuals, being chiefly gi own foi greenhouse 
decoration, should be treated much the same as soft-wooded plants, 
being sown m spring, and grown on i apidly m brisk heat, neai the 

t lass, and finally hardened off to stand m the greenhouse when m 
ower 

"We add a select list of some of the more distinct annuals desir- 
able foi general cultivation as deeoiative plants, and shall then 
mention a few of the most popular lands separately — 

Acioelmium roseum half-hardy, 1 ft , rose-pmk or wlute , everlasting 
Agrostis pulcliella hardy, 6 m , a most graceful giass for bouquets 
Amberboa moschata atropurpurea (Sweet Sultan) hardy, 11 ft , purple , 
musk scented 

Bartoma aurea hardy, 2 ft , golden yellow , showy and free 
Bi achy come lberidifolia half hardy, 1 ft , blue or white with dark disk 
Calendula officinalis Meteor hardy, 1 ft , orange striped with yellow 
Cafliopsis bicolor (tmetoria) hardy, 2 to 3 ft , yellow and chestnut-brown 
Calliopsis Lrnnnnondn hardy, l to 2 ft , golden yellow with led disk 
Campanula Loreyi hai dy, lj ft , puiplish-lilac or white 
Centaurea Cyanus hardy, 3 ft , blue, purple, pink, or white , showy 
Clarkia pulcliella haidy, 1£ ft , rosy-pmple , some varieties very handsome 
Colhnsia bicolor hardy, 1£ ft , wlnte and purple , pretty 
Collinsia verna hardy, 1 ft , white and azure , bow as soon as ripe 
Convolvulus tricolor atrovxolacea hardy, 1 ft , white, blue, and yellow 
This is the Convolvulus minor of gardens 
Erysimum Peroffskiannm hardy, 2 ft , deep orange ; in eiect racemes 
Eschsclioltzia calif ormca hardy, 11 ft , yellow with saffion eye 
Eschsclioltzia crocea flore-pleno hardy, 1$ ft , orange yellow , double 
Eutoca viscida hardy, 2 ft , bright blue with white hairy centre 
Gaillar&ia Druramondu (pieta) half-hardy, 1£ ft , cnmBon, yellow margin 
Giha achilleoefoha hardy, 2 ft , deep blue , m huge globose heads 
Godetla Lmdleyana hardy, 2 to 3 ft , rose purple, with enmson spots 
Godetia Whitneyi hardy, 1 ft , rosy red, with crimson spots The variety 
Xady Albemarle is wholly crimson, and very handsome 
Gypsoplnla elegans hardy, 1$ ft , pale rose , blanched, very graceful 
Helianthus eucumenfolms hardy, 3 to 4 ft , golden yellow, black disk , 
branching, free, and bold without coarseness 
Heliehrysum bracte&tum half-hardy, 2 ft , the incurved crimson, lose, and 
other forni3 very handsome 

Hibiscus Tnonum (afneanus) hardy, H ft , cream colour, black centre 
Ibens unibellata (Candytuft) haidy, I ft , white, lose, puiple, enmson 
Some new dwarf white and flesh-coloured varieties are very handsome 
Kaulfussia amelloidea haidy, 1 ft, blue or rose, thevar kennesma is 
deep enmson 

Kdinga mantima (Sweet Alyssum) hardy, 1 ft , white , fragiant, compact 
Lavatera trimestns hardy, 3 ft , pale rose showy malvaceous flowers 
Eeptosiphon densiflorus hardy m light soil, 1 ft , pmplish oi losy lilac 
leptosiphon roseus hardy in light soil, 6 m , delicate lose , flue in masses 
Lmaria bipartita splendida hardy, 1 ft , deep purple 
Lmum grandiflorum hardy, 1 ft , splendid crimson var roseum is pink 
Xupinus lutens hardy 2 ft , bright yellow, flagrant 
LupmusmutabihsCruckshanksu hardy, 4 ft , blue and yellow, changeable 
Xupmus nanus hardy, 1 ft , bluish-purple , abundant flowering 
Maleolmia mantima (Vngmian Stock) hardy, 6 m , lilac, rose, or white 
Malope tnflda hardy, 3 ft , rich glossy purplish-crimson , showy 
Matthiola gneca (Wallflowei-lvd Stock) hardy, 1 ft , vaiious as m Stock 
Mesembryanthemum tricolor half-hardy, 3 in , pink and enmson, with 
dark centre 

Munulus cupreus half-hardy, 6 m , coppery red, varying consideiably 
Mitnulus luteus tigrmus half-hardy, l ft , yellow spotted with led , var 
duplex has hose-m-hose flowers 

Mirabilis Jalapa half-hardy, 3 ft , various colours , flowers evening scented 
Nemesia flonbunda hardy, 1 ft , white and yellow , pretty and compact 
Femoplula insignia hardy, 6 m , azure blue with white centre 
Nemophda maculata hardy, 6 m , white with violet spots at the edge 
Nigella hispamca hardy, if ft , pale blue, wlnte, or dark purple 
CEnotliera odorata hardy, 2 to 3 ft , yellow , fragrant 
Omphalodes limfolia (Venus's Navel wort) haidy, 1 ft . white 
Tapaver Ehoeas flore-pleno haidy, 2 ft , seal let and other colours , showy 
Tapaver sommferum flore-pleno haidy, 3 ft , white, lilac, rose, &c , petals 
sometimes fnnged 

Petunia violacea hybrida half-hat dy, 13 ft , various colours , sow in lioat 
Pharbitis hispida haidy, 6 ft , various , the many-colouied twining Con- 
volvulus major 

Platystemon cahfornicus . hardy, 1 ft , sulphur yellow , neat and distinct 
Portulaca splendens half-hardy, 6 m , enmson, rose, yellow, white, (fee. 
single and double , splendid prostrate plants foi sunny 10 ckwoik 
Pyrethrum Parthenmm aureum lialf-haidy, l ft , giown loi its golden 
foliage, and much used for bedding 

Reseda odorata<Mignonette) hardy, 1 ft , greenish, but exquisitely flag- 
rant , there are some choice new sorts 
Rhadanthe maculata half-hardy, 1& ft , rosy-pink 01 white , larger flower 
heads than the next 

Rhodanthe Manglesn half-hardy, 1 ft , rosy-pink , a drooping everlasting. 
Salpiglossis sinuata half-hardy, 2 to 3 ft,, yellow, purple, crimson, <&c , 
much varied and beautifully vemed 

Sanvitaha procumbens flore-pleno half-hardy, 6 in , golden yellow . pro- 
cumbent ’ 

Saponana calabnca hardy, 6 to 8 in , bright rose pink or white , continu- 
ous blooming, compact-growing 

i Schizanthus pmnatus hardy, 1 to 2 ft , puiple lilac, prettily blotched , 
curiously lobed flowers 

Scbizope talon Walken hardy, 1 ft , white, sweet-scented at night , cun- 
ously fringed petals 

Senecio elegans half hardy, 1} ft , white, rose, or purple : the various 
double forms aie showy 

Silene pendula hardy, 1 ft , bright rose pmk , very showy m masses : var 
; compacta forms close dense tufts 

| Silene Pseudo- Atocion hardy, 1 ft , rose pmk, free-floweiing 

i Specmaria Speculum hardy, 6 in , reddish-violet , free-flowering 




Uhina 
A> tei 


Stock 


Antirrhi- 

num 


Chinese 

pink. 


Lark- 

spur 


Phlox 

Drum- 

mondii 

Sweet 

pea. 


Nastur- 

tium 


Zinnia 


Hardy 

biennials, 


HARDY ANNUALS ] HORTICULTURE 


249 


Splienogyne speciosa half-liaicly, 1 ft, orange yellow, with black ring 
around the disk 

Tagetes signata half-hardy, 11 ft , golden yellow , continuous blooming, 
with elegant foliage The French and African mangolds, favountes of 
some, aie allied to this 

Tioprcolum aduncum (Canaiy Cieepei) half hardy, 10 ft , yellow, fringed , 
an elegant climber 

Viscaria coali rosa hardy, ft , rosy-purple with pale centie , pretty 

Yiscaria oculata cardmalis hardy, 1} ft , rosy-cimison, very brilliant 

Waitzia aurea half-hardy, ft , golden yellow , a showy e\erlasting 

Xeranthemum annuum floie-pleno liaidy, 2 ft , lilac purple , florifeious 

The following annuals are entitled to separate notice — 

31 The China Aster (Callistephus chmensis) The groups of asters 
aie veiy numerous , but some of the best for ornamental gardening 
are the chrysanthermim-floweied, the pseony-flowered, the crown or 
cockade, and the globe-quilled, of each ot which there are from six to 
a dozen distinct colours What are called crown asters hare a white 
centre and dark crimson or purple circumference, and aie very 
beautiful The colours range from white and blush thiough pink 
and rose to crimson, and from lilac through blue to pm pie, in 
various shades These should be sown eaily m April m pans, in 
a gentle heat, the young plants being quickly transfened to a cool 
pit, and there packed out m rich soil as soon as laige enough, and 
eventually planted out in the garden m May or June, m soil winch 
has been well wmked and copiously manured, wheie they grow from 
8 to 18 inches high, and flower m great beauty towards the end of 
summer. They also make very handsome pot plants foi the com 
servatoiy 

32 The Stock (Matthiola annua) These also are much vaned 
both m respect to habit and colour, and of some of the forms as 
many as two dozen colours are cultivated, some of which are very 
beautiful The Ten- week and the large-flowered German are both 
favourite strains The fragrance of these flowers renders them 
universal favourites They should be treated much the same as 
asters for autumn- blooming plants, but for early blooming requne 
to be sown about August, and wintered m pots 111 a cold frame, for 
which purpose the Intermediate Stock is the best adapted (see 
Biennials , pai 41) They grow from 1 to 2 feet high, according to 
the variety 

33 The Snapdragon (Antirrhinum majus), which grows about 
2 feet high, should be sown m Eebiuary m a warm pit, prick off 
m pots, and subsequently into boxes, drawing off into a cool frame 
when established, and planting out in May or June They are not 
true annuals, but may be treated as such 

34 The Chinese or Indian Pink (Dianthus chmensib, and its 
vaneties Heddewign and lacmiatus) and seveial allied fonns, which 
glow from 6 inches to a foot high, are very lichly coloured, and 
highly varied m marking Sow 111 pits m gentle heat, m March, 
transferring them quickly after germination to a cool pit, that they 
may not get drawn or leggy , they may he planted out in May 
They will also flower later ou m favourable seasons, if sown out- 
doors early in April 

35 The Larkspur affords two distinct types, the Rocket Lark- 
spur (Delphinium Ajacis), which varies from a foot to a foot and a 
half, and the branching Larkspur (D Consolida), growing S feet 
high, of each of which there are various colours, double and single 
The candelabrum foim of the latter is very handsome Sow m 
March m the open border where they are to flower 

36 The Phlox Drummondu , a spreading plant about a foot high, 
of which there are now many varieties of colour, is one of the most 
beautiful of all annuals, and very prolific of blossom Sow in the 
places where it is to flower, m April, m good firm soil 

37 The Sweet Pea (Lathyrus odoratus) is indispensable in every 
garden, especially Painted Lady (white and lose) and the improved 
forms called Invincible Scarlet and Invincible Black Sow m rows 
01 patches m February, and again in March, m good neh soil 
The plants grow 3 to 4 feet high, and require stakes to support the 
stems 

3 8 The Nastw hum (Ti opseolum majus), m its dw arf form known 
as Tom Thumb (T m nanum), is an excellent bedding 01 border 
flower, growing about a foot high, each plant forming a dense patch 
full of Sowers, and blooming on for a considerable penod if kept 
gi owing The scarlet, the yellow, and the lose-coloured are very 
attractive Sow in April in the beds or borders , and again m May 
for a succession 

89 The Zinnia elegans, of which both single and doublej forms 
aie cultivated, grows about 2 feet high, and produces floweis of 
various colours, the double ones being about the size of asters, and 
very handsome The colouis include white, yellow, orange, scarlet, 
crimson, and puiple It is half-hardy, and should be sown and 
treated much the same as the aster 

40 Hardy Biennials —Biennials live as undeveloped plants 
through one winter penod They requne to be sown m the summer 
months, about June or July, in order to get established before 
winter , they should be pncked out as soon as large enough, and 
should have ample space so as to become hardy and stocky They 
should be planted in good soil, but not of too stimulating a char- 
acter. Those that are perfectly hardy are best planted wheie they 


aie to flower m good time during autunm Tins transplanting acts 
as a kind of check, which is rather beneficial than otherwise 01 
those that are liable to suffer injury in winter, as the Brompton and 
Queen Stocks, a portion should be potted and wmteied in cold 
frames ventilated as freely as the weather will permit 

The number of biennials is not large, but a few very desirable 
garden plants, such as the following, occur amongst them — 

Agrostemma coronal 1 a (Rose Campion) liardj , 14 ft , bright rose-purple or 
rose and white 

Beta Cicla variegata hardy, 2 ft , beautifully coloured leaves and midribs, 
cnmson, golden, Ax 

Campanula Medium (Canterbury Bell) hardy, 2 ft , blue, white, rose, &c 
The double-flowered varieties of various colouis are very handsome 

Campanula Medium calycanthema hai dy , 2 ft , blue or w 3 ute , hose-in-hoae 
flowered 

Catananche ccerulea- hardy, 2 to 3 ft , blue or white 

Ceisia cretica hardy, 4 to 5 ft , yellow, with two dark spots near centre , In 
spikes 

Dianthus barbatus (Sweet William) hardy, 1 to II ft, cnmson, purple, 
white, or parti coloured 

Dianthus chmensis (Indian Pink) half hardy, 1 ft , various, these flower 
earlier if treated as biennials 

Digitalis purpurea (Foxglove) bardy, 3 to 5 ft , rosy-purple or white, 
beautifully spotted m the variety called gloxuiiseflora 

Fchmm pompomum hardy, 4 ft , rosy-pmk. 

Hedysarum coronarium (French Honeysuckle) hardy, 2 to 3 ft , scarlet or 
white , fragrant 

Hespercs tnstis (Night scented Rocket) hardy, 3 ft , dull purplish , fragrant 
at mglit 

Lunaria biennis (Honesty) hardy, 2 to 3 ft , purple , the silvery dissepiment 
attractive among everlastings 

* (Enothera Lamarckian a (Evening Primrose) hardy, 5 ft , bright yellow , 
large 

Seabfosa atropurpurea (Sweet Scabious) hardy, 3 ft , dark purple, showy ; 
the variety nana fiore pleno is dwarfer and has double flowers 

Silene compacta half-hardy, 2 to 3 ft , bright pink , clustered as in 8 
Armenia 

Yerbascum Blattaria hardy, S to 4 ft , yellowish, with purple haiis on the 
filaments , in tall spikes 


41 The most important of the biennials are the different kinds Stocks 
of Stocks The Intermediate Stock (Matthiola annua intermedia) is 
one of the so-called scarlet stocks, and is very useful, when preserved 
through the winter m frames, for its dwarfness and e&ily -flowering 
habit It is used very extensively for furnishing jardimei es , window" 
boxes, flower beds, &c , during the London season, for which pur- 
pose it is sown in July and August, while if sown in spring it 
blooms in autumn, and furnishes a useful suecessional crop of flow ors 
Of the East Lothian stock, which is a somewhat laiger grower, there 
are some half dozen colours, those called New r Cnmson and Mauve 


Beauty being specially admired , these are sown m July and August 
for summer blooming, and early in spring for flowering m autumn 

42 The Brompton Stock (Matthiola mcana smiplicicaulis) is a 
robust plant, growing 3 feet high, with a long central flower stem 
beanng very large flowers, which are cnmson, purple, or white. 
They require nch soil, and should be sown m June or July, being 
pricked out into nursery beds, and planted in September in the 
borders where they are to bloom. Two or three plants should he 
put in one patch, as then any surplusage of smgle-flowered indi- 
viduals may be pulled away 

43. The Queen or Twickenham, Stock (Matthiola incana semper- 
floiens) is less vigorous m habit than the Brompton, and 15 of more 
spreading habit, the plants growing about 2 feet high, with the lateral 
branches very much developed There are the three usual colours, 
purple, scarlet, and white, the first-named being a special favourite 
They require to be sown m June or July, and planted out in 
September, so as to get well established before winter, and if they have 
the advantage of good soil they will flower freely m the early pait 
of the ensuing summer Sometimes the plants acquire almost a 
woody habit, and live over the second yeaT, but the flowers aie 
not equal to those produced the first blooming season 


44 Hardy Perennials. -—This term includes, not only those Hard} 
fibrous-rooted plante of herbaceous habit which spring up from the pereu- 
root year after year, but also those old-fashioned subjects known as mals 
florists' flowers, and the hardy bulbs Some of the most beautiful 
of hardy flowering plants belong to this class, and their great variety, 
as well as the long penod through which they, one or other of them, 
yield their flowers, are beginning again to secure them some of the 
consideration which has long been given mainly to bedding plants 
When the length of the flowering season is considered, it will be 
obvious that it is impossible to keep up the show of a single bolder 
or plot for six months together, since plants, as they are commonly 
&i ranged, come dropping into flower one after anothei , and even 
wheie a certain number are in bloom at the same time, they neces- 
sarily stand apart, and so the effects of contrast, which can be per- 
ceived only among adjacent objects, are lost To obviate this 
defect, it has been recommended that ornamental plants should be 
formed into four or five separate suites of flowering, to be distributed 
over the garden Hot to mention the more vernal flowers, the flpst 
might contain the flora of May, the second that of June , the third 
that of July , and the fourth that of August and the following 
months These compartments should he so mtermingled that no 
particular class may be entirely absent from any one quarter of the 
gaiden 
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Before commencing to plant, it would be well to eonstiuct tables 
01 lists of the plants, specifying their respective times of flower- 
ing, colours, and altitudes To divei&ify piopeily and mingle well 
together the reds, whites, purples, yellows, and blues, with all their 
intervening shades, requires considei able taste and powders of com- 
bination , and ascertained failuies may be lectifled at the pioper 
time the next season The one gieat object aimed at shonld be to 
present an agieeable contiast , and, as at paiticulai seasons a mono- 
tony of tint prevails, it is useful at such times to be m possession of 
some stiong glaimg colouis White, ior instance, should be much 
employed m July, to hieak the duller blues and pmples winch then 
preponderate Orange, too, is veiy effective at this season. On the 
other hand, yellows are supei abundant m autumn, and theiefoiereds 
and blues should then besought foi The flower-guidener should 
have a small numeiy, or resene garden, for the piopagation of the 
finer plants, to be transferred into the boidois as often as is lequired 
As a rule, all the fibrous-rooted herbaceous plants flourish in good 
soil which has been fauly enriched with manuie, that of a loamy 
character being the most suitable Many of them also grow satis- 
factorily in a peaty soil if well worked, especially if they have a cool 
moist subsoil Pentstemons and phloxes, amongst others, succeed 
wellmsoil of this character, hut thesmface must be well drained , the 
former are rather apt to pensh m winter m loamy soil, if at all close 
and heavy The herbaceous border shonld be a distract compait- 
ment, and not less than 10 feet m width, backed up by evergreens 
Such a bolder will take m about foui lines of plants, tbe tallest 
being placed at the back and the others graduated m height down 
to the front In the front row patches of the white arahis, the 
yellow alyssum, and the purple aubnetia, recurring at intervals 
of 5 or 6 yards on a bolder of considerable length, carry the eye 
forwauls and give a balanced kind of finish to the whole The same 
might be done with dmnthuses oi the larger narcissi in. the second 
low, with pceonies, columbines, and phloxes m the thud, nnd with 
delphiniums, aconitums, and some of the taller yellow composites as 
lielmntlius and rudbeckia at the back Spring and autumn flowers, 
as well as those blooming in summer, should be regularly distributed 
throughout the bolder, which will then at no season be devoid of 
interest m any part Many of the little alpmes may be brought 
into the front lino planted between suitable pieces of stone, or they 
may be relegated to a particular spot, and placed on an artificial 
rockery, Most of the hardy bulbs will do well enough in the border, 
care being taken not to disturb them while leafless and dormant 

Some deep-rooting peiennials do not spread much at the surface, 
and only require refreshing from, time to time by top-dressings 
Others, as the asters, spread rapidly; those possessing this habit shonld 
be taken up every second or thud, year, and, a nice patch being 
selected for replanting from the outer portions, the rest may be either 
thrown aside, or reserved for increase ; the portion selected for 
replanting should be returned to its place, the ground having mean- 
while boon well broken up, Some plants are apt to decay at the base, 
frequently from exposure caused by the lifting process going on 
during then giowth , these should be taken up annually m early 
autumn, the soil refreshed, and the plants leturaed to their places, 
care being taken to plant them sufficiently deep 
General Only a selection of some of the best of the decoiative hardy per- 
hst of ennials ean he noted, before we pass on to those popular subjects of 
hardy this class which have been directly influenced by the hybudizer and 
peren- improver. Many more might he added to the subjoined list — 
mads. Acama>— Feat trailing plants adapted for rockwork, thriving in sandy soil 

A nncrophylla and A mynophyllahave pretty spiny heads of flowers, 

Acardhohmon —Pretty dwarf tnffed plants, with needle-shaped leaves, 
adapted for rockwork A glumaceum and A venuatum hear bright pink 
flowers in duly and August. Light sandy loam 

Acanthus —Bold handsome plants, with stately spikes, 2 to 3 feet high, 
of flowers with spmy bracts A. mollis, A latifolins, and A longifohus 
are broad-leaved sorts, A spinosus and A spinosisBinnis have narrower 
spmy toothed leaves. 

k Achillea —Handsome composite plants, the stronger ones of easy culture 
in common soil. A. Eupatomun and fihpendnla, 3 to 4 feet, have showy 
yellow corymbose flowers, A rosea, 2 feet, rosy-enmson, and A Ptarmica 
flore-pleno, 2 feet, double white flowers, Others suitable for front lines 
pi rockwork m A tomentosa, 9 inches, bright yellow, A segyptiaca, l foot, 
silvery leaves and yellow flowers , A umbellata, 8 inches, silvery leaves and 
white flowers, and A, Clavenme, 6 inches, with silvery leaves and pure white 
flowers. 

A cemftm,— Handsome border plants, the tall stems crowned by racemes of 
showy hooded flowers A Cam arum, 3 to 4 feet, has deep purple flowers m 
August , A. smense, lj to 2 feet, has large dark purple flowers m September , 
A vMegatum, 3 feet, has the flowers white edged with blue ; A autumnale, 
3 feet, has pale blue flowers, and A japomeum, 21 feet, deep blue flowers, 
both produced in September and October 

Adencphara — Ml-sW4 flowera. A stylosa, 2 feet, pile blue, elegant, 
A denticulate, 11 feet, dark blue, and in A lilufoba, 1J feet, pale blue 
sweet-scented— all blooming during summer Light soil 

Adorns A vernalis, 1 foot, has large bright yellow stellate flowers m 
April Deep light soil 

J;?^-Eree-growing, dwarf, and showy A repteus, 8 inches, has 

ae^rMSS 1 bas not: bo01 bear iantome splSes 

ornamenta^^ garlic family 60 . me species of irtiich are 


flowers are 

1 o muues, Willie 

with green central stiipes in A. pedemontamun, 9 indies, reddish-violet 
very beautiful, the umbels nodding ! 3 


Alsttdmei ut —Beautiful plants with fleshy tuberous roots, which aie tbe 
better if n ot often disturbed, A aurantiaca, 2 to 3 feet, 01 ange streaked with 
red, m July and August, A clulensis, 2 to 3 feet, blood red, stieaked with 
yellow, avoiding many vaneties Deep sandy loam 01 peat Should bo 
planted at least 6 or 8 inches deep 

Alys&im —Showy lockvork or front low boulei plants of easy cultuio 
in any light soil, the plants should be frequently lenewed fiom cuttings 
A saxatile, with gieyish leaves, and deep yellow floveis, pioduced m Apul 
and May, and the dwarfer A montanum are useful 
Amaryllis —Noble half hardy bulbs, foi planting ncai the fionl wall of a 
hot-house or greenhouse , the soil must be deep, rich, and well chained A 
Belladonna, the Belladonna Lily, 3 feet, has laige funnel shaped ilowcis m 
September, of a delicate lose coloiu The variety A blamla lias palm 
flowers, almost white 

Anchusa —Pretty boragmaceous heibs, easily giovn A italica, 3 to 1 
feet, has blue star-like flowers A sempei virens, li feet, 110I1 blue, is well 
suited for lough holders 

Androsace —Pretty dwarf lock plants, leciumng laLliei caieful manage- 
ment and a gntty soil A Vitaliana, yellow , A Wulfcnmna, puiplish- 
crimson, A villosa, white 01 pale lose, A lactea, white with yellow eye, 
A lanuginosa, delicate rose , and A Chanuojasme, doUcate lose, aie someot 
the best 

Antenmna —Composite plants, with everlasting flowers A mai gai llaeea, 
1$ to 2 feet, has white woolly stems and leaves, ancl white flowei -heads 
Anthencum — Charming boidei floweis A Liliastrum, St Ri lino’s Lily, 
feet, bears pi etty white sweet scented flowers m May , A Ilooken (Cluyso- 
hactron), 2 feet, with long lacemes of bnght golden yellow floweis, loqmies 
cool peaty soil 

Aqmlegia — The Columbine family, consisting of beautiful bolder floweis 
m great variety, ranging from 1 to 2 01 3 feet m height Besides the common 
purple A vulgans with its numerous varieties, double and single, theie aie 
of choice soi ts A alpmaandA pyrenaica, blue , A glandulosa, A pieunda, 
and A ccerulea, blue and white , A leptoceias, blue and yellow , A 
canadensis, A Skinnen, and. A truncata (cahfoimca), scailetand yellow; 
A chrysantlia, yellow, ancl A fiagians, white or flesh colorn, very flagrant 
Light rich garden soil 

Arahis — Dwarf close-growing evergreen oiueifeious plants, adapted for 
rockwork and tiie fiont part of the flower boi dei , and of the easiest cultra e 
A albida forms a conspicuous mass of greyish leaves and white blossoms , 
A lucida, which is also white-flowered, bcais its blight gieen leavos m 
rosettes, and has a variety with prettily gold-maigmed leaves 
Armaria —Evergreen Took plants of easy cultuie A giamimfolm and 
A larlcifoha are tufted, with glassy foliage and white floweis, while A 
balearica, a cieepmg plant, has broad leai es and solitaiy white flowers 
Armenct —The Thrift or Sea-Pink, of which tile common foim A 
maritmia is sometimes planted as an edging for garden walks, theie aie 
three varieties, the common pale pink, the deep lose, and tbe white, tlie 
last two being the most desirable A cephalotes, 1$ feet, is a larger plant, 
with tufts of linear lance shaped leaves, and abundant globular heads of deep 
rose flowers, in June and July 

Arum —Remarkable plants, with tuberous roots, and erect liood-liko 
spathes, enclosing the spike of flowers (spadix) A crmitum, 1£ feet, has 
pedate leaves, and fetid dark chocolate hairy spathes , A Dr acun cuius, 3 
feet, has spotted stems, pedate leaves, and dull purple spathes , A ltali- 
cum, with greenish spathes, has the cordate hastate leaves conspicuously 
veined with white 

Asclepias —A tuberosa is a handsome fleshy-rooted plant, veiy impatient 
of being disturbed, and preferring good peat soil , it grows 1 to \\ feet high, 
and bears coiymbs of deep yellow and orange floweis m Reptembci A 
incarnate, 2 to 4 feet, produces deep lose sweet scented floweis towards the 
end of summer 

Asphodelus —Handsome liliaceous plants, with fleshy loots, erect stems, 
and showy flowers, thriving m any good garden soil A albus, 4 feet, A 
mstivus, 4 feet, and A ramosus, 4 feet, have all long tapering keeled leaves, 
andfsimple or branched spikes of white floweis , A luteus, 2 foot, 1ms awl- 
shaped leaves and dense spikes of fragrant yellow flowers , A capillans is 
similar to A luteus, but more slender and elegant 
Aster —A very large family of autumn-blooming composites, including 
some ornamental species, all of tlie easiest culture Of these, A alpums, 
1 foot, and A Amellus, 14 feet, with its var bessaralucus, have bioadish 
blunt leaves, and large starry bluish flowers , A longifoliusfonnosus, 2 feet, 
bright rosy lilac , A elegans, 3 to 5 feet, small palo purple or whitish , A 
laxus, 2 feet, purplish-blue , A pendulus, 2i feet, white, changing to 10&0, 
A pyrenseus, 2 to 3 feet, lilac-blue , A tmbinellus, 2 to 3 feet, mauve- 
coloured, are showy border plants , and A No vie Angina, 5 to 6 foot, rosy- 
violet, A cyaneus, 5 feet, blue-lilac , and A grandilloius, 3 feet, Yiolet, aie 
especially useful from their late floweiing habit 
Astilbe —A japomca, 1 to 14 feet, better known as Hoteia piponica 01 
Spirsea japomca, thrives m peaty or sandy soil, its glossy tnphmato leaves, 
and feathery panicles oE white flowers early m summei, are voiy attiactivo 
It proves to be a fine decorative pot-plant, and invaluable for foi cmg timing 
the spring 

Astragalus —Showy pea-flowered plants, the smaller species adapted for 
rockwork , sandy soil A dasyglottig, 6 inches, has bluisli-pnrple flowers m 
August and September, and A monspessulanus, 8 inches, crimson-pin plo m 
July, while A hypoglottis, 6 inches, produces m summei compact heads of 
pretty flowers, which are eithei purple 01 white There aie many veiy 
ornamental kinds 

Aubnetia —Beautiful dwarf spring-blooming rack plants, forming caipoty 
tufts of flowers of simple crucifeious form A deltoidea is of a deep lilac- 
blue, A Campbellne is moie compact and rathei ctarkoi, appioachmg to 
purple, A grandiflora and grtsca are rather larger, but of a lighter hue 
Light sandy soil 

Bambusa —Hie Bamboo family, some of which are hardy, at least m 
sheltered positions, are elegant aiborescent grasses 33 japomoa or 
Metake, 4 to 1 feet, has hroadish leaves , B nigra is about the same height, 
but more slender, B aurea, 6 to 10 feet, is slender and graceful, ancl B 
(Arundmaria) falcata sometimes reaches 20 feet m height 
Baptma — Stoutish erect-growing, 2 to 3 feet, with smooth foliage and 
spikes of leguminous floweis B austialis is purplish-blue, B, alba, white, 
B. exaltata, deep blue,; all flowering m the summer mouths ' 

Beilis — B perenms flore-pleno, the Double Daisy, consists of dwaif showy 
3 to 4 inch plants, flowering freely in. spring if giown in rich light soil, and 
frequently divided and transplanted The white ancl pink forms, with the 
white and red quilled, and the variegated-leaved aucubiefolia, are some of 
the beat 

Bocaoma —Stately poppy worts, 6 'to 8 feet B coidata has heart-shaped 
lobed leaves, and large panicles of small flesh-coloured floweis Sometimes 
called Maeleaya Deep sandy loam 

Brodicect —Pretty bulbous plants B grandiflora, X foot, has laige bluish- 
purple flowers , B coccmea, 2 to 3 feet, has tubulai eampauulato nodding 
flowers of a rich, crimson with green tips Sandy loam. 
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Bulboeodium —Pretty spring-flowering crocus-liko bulbs B vermim, 4 
to b inches high, purplish lilac, blooms m March Good garden soil 
Buphthalmum — Robust composite herbs with striking foliage, foi the 
back of herbaceous or shrubbery borders £ coidifohum, 4 feet, has large 
Gordate leaves, and heads of nch orange flowers incymose panicles m July 
Also called Telekia speeiosa 

Calandnma — Showy dwarf plants for sunny rockwork, m light sandy soil 
C umbellata, 3 to 4 inches, much branched, with nan ow hairy leases, and 
coiymbs of magenta-crimson flowers in the summer months 
Caltha —Showy maish plants, adapted for the margins of lakes, streamlets, 

01 artificial bogs 0 palustris flore-pleno, 1 foot, has double brilliant y ellow 
flowers in May 

Calystegia — Twmmg plants with running perennial roots C pubescens 
flore pleno, 8 to 10 feet, has showy double pmk convolvuloid flowers in duly , 
C dahuiica is a handsome single flowered summer-blooming kind, with rosy- 
coloured floweis 

Campanula —Beautiful, as well as vaned mliabit and charactei They 
are called bell-flowers C pulla, G inches purplish, nodding, on slender eieot 
stalks , G turbmata, 9 inches, puiple, bioad belled , C carpatica, 1 foot, 
blue, broad belled, C nobilis, feet, long-belled, whitish or tinted with 
chocolate, 0 persicifolia, 2 feet, a fine bolder plant, Bingleoi double, white 
or puiple, blooming in July, and G pyrainidolis, 6 feet, blue or white, in 
tall blanching spikes, are good and cliveise There axe many othei line 
sorts 

Ccntau) ea —Bold habited composites of showy chaiacter, common soil 
G babylomca, 5 to 7 feet, has winged stems, silvery leaves, and yellow 
flower-heads from June to September, C montana, 3 feet, deep bright blue 
or white 

Cento anthus —Sliowy free-flowermg plants, for rockwork, banks, or stony 
soil C luber, 2 feet, branches and blooms fzeely all summer, and vanes 
with losy, oi crimson, oi white floweis It clothes the chalk cuttings on 
some English railways with a sheet of colour m the blooming season 
Chen anthus —Pretty rock plants, for light stony soils G alprnus, G inches, 
grows m dense tufts, and bears sulphur yellow flowers m May C ocliro 
leueus is similar in character 

Chionodoxa — Charming dwarf hardy bulbous plants of the liliaceous order, 
blooming m the early spring m company with Scilla sibmca, and of equally 
easy cultivation C Lueilise, G inches, has star shaped flowers of a brilliant 
blue with a white centre, and is the finest of the few known species It 
blooms about Apul 

ColchiGum —Showy autumn blooming bulbs (cornis), with crocus like 
flowers, all rosy-purple or white G speciosum, C autumnale, single and 
double, C byzantinum, and G vanegatmn are all worth growing 
Convallai la —0 majalis, the Lily of the Valley, a well-known sweet-scented 
favourite spring flowei, growing fieely m rich garden soil, its spikes, 6 
inches high, of pretty white fragrant bells, are produced m May and June , 
the variety with gold-striped leaves is very ornamental 
Ccn eopsis —Effective composite plants, thriving m good garden soil C 
aunculata, 2 to 3 feet, has yellow and brown flowers m July and August, G 
gtandiflora, 3 to 4 feet, bright yellow, in August, C tenmfolia, 2 feet, rich 
golden yellow, m July 

Co) i/dahs —Interesting and elegant plants, mostly tuberous, growing in 
good gaiden soil C biacteata, Q niches, has sulphur-coloured flowers m 
Apiil, and C nobihs, 1 foot, rich yellow, m May, C solida, with purplish, and 
C tubeiosa, with white flowers, are pretty spring-flowering plants, 4 to G 
inches high 

Cyclamen —Charming tuberous-rooted plants of dwarf habit, suitable 
foi shelteied loekeries, and growing m light gritty soil 0 europamm, 
reddisli-puiple, flowers in summer, and G hedenfolmin in autumn 
Cypi ipedium —Beautiful terrestrial orchids, requiring to be planted in 
peat soil, in a cool and rather shady situation 0 spectabile, H to 2 feet, 
white and rose colour, in June, is a lovely species, as is C Calceolus, 1 foot, 
yellow and brown, in May , all are full of interest and beauty 
Delphinium —The Larkspur family, tall showy plants, with spikes of blue 
floweis m July The popular garden varieties are noted under par 53 
Other distinct sorts are D grandiflomm and I) grandiflorum flore-pleno, 2 to 
3 feet, of tlie uchest dazzling blue, flowering on till September, D chmense, 

2 feet, blue, and its double-flowered variety, are good, as is D Barlowi, 3 feet, 
a bulliant double blue purple I) nudicaule, 2 feet, orange-seal let, very 
showy, is best treated as a biennial, its brilliant flowers being produced freely 
ni the second year from the seed 

Dianthub —Chiefly rock plants with handsome and fragrant flowers, 
the smaller sorts growing m light sandy soil, and the larger border plants in 
rich garden earth Of the dwarfer sorts for rock gardens, D alprnus, D 
cassius, D deltoides, D dentosus, D neglectus, B petrseus, and D glacialis 
are good examples , while for borders or larger rockwork D plumarius, D 
supeibus, D Fischen, I) cruentus, and the clove section of D Caryophyllus 
aie most desirable 

Dictamnus —X) Fraxmellais a very characteristic and attractive plant, 2 to 

3 feet, with bold pinnate leaves, and tall racemes of irregular-shaped purple 
or white flowers It is everywhere glandular, and strongly scented 

Dielytra —V ery elegant plants, of easy growth m good soil I) spectabilis, 
2 to 3 feet, has pseony-like foliage, and gracefully drooping spikes of heart- 
shaped pmk flowers, about May, hut it should have a sheltered place, as it 
suffers from spring frosts and winds , D formosa and D exmua, 1 foot, are 
also pretty rosy-flowered 4 species 

Digitalis —Stately eiect-growmg plants, with long racemes of pouch- 
shaped drooping flowers The native I) purpurea, or Foxglove, 3 to 5 feet, 
with its dense racemes of puiple flowers, spotted inside, is very showy, but 
is sui passed by the gai den variety called gloximoides The yellow-flowered 
D luteaand B giandiflora aie less showy Good gaiden soil, and frequent 
lenewal fiom seeds 

Doromcum —Showy composites of fiee giowth m ordinary soil B 
caucasicum and D anstnacum, 1 to 11 feet, both yellow flowered, bloom m 
spring and early summei 

Draba —Good rockwork crnciferons plants D alpma, B aizoldes, B 
cilians, D Aizoon, and D cuspidata bear yellow flowers m early spring, 
B cmerea and D cihata have white flowers Gritty well drained soil 
Dracocephalum — Handsome labiate plants, requiring a warm and well- 
drained soil B argunense, feet, B austriacum, 1 foot, B grandiflorum, 
1 foot, and B Ituyseluana, 1§ feet, with its vai japomeum, all produce showy 
blue flowers during the summer months 
Echinacea. —Stout growing showy composites for late summer and autumn 
flowering, requiring nch deep soil, and not to he often disturbed E 
angustrfolia, 3 to 4 feet, light purphsli-rose, and E intermedia, 3 to 4 feet, 
reddish-puz pie, are desirable kinds 

Epimedium —Pretty plants, growing about a foot high, with elegant foliage, 
and curious flowers E incicianthum, white flowers, and E rubrum, red, 
are distinctly spurred , E pmuatum and E Perraldemnum, yellow, less so 
They bloom m sprrng, and prefer a shady situation and a peaty soil 
Eng&rm —Composite plants, van able m diameter E purpureas, 1} feet, 
with pmk flower-heads, having narrow twisted ray-florets , E Roylei, i foot, 
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dark blue , and E pulchellus, 1 foot, nch orange, flowering during the 
summer, are among the best kinds Good ordinary garden soil 
Et imib — E alprnus is a beautiful little alpine for lotkwoik, 3 to G inches., 
of tufted habit, with small-toothed leaves, and heads ot pinkish purple oi, m 
a variety, white flowers, eailj in summer *Sandj well-drained soil 
Ei odium —Handsome dwarf tufted plants L Maneseau, 1 to 11 feet, Ins 
large pmplish-red floweis m summer , E Reicliaidi, a minute stemliss plant, 
has small heart shaped leaves m rosette like tufts, and w lilts flow ers striped 
with pink, produced successively Light soil. 

Eryngium — Very lemnrkable plants of the umbelliferous order, mostly of 
an attractive character E amethystmum, 2 feet, has the uppei pait of the 
stem, the bracts, and heads of flowers all of an amethystine blue home ot 
moie recent mtioduotion have the aspect of the pine-apple, such as E 
bromelwefoUum, E pandnmfolium, and L ehurneuni Deep light soil 
Eiythiamum — E dens cams, the Dog s-looth Violet, is a pitttj dwait 
bulbous plant with spotted leaves, and ms> or white floweis produced m 
spring, and having leilexed petah Mixed peaty and loamy aui, deep and 
cool 

Euphmhia— Plants whose beauty lesules m the butts or final leauh 
wluth sun wind the lncon&piumus flow as E ulcppiei, 2fttt, Mid E 
Chaiacias, 2 to 3 feet, with gaeen bracts, aie line plmts foi lotkwoik or 
sheltered coi ners 

Ferula —Gigantic umbtlliftrous plants, with magnificent foliage, adapted 
for shrubbery bordeis or open spots on lawns They ha\ t thick llcalij root-,, 
deeply penetiating, and therefore requiring deep soil, which should be of a 
light or sandy character F communis, I glam, a, and F tm git ana, tho last 
with glossy lozenge shaped leaflets, glow S to 10 feet high, F FeruL* go, with 
moie finely cut leaves, glows 5 to o feet high They flow er m eaily ‘■pi mg, 
and all have a fine appearance when an bloom, on account of then huge, 
showy umbels of yellow floweis 

Furikia — Pietty liliaceous plants, with simple conspicuously longitmhnal- 
libbed leaves, the racemose floweis funnel-shaped and deflexed F hiebohli 
ana, I foot, has lilac floweis , F grandifloia, 18 inches, is white and fiagiant , 
F ccerulea, IS inches, is violet blue , F albo marginata, 15 inches, hn& the 
lcev es edged with white, and the flowers lilac Each gaiden soil 
Gaillardia —Showy composite plants, thriving m good gaiden soil 0- 
aristata, 2 feet, has largo yellow how ei -heads, 2 or 3 inches auctss, m 
summer, G Bieselan and G Lcuselii have the lower part of the lay-iioiets 
led, the upper part yellow 

Galanthm —the Snow drop Early spring flow ermg amary Ilidaeeous bulbs, 
with pretty drooping flowers, snow-white, having the tips of the enclosed 
petals green The common suit is G nivalis, which blossoms on the lust 
break of the wintei frosts, G Imperati and G plicatushave larger flowers. 

Gaum — G Inn dhe mien, 3 to 5 ieet, is much branched, with elegant white 
and red flowers of tlie onagraceons type, m long slender ramose spikes during 
the late Bummei and autumn months Light garden soil , not long-lived 
Gentiana —Beautiful tufted erect-stemmed plants prefen mg a strong licit 
loamy soil G acauhs, known as the Gentianella, forms a close carpet of 
shining leaves, and in summer hears large erect tuhulai deep blue flowers 
G Andrew su, 1 foot, has, during summei, large deep blue flowers in dusters, 
the corollas closed at the mouth, G asclepiadea, IS inches, puiphsh-blue, 
flowers in July 

Qetantum —Showy border flowers, mostly growing to a height of H or 2 
feet, having deeply cut leaves, and abundant saucer shaped blossoms of 
considerable size G ibericum, platypetalum, and Backhousnnum aie 
desirable purple-flovveied sorts, G sangumeum, a tufted growei, has tlie 
flowers a deep rose colour, and the double-flowered white and blue forms 
of G piatense and G sylvaticum make pretty summer floweis Gooilgaidui 
soil 

Geum —Pretty rosaceous plants The single and double flowered forms 
of G cluloense, 2 feet, with biilhaufc scarlet flowers, and G montana, D 
inches, yellow, are amongst the best sorts Goud garden soil 
Gyncrium — The Pampas-Grass, a noble species, mtiodnced from Buenos 
Ayies, it forms huge tussocks, 4 or 5 fee t high, above winch tow aids autumn 
rise the bold dense silvery plumes of the inflorescence It docs best in 
sheltered nooks 

Gypsophila — Interesting caryophyllaeeous plants, thriving m dryish 
situations G pamculata, 2 feet, from Siberia, forms a dense semi-globular 
mass of small white flowers fiom July onwards till autumn, and is very 
useful for cutting 

Selenium —Sliowy composites of free growth in lightish soil H autum- 
nale, 4 feet, bears a profusion of yellow-rayed flowei -heads in August ami 
September. 

Helianthemum — Dwaif subshrubby plants well suited for rockwoik, and 
called Sun-Roses fiom their blossoms resembling small wild loses, and 
their thriving best m sunny spots Some of the handsomest me II ruseum, 
mutabile, cupremn, andrhodanthum, with red flowers > H vulgare flore-pleno, 
grandiflorum, and strammeum, with yellow flowers, ami H macrantlmm 
and papyraceum, with the flowers white 
Helianthus— The Sunflow er genus, of winch there are several ornamental 
kinds H multifloras, 4 feet, and its double flowered varieties, bear showy 
golden yellow flower heads m profusion, and are well adapted foi sbrubbeiy 
borders, H orgyalis, 8 feet, has diooping willow -like leaves 
Jlehchrysum —Composite plants, with the flowei -heads of the sennous 
character known as Ev erlastmgs H menarium, 6 to 8 inches, is a pretty 
species, of dwaif spreading habit, with woolly leaves and corymbs of golden 
yellow flowers, about July 

Sellebarus — Charming veiy early blooming dwaif ranunculaccous herbs 
H mgei or Christmas Rose, the finest vauety of which is called maximus, has 
white showy saucer-shaped flowers , H onentahs, 1 foot, rose-colomed, II 
atiorubens, 1 foot, purplish red , and H colchicus, 1 foot, deep piuple. Beep 
i ich loam 

Jlepatica —Charming little tufted plants requiring good loamy soil, and 
sometimes included with Anemone H tnloba, 4 mclies, ha3 three lobul 
leaves, and a profusion of small wlnte, blue, or pmk single oi double flowers, 
from February onwaids , H angulosa, from Transylvania, G to 8 inches, is a 
larger plant, wuth sky-blue flowers 

Sespens — H matronalis, 1 to 2 feet, is the old garden Rocket, of which 
some double forms, with white and purplish blossoms are amongst the 
choicest of border flowers They reqiuie a rich loamy soil, not too dry, and 
should be divided and transplanted into fresh soil annually or every second 
year, m the early autumn season 

Hibiscus —Showy mal. vac eons plants H Mosclieutas, rose coloured and 
H palustris, purple, both JSoi th American herbs, 3 to 5 feet high, are suitable 
for moist borders oi for boggy places near the maigin of lakes 
Ibens — The Candytuft, of which several dwarf spreading suhshrubby 
species are amongst the best of lock plants, clothing the surface with tufts 
of gieen shoots, and flow ermg m masses during May and June. The best are 
I saxatilis, 6 to 10 inches, I semperviiens, 12 to 15 inches* and I. Pnutu 
(vanously called conacea, caraosa, eoiTesefolia), 13 Inches 
Lathynts —Handsome climbing herbs, increased by seeds or division L. 
grandiflonis, 3 feet, has large rose-coloured flowers with purplish-crirasun 
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winsrs m June, £ latifolius. the Everlasting Pea, 6 feet, has bright rosy 
flowers in the Ute summei and autumn , the vara albus, white, and superbus, 

1 fine erect-growing malvaceous 
plant, producing rosy-pink blossoms freely, about August and Septembei 

^iraSSm^nowflake Pretty eaily-bloomm* bulbs, quite hardy Z 
Yermnn 6 inches, blooms shortly after the snowdrop, and should have a 
light rich soil and sheltered position , I pulchellum, lyfeet, blooms m April 
add May, and L nsfavum, 2 feet, m May All have white pendent flowers, 

^Liati tP— Pretty composites with the flower heads collected into spikes 
L pumiR 1 foot, L squonosa, 2 to 3 feet, L spicata, 3 to 4 feet, L pycno- 
stachya, 3 to 4 feet, all have rosy-purplish flowers Deep, cool, and moist soil 
Ltmna — Toadflax Pietty scrophulanads. of which L alpma, 8 to o 
inches, with blmsh-violet flowers having a brilliant orange spot, is suitable 
for rockwork , h dalmatica, 4 feet, and L gemattefolia, S feet, both yellow 
flowered, are good border plants 1 ^ T , ,, 

Lmum- Flax L alpmum, 6 inches, large, dark blue , L narbonense, li 
feet, large, blue, L perenne, 14 feet, cobalt blue, andL arboreum (flavum), 

1 foot 5 ellow, are all pretty The last is liable to suffer from damp during 
winter, and some spaie plants should be wintered in a fiame 
Li thospermum.—'L prostratum, 3 inches, is a trailing evergreen herb, with 
narrow hairy leaves, and pameulate brilliant blue flowers in May and June 
Well adapted for rockwork oi hanks of sandy soil 
Lupinuss —Showy erect growing plants with papilionaceous flowers, thnv 
mg m good deep garden soil L polyphyllus, 3 feet, forms noble tufts of 
palmate leaves, and long spikes of bluish-purple or white flowers in June and 
July: L azboreiis is subshrubby, and has yellow flowers j 

Lyoh/Ub — Bnlliant eiect growing caryophyllaceous plants, thriving best in 
beds of peat earth, or of deep sandy loam X chalcedomca, 3 feet, lias dense 
heads of bright scarlet flowers, both single and double, m June and July, L 
fulgens, 1 foot, vermilion, L Haageana, 14 feet, scarlet, and L grandiflora, 
1 foot, coppery oiange, aie all laige-flowered and showy, but require a little 
protection in winter _ . , , , , , _ 

Malm — M moschata, 2 feet, with a profusion of pale pink or white flowers, 
ami musky deeply- cut leaves, though a British plant, is worth introducing to 
the flower borders when the soil is light and free 
Mertensia — M virgimca, 1 to 14 feet, azure-blue, shows flowers in drooping 
panicles m May and June It does best in shady peat borders 
Mmultts — Monkey -flower. Free -blooming, showy scrophulariaceous 
plants, thriving best m moist situations M cardinally 2 to 3 feet, has scailet 
flowers, with the limb segments relieved „ M luteu3 and its many garden forms, 
1 to 14 feet, are variously coloured and often richly spotted , and M cupreus, 
3 to 10 inches, is bright coppery red M moschatus la the Musk-plant, of 
which the variety Hamsoni is a gisatlyimproved form, with much laiger 
yellow flowers , , 

Monarda —Handsome labiate plants, flowering towards autumn, and pre- 
femng a cool soil and partially shaded situation M didyma, 2 feet, scarlet 
or white, M flstulosa, 3 feet, purple, andM purpurea, 2 feet, deep purple, 
are good border flowers , „ „ . 

Muscan —Pretty dwarf spung-flowerlng bulbs M botryoides (Grape 
Hyacinth). 6 inches, blue or white, is the handsomest, M moschatum 
(Musk Hyacinth), 10 inches, has peculiar livid greenish-yellow flowers and 
a strong musky odour, M monstrosum (Feather Hyacinth), bears sterile 
flow era broken Up into a feather-like mass Good garden soil 
MyObOhs —Forget me-not Lovely boragmaceous plants M dissitiflora, 
6 to 8 inches, with large handsome and abundant sky-blue flowers, is the best 
and earliest, flowering from February onwards , it does well in light cool 
sods, preferring peaty ones, and should he renewed annually from seeds or 
cuttings M* rupicola, 2 to 3 inches, intense blue, is a fine rock plant, pre- 
ferring shady situations and gritty soil , M sylvatica, 1 foot, blue, pmk, or 
white, used for spring bedding, should be sown annually m August 
Nardosmm —X fragrans, the Winter Heliotrope, though of weedy habit, 
with ample cordate coltsfoot-like leaves, yields in January and February its 
abundant spikes, about afoot high, of greyish flowers scented like heliotrope , 
it should hav e a comer to itself 

Nepeta — 1ST Mussinu, 1 foot, is a compactly spreading greyish-leaved 
labiate, with lavender blue flowers, and is sometimes used for bedding or for 
marginal lines m large compound beds 
Meremfosrgia — N rivulans, 4 inches, from La Plata, has slender creeping 
rooting stems, bearing stalked ovate leaves, and large funnel-shaped white 
flowers, with a remarkably long slender tube , especially adapted for rock- 
work, requiring moist sandy loam 

(Enothera —The genus of the Evening Primrose, consisting of showy 
onagrads, all of which grow and blossom, freely in rich deep soils CE mia- 
sounensis (macro carp a), 6 to 12 inches, has stout trailing branches, lance- 
shaped, leaves, and large yellow blossoms ; CE taxaxadfolia, 6 to 12 inches, 
hag a stout crown from which the trailing branches spring out, and these bear 
very large white flowers changing to delicate rose , this perishes in cold soils, 
and should therefore be raised from seed annually, Of erect habit are CE 
speciosa, 1 to 2 feet, with large white flowers , CE frntieosa, 2 to 3 feet, with 
abundant yellow flowers , and (E serofcma, 2 feet, also bright yellow 
OmpMlc&es —Elegant dwarf borageworts 0 verna, 4 to 6 inches, a creep- 
ing shade loving plant, has bright blue flowers in the very early spring, 0 
Lucflise, 6 inches, has much larger lilac blue flowers, and is an exquisite rock 
plant for warm sheltered spots Light sandy soil 
Qnosma —0 taunca, 6 to 8 inches, is a charming boraginaceous plant, from 
the Caucasus, producing hispid leaves, and cymose heads of drooping tubular 
yellow flowers It is of evergreen habit, and requires a warm position on the 
rockwork, and well-drained sandy soil , or a duplicate should be sheltered 
during winter in a cold, dry frame 

Ownsuz.— Handsome scrophularlaceoas plants, from Clnli, thriving in 
moist well-drained peaty soil, and in moderate shade 0 coccinea, 1 foot, 
has erect racemes of pendent crimson flowers 
JPa-paver —The Poppy Very showy plants, often of strong growth, and of 
easy culture m ordinary garden soil P onentale, 3 feet, has crimson-scarlet 
flowers* 6 inches across, and the variety bracteatum closely resembles it, hut 
has leafy bracts just beneath the blossom P. alpmum, 6 inches, white with 
yellow centre , P nudicaule, 1 foot, yellow, scented, and P pilosum, 1 to 2 
feet, deep orange, are ornamental smaller kinds 
Pmt&temon .—^ The popular garden varieties are noticed under par 63 
Other distinct kinds are P eampanulatus, 1£ feet, pale rose, of bushy 
habit, P humihs, 9 inches, bright blue, P speciosus, cyananthus, and 
Jaffrayanus, 2 to 3 feet, all bright blue ; P barbatus, 3 to 4 feet, scarlet, in 
long terminal panicles, P Murrayanus, 6 feet, with scarlet flowers and 
connate leaves ,* and P Palmeri, 3 to 4 feet, with large wide-tubed rose- 
coloured floweis 

PMomis —Bold and showy labiates, growing in ordinary soil P Busselliana 
(lunariaefolia), 4 feet, yellow, and P tuberosa, 3 feet, purplish-rose, both with 
downy hoary leaves, come in well in broad flower borders 
Physostegia —Tall autumn-blooming labiates, of easy growth in ordinary 


garden soils P imbiicata, 5 to 6 feet, has pale puiple flowers m closely im- 
bricated spikes . , _ , , . 

Polemomum —Pretty border floweis P cooruleum (Jacobs Laddei), 2 
feat, has elegant pinnate leaves, and long panicles of blue lotafce flowers 
The variety called vanegatum has very elegantly marked leaves, and is 
sometimes used as a margin oi otheiwise m beddmg aiiangemcnts Good 

-Elegant liliaceous plants, with rlnzomatous stems P 
multiflorum (Solomon’s Seal), 2 to 3 feet, with arching stems, and drooping 
white flowers fiom the leaf axils, is a handsome boidei plant, doing 
especially well m partial shade amongst shiubs, and also well adapted foi 
pot culture foi early forcing Good garden soil _ . . 

Polygonum —A large family, vaiymg much in character, often weedy, hut 
of easy cultuie in ordinary soil P vaccmnfolium, 6 to 10 inches, is a pretty 
prostrate subshrubby species, with handsome rose-pink floweis, suitable foi 
rockwork, and prefers boggy soil , P affine (Brunoms), 1 foot, deep rose, 
is a. showy border plant, flowering in the late summer , P cuspidatum, 

8 to 10 feet, is a grand object foi planting where a screen is desired, as it 
suckers abundantly, and its tall spotted stems and handsome cordate 
leaves have quite a noble appearance , , 

Primula —Beautiful and popular spring flow era, of which many foi ms ato 
highly esteemed m most gaidens P vulgaris, 6 inches, affords numerous 
handsome single and double-floweied varieties, with vanous-colouied floweis 
for the spring flower beds and borders (par 08) Besides this, P Sieboldn 
(cortusoides amcena), 1 foot, originally deep rose with white eye, but 
now including many varieties of colour, such as white, pmk, lilac, and 
purple P japonica, 1 to 2 feet, crimson-rose , P denticulate, 1 foot, bright 
bluish-lilac, with its allies P erosa and P purpurea, all best grown m a cold 
frame , P viscosa, 0 inches, purple, and its white vaiiety nivalis, with 
P pedemontana and P spectabuis, 6 inches, both pui pie , and the chaimmg 
little Indian P rosea, 3 to 6 inches, bright cheny rose colotu, are but a few 
of the many beautiful kinds m cultivation * , , 

Pulmonana —Handsome dwarf borageworts, requiring good deep gaideu 
soil P officinalis, 1 foot, has prettily mottled leaves and blue floweis , 
P sibrnca is sinulai m character, but has broader leaves moie distinctly 
mottled with white , , L B 

Pyrethrum — Composite plants of various character, hut of easy cultmo 
P Parthenmm exunium, 2 feet, is a handsome double white foi m of oi namuntal 
character for the mixed holder , P uligmosum, 5 to 6 feet, lias fine laige 
white radiate flowers, m October, P Tclnhatchewu, a close gi owing dense 
evergreen creeping species, with long-stalked white fiowei heads, is adapted 
for covering slopes m lieu of turf, and for i ockwork 
Ramondia —E pyrenaica, 3 to 6 inches, is a pretty dwarf plant, x squiring a 
warm position on the rockwork, and a moist peaty soil more oi less gritty , 
it has rosettes of ovate spreading root-leaves, and laige pm pie yellow- 
centred rotate flowers, solitary or two to thiee together, on naked stalks 
Ranunculus —The flonsts’ lanun cuius is noticed m par 70 E amplexi 
caulis, 1 foot, white , E aconitifohus, l to 2 feet, white, with its double vanety 
E acomtifolrus floie-pleno (Fair Maids of France), and E aens flora pleno 
(Bachelor's Buttons), 2 feet, golden yellow, are pretty Of rlwariei interest- 
ing plants there are E alpestris, 4 inches, white , E grammeus, 6 to 10 
inches, yellow , E parnassifolius, 6 inches, white , and E rutosfolms 4 to 
6 inches, white with orange centre , , , 

RudbecJaa — Bold-habited composite plants, well suited for slnubbciy 
borders, and thriving in light loamy soil The flowei heads have a daik 
coloured elevated disk E Drummondu, 2 to 3 feet, with the lay-floiets 
reflexed, yellow at the tip and purplish-brown towaids the base , E fulgida, 
2 feet, golden yellow with dark chocolate disk, the flowei -heads 2 to 3 
inches across , and E speciosa, 2 to 3 feet, orange-yellow with blaclasli- 
purple disk, the flower-heads 3 to 4 inches across, are showy plants 
Salvia —The Sage, a large genus of labiates, often very handsome, but some- 
times too tender for English winters S Sclarea, 5 to 0 feet, is a very stiikmg 
plant little more than a biennial, with branched panicles of bluish flowers 
issuing from rosy-coloured bracts, S patens, 2 feet, which is intense azuio, 
has tuberous roots, and may be taken up, stored away, and replanted m 
spring like a dahlia S pratensis, 2 feet, blue, a showy native species, is quite 
hardy ; the variety lupmoides has the centre of the lower lip white 
Sazifraga —A very large genus, comprising plants of varied aspect, many 
of them handsome though simple m character, and most of them adapted 
for rockwork, requiring only ordinary good soil Some of the larger gi owing 
species, now often called Megasea, are giand early-flowenng bordei plants 
with hroad leaves and large cymose clusters of losypink floweis, eg , IB 
purpurascens, S cordifolia, and S crassifolia, with thcii vaueties Of 
another group with silvery leaves there are representatives in S longifolia, 
S cassia, S Cotyledon, S pectmata, and S Eocheliana , of the green mossy 
group m S hypnoides, S ceratophylla, S muscoides, <fec , and ofthe London 
Pnde section m S umbrosa, S Andiewsu, S Geum, and S Bucldandh 

5 oppositifoha, 2 to 3 inches, purple or white, is a brilliant plant for rock- 
work, forming a carpet ovei the surface of the stones 

Scilla —Beautiful dwarf bulbous plants, thriving m well-worked sandy 
loam, or sandy peat S bifolia, 3 inches, and S sibrnca, 4 inches, both 
intense blue, are among the most charming of eaily spnng floweis , S patula, 

6 to 8 inches, and S campanulata, 1 foot, with star-shaped gieyish-bluo 
flowers, freely produced, aie fine bolder plants, as is the later blooming 
S peruviana, 6 to 8 inches, daik blue or white 

Sedum —Pretty succulent plants of easy growth, and mostly suitable for 
rockwork They are numerous, varied in the coloiu of both leaves and 
foliage, and mostly of compact tufted growth 8 spectabile, 1 to 14 foot, 
pmk, in great eymose heads, is a fine plant for the boideis, and woithy also 
of pot-culture for greenhouse decoration Mention may also be made of the 
common S acre (Stonecrop), 3 inches, yellow, and its vaiiety with yellow- 
tipped leaves 

Sempervivum -House-Leek Neat growing succulent plants, forming 
rosettes of fleshy leaves close to the giound, and lapidly mcieasing by 
runner-like offsets, they aie well adapted for lockwork, and do best m sandy 
soil The flowers are stellate, cymose, on stems using fiom the heart of the 
leafy rosettes S arachnoideum, puiphsh, S arenanum, yellow, S, globi- 
ferum, and S Laggeri, rose, grow when m flower 3 to 6 inches high, 8 
calcareum, rose colour, and S Boutigmanum, pale rose, both have glaucous 
leaves tipped with puiple , S Heuffelii, yellow, with deep chocolate leaves, 
and S Wulfem, sulphur-yellow, are fiom 8 to 12 inches high 
Silme —Pretty caryophyllaceous plants, pref einng sandy loam, and well 
adapted for rockwork S alpestris, 6 mches, white, and S quaciiiclentata, 
4 inches, white, are beautiful tufted plants foi rockwork or the front parts of 
borders , S maritiraa flore-pleno, 6 mches, white, S Elizabeths, 4 inches, 
bright rose, and S Schafta, 6 mches, purplish-rose, are also good kinds 
Sisynnchmm —Pretty dwarf mdaceous plants, thriving m peaty soil. S 
grandiflorum, 10 inches, deep purple or white, blooms about Apul, and is a 
fine plant for pot-culture m cold frames 
Spiraea -^Vigorous growing plants of great beauty, preferring good deep 
rather moist soil, the flowers small but very abundant, In large corymbose or 
spicate panicles. S Arimous 4 feet, white , S astilbioides, 2 feet, white , 
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5 Filipendula fioie-pleno, 1} feet, and S TJlmana floie-pleno, 3 feet, both 
white , S palmata, 2 feet, losy-ciimson , and S venusta, 3 feet, carmine rose, 
aie some of the best 

Statice — Pretty plants with bioad radical leaves, and a much-branched 
inflorescence of numeious small flowers S latifoha, 2 feet, greyish -blue , 

6 tatarica, 1 foot, lavender-pink; , S speciosa, 31 feet, rose colour, and S 
eximia, 1^ feet, losy-lilac— are good border plants S bellidifolia, 9 inches, 
lavender, S emargmata, 6 inches, purple, S globulanaefolia, 9 inches, 
white , aud S nana, 4 Inches— aie good sorts foi the rockery 

Stenactis — S speciosa, 1 to 2 feet, is a showy composite, of easy cultuie m 
good garden soil , it produces large corymbs of flower-heads, with numerous 
narrow blue uy-floiets sui rounding the yellow disk 
Stipa — S pennata (Feather Grass), feet, is a v ery graceful habited grass, 
with stiff slender erect leaves, and long feathery awns to the flowers 
Stokesia — S cyanea, 2 feet, is a grand autumn-flowering composite plant, 
with blue flower-heads, 4 inches across Sandy loam and warm situation 
Symphytum —Rather coarse-gi owing but showy boragmaceous plants, 
succeeding in ordinal y soil S caucasicum, 2 feet, with blue flowers chang- 
ing to red, is one of the finer kinds for early summer blooming 
Thahctmm — Fiee gi owing but rather weedy ranunculaceous plants, in 
many cases having elegantly cut foliage T aquilegifolium, 2 feet, purplish 
fiom the conspicuous stamens, the leaves glaucous, is a good border plant , 
and T minus has foliage somewhat resembling that of the Maidenhair 
fern Ordinal y garden soil 

Ti tteleui —Charming spnng-flowenug bulbs, thriving in any good sandy 
soil T Murrayana, 8 inches, lavender-blue, and T umftora, 6 inches, 
white, aie both pietty plants of the easiest culture, either for borders or 
lockenes 

Tntoma —Splendid stoutish-growmg plants of noble aspect, familiarly 
known as the Poker plant, from their erect rigid spikes of flame-coloured 
flowers, sometimes called Emphofla T TTvaria, 3 to 4 feet, bright orange- 
icd, passing to yellow m the lower flowers, is a fine autumnal decorative 
plant They should be protected fiom frosts by a covering of ashes over the 
crown during winter 

Trollws —Showy lanunculaceous plants, of free growth, flowering about 
May and June T enropams, 18 inches, lemon, globulai , T asiaticus 2 
feet, deep* yellow , and T napellifolius, 2 to 24 feet, golden yellow, are all 
fine showy kinds Rich and rather moist soil 
Tuhpa —Splendid dwarfish bulbs, thriving in deep sandy well-enriched 
gaiden soil, and increased by offsets They bloom during the spring and 
early summer months T Gesnenana, the paient of the florists 1 tulip (par 
711, 12 to 18 inches, crimson and other colours , T Eichlan, 1 foot, crimson 
with daik spot , T Greigi, 1 foot, orange with dark spot edged with yellow, 
and having dark spotted leaves, T oculus sobs, 1 foot, scarlet with black 
centre , and T sylvestns, 12 to 18 inches, bright yellow, are showy kinds. 

Verhascum —Showy border flowers of erect spire-like habit, of the easiest 
culture Y Chaixn, 4 to 5 feet, yellow, in large pyramidal panicles , V 
phcemceum, 3 feet, nch purple or white , and Y formosum, 6 feet, golden 
yellow m dense panicles, are desirable species 
Veronica —The Speedw ell family, containing many ornamental members , 
all the haidy species are of the easiest cultivation in ordinary garden soil 
The rotate flowers are m close erect spikes, sometimes branched V 
ciassifolia, 2 feet, dark blue , Y incaruata, feet, flesh-colour , V corym- 
bosa, 11 feet, pale blue in corymbosely arranged racemes , V gentianoides, 2 
feet, grey with blue streaks , and Y virgmica, 5 feet, white, are distinct 
Vinca — Pei iw inkle Pretty rock plants, growing freely in ordinary soil 
V herbacea, of creeping lnlnt, with purplish-blue floweis, V minor, of 
trailing habit, blue, and V major, 1 to 2 feet high, also trailing, aie suitable 
for the lock garden The last two are evergieen, and afford varieties which 
cliffei m the colour of their floweis, while some are single and others double 
Viola — Violet Charming dwaif plants, mostly evergreen and of tufted 
habit, returning well-woiked rich sandy soil Y calcarata, 6 inches, light 
blue , Y cornuta, 6 to 8 niches, blue , Y lutea, 4 inches, yellow, Y altaica, 

0 inches, yellow ox violet with yellow eye, V palmaensis, 6 to 8 inelies, 

1 ivendei-blue , Y pedata, 6 inches, pale blue , and V odorata, the Sweet 
Violet, m its many single and double flowered varieties, are all desuable 

Yucca —Noble subarb orescent liliaceous plants, which should be grown in 
every gaiden They do well in light well-dramed soils, and have a close 
family resemblance, the inflorescence being a panicle of w bite droopingtuhp- 
shaped flowers, and the foliage rosulate, sword-shaped, and spear-pointed 
Of the more shiubby-habited sorts Y glonosa, recurvifolia, and Treculeana, 
are good and distinct , and of the dwarfer and more herbaceous sorts Y 
fllamentosa, flaccida, and angustifoha are distinct and interesting kinds, the 
first two flowering annually 

The taste for cultivation of the class of plants of which the f ole- 
going list embiaces the more prominent membeis is on the increase, 
and our gaidens will benefit by its extension , but we may hope that 
the folly of limiting the interest of the flower garden to this class 
of subjects alone, to the exclusion of the bnlkant bedding flowers 
which have been evolved out of less showy materials by the 
gaidenei’s shill, as some writers would seem to desire, may nevei 
be realized 

We now pioceed to notice at greater length the more important 
plants of this class, — those to which hoiticultunsts have devoted 
the greatest attention, with the lesult, m many cases, of largely in- 
creasing the vaneties of these “florists’ floweis ** 

Ane- 45. The Anemone (Anemone coionana), often called the Poppy 
mono Anemone, is atubeious-iooted plant, with paisley-like divided leaves, 
and large showy poppy-like blossoms on stalks of fiom 6 to 9 inches 
high , the floweis aie of various colours, but the principal are seailet, 
crimson, blue, pm pie, and white Theie aie also double-floweied 
vaneties, m which the stamens m the centre are replaced by a tuft 
of nanow petals. It is an old gaiden favourite, and of the double 
forms there are named vaneties They grow best m a loamy soil, 
enriched with well-iotted manure, which should be dug m below 
the tubers These may be planted m October, aud for succession 
m January, the autumn planted ones being protected by a covenng 
of leaves or short stable litter They will flowei m May and June, 
and when the leaves have ripened should be taken up into a dry 
loom till planting time Anemones aie easily raided fiom the seed, 
and a bed of the single varieties is a valuable addition to a flower- 
garden, as it affords, m a waim situation, an abundance of hand- 
some and often bulliant spring flowers, almost as early as the snow- 
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diop or ciocus The genus contains many othei lively spring 
blooming plants, of which A hortensis and A fulgens have less 
divided leaves and splendid rosy-purple oi seailet flowers, they 
require similar treatment Anothei set is lepiesented by A Pulsa- 
tilla, the Pasque-flower, whose violet blo^oms have the outer surface 
hairy , these prefer a calcareous soil The splendid A japomca, 
and its white variety called Honorme Jobert, the latter especially, 
are amongst the finest of autumn blooming hardy peienmals , they 
grow well m light soil, and reach 2^ to 3 leut m height, blooming 
continually for several weeks A group ot dwaif species, lepie- 
sented by the native British A nemoio&a and A apennma, aie 
amongst the most beautiful of spang flowers foi planting m woods 
and shady places 

46 TheAntu rhinum (Antirihmum majus)isv eiy easily managed Antirrhi 
Sown m heat, and forwaided until the general time foi plantmg out, mini 

it becomes a summer annual, and may be so heated (pai 33) , but 
under a slower and more hardy regime it may be sown m boxes m 
August, and pricked off into other boxes and w intend m a frame, 
for, though not often destroyed, it sometimes suffers greatly m a 
&eveie season So treated, and planted out m well-pi epared beds of 
good fnable garden soil, it wall become veiy show \ and effective, and 
if a good strain of seed has been obtained man} v ery beautiful kinds 
may generally be selected from the progeny The named soits are 
propagated by cuttings, and wmteied m a fume Some of the 
double-flow ered sorts are interesting Theie aie loims with white, 
yellow, rose, enmson, magenta, ana vanously mottled and striped 
flowers, some of them of great beauty, but the named sorts are too 
fugitive to make it desirable to record a list ot them 

47 The Auricula (Primula Auricula), a native of the Alps, has been Auricula 
an inmate of British gaidens for about three hundred years, and is 

still prized byflonsta as one of their choicest flowers The auricula 
loves a cool soil and shady situation The florists’ vaneties are 
giown m nch composts, for the preparation of which numberless 
receipts have been given , but many of the old nostrums aie now ex- 
ploded, and a more rational treatment has taken their place Thus Mi 
feouglas, themostiecent authority, writes [Hen dyFloi M Fionas) — 

“There is no mjstery, as some suppose, about the potting, anj more than 
there is about the potting material The compost should consist of turfy 
loam four parts, leaf-mould one part, sharp river oi silver sand one part, and 
a few bits of broken charcoal mixed with it The pots to be used should be 
from 3 to inches in diameter, inside measure, about 1 inch of potBheids 
should be placed m the bottom of each pot, and over this some fibrous tuif, 
from which the fine particles of earth have been removed The old soil 
should De shaken from the roots of the plants to be potted , aud before potting 
cut off, if necessary, a portion of the mam loot In potting press the soil 
rather firmly around the roots ’’ 

Aunculas are best grown in a cold frame mounted on legs about 2 
feet from the ground, and provided w ith hinged sashes A graduated 
stage formed of w r ood battens 6 inches bioad, with arise of 2 inches, 
should he fixed so as to take each one low of pots, with the plants 
standing at about 15 inches fiom the glass , the spaces between the 
shelves should be closed, while the top hoaid of the back and the 
front should be hinged so as to be let down when desned for ventila- 
tion, the sashes, too, being movable for the same purpose, and also 
to afford facilities for examining and attending to the plants This 
frame should face the north, and stand under shelter of a wall or 
hedge No protection will be needed except m veiy severe frosts, 
when two or three thicknesses of gaiden mats may be thrown over 
the glass, and allowed to lemain on until the soil is thawed, should 
it become frozen 

Auriculas may be propagated from seed, which Is to be sown as 
soon as ripe, m July or August, m boxes, kept undei cover, and 
exposed only to the rays ot the morning snn When seed has been 
saved from the finer sorts, the opexation is one of considerable nicety, 
as it not unfiequently happens that the best seedlings are at first 
exceedingly weak They generally flowei m the second or third 
year, a few good sorts being all that can be expected from a large 
sowing The established varieties are mci eased by taking off the 
offshoots, an operation which is performed at the time of potting 
in July or the beginning of August 

The original ox the auricula is a hardy perennial heib, of dxvarf 
habit, bearing dull yellowish blossoms This and the commoner 
forms raised.fi om seed, as well as one oi twodouble forms, aie interest- 
ing hardy bolder flowers The choice floiists* vaneties are divided 
into five classes —the green-edged, with the margins of the flowers 
gieen, the go ey -edged, with the green margins powdered with 
meal so as to appear to he coloured grey , the uhte-edged , with 
the mealy pow r der so dense as to covei the gieen , the seifs, which 
1 have none of the green variegation of margin seen in the fore- 
going, but are of some distinct colour, as purple, maroon, &c , but 
have, like the preceding, a white paste surrounding the eye , and the 
alpincs, which lesemble the seifs m not having any green marginal 
variegation, hut differ m having a vellow eentie more or less dense 
The individual flowers of the ni&t three groups of florists’ auriculas 
show four distinct circles — first the eye or tube, which should have 
the stamens lying m it, but sometimes has the pin-headed stigma 
instead, which is a defect , second, the paste or circle of pure white 
surrounding the eye ; thud, the body colour, a circle of some dark 
tint, as maroon or violet, which feathers out more oi less towards 
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the edge, but is the more perfect the less it is so feathered, and is 
quite taulty if it breaks through to the outei enclo , fourth, the 
margin, which is gieon or grey 01 white These cucies should be 
about equal m width and cleaily defined, and the nearer they aie to 
this standard tlie moie peifect is the flower In the gioup of seifs 
the conditions are the same, except that there is no margin, and con- 
sequently the body colour, which should be uniform intone, extends 
to the edge In" the alpmes there should he no paste or white 
simotmdmg the eye, hut this space should he either golden-yellow 
01 cieaniy-yellow, which makes two subdivisions m this gioup , and 
tlie body colour is more or less distinctly shaded, the edges being 
of a paler hue Theie is besides a group of laced alpines, m which 
a distinct and regulai boidei of coloui sunounds each of the marginal 
lobes 

Tlie following is a selection of good sorts now obtainable in the 
respective groups — 

Green edged —Leigh's Col Taylor, Booth'8 Freedom, Litton’g Impel ator, 
Ashton’s Prince of Wales, Ti ail’s Prince of Greens, Page’s Champion 
G) eg edged — Keadly's George Light!] ody, Lancaslme’s Lancashire Hero, 
Sykes’s Complete, Kay’s Alexander Meiklejohn, Walker's George Levick, 
Headly’s C E Blown 

White-edged —Heap’s Smiling Beauty, Hep worth’s Ti us Briton, Ashworth’s 
Eegular, Taylor’s Glory, Summerscale’s Catherma, Lee’s Bnglit Verms 
Self* —Kethei wood's Othello, Campbell's Pizarro, Spalding’s Blackbnd, 
Pohlman’s Garibaldi, Turner's C J Perry, Lightbody’s Meteor Flag 
Alpnm —Tinner’s John Leech, Turner's Bessie Hay, Gorton’s Diadem, 
Tamer's A F Barron, Turner's Jessie, Turner’s Susie Matthams 

4S The Carnation (Dianthus Caryophyllus), a native, as some 
suppose, of Italy, but occasionally found man apparently wild state 
m England, has long been held in high estimation as a garden 
flower, not only foi the beauty but for the delightful fiagrance of 
its blossoms. The varieties are numeious, and are ranged under 
three groups, called hmrrcs, flakes, aud picotees, The last, fiom 
their distinctness of character, are now generally looked upon as 
if they were a different plant, whereas they aie, m truth, but a 
seminal development from the carnation itself, their number and 
variety being entirely owing to the assiduous endeavours of the 
modern florist to vary and to improve them 
The true carnations, as distinguished from picotees, are those 
which have the colours ananged m longitudinal stripes or bam of 
variable width on each petal, the ground colour being white The 
hzams are those in which stripes of two distinct colours occur on 
the white ground, and it is on the purity of the white ground and 
the clearness and evenness of the stnpmg that the technical ment 
of each variety rests There are scarlet binaries marked with scarlet 
and maroon, crimson bizarres marked with crimson and purple, 
and pmk and purple bizarres marked with those two colorns The 
flakes are those which have stupes of only one colom on the white 

f round, and here we have purple flakes stuped with purple, scailet 
akes striped with scarlet, and lose flakes striped with rose colour 
There are still the seifs } 01 those showing one colour only, as white, 
yellow, crimson, ptuple, &e , and these are commonly called cloves 
Tho picokc, differs from the carnation m having the petals laced 
instead of striped with a distinct colour, the subgroups hear the 
designations red-edged, purple-edged, lose-edged, and scarlet-edged, 
all having white grounds , each group divides into two sections, 
tho heavy-edged and the light-edged respectively In the heavy- 
edged sorts the colour appears to be laid on m little touches, passing 
from the edge inwards, but so closely that they coalesce into one hue 
of colour from ^ to ^ of an inch broad, and more or less featheied 
on the inner edge, the less feathered the better , while the light- 
edged sorts display only a fine edge, commonly called a wire edge, of 
oobur on the white ground* To these have to be added yellow 
picotees, a group of great beauty, but deficient in correctness of 
marking 

Even the choice varieties of the carnation or picotee may be veiy 
successfully grown in most unfavourable localities , but the com- 
monex sorts, such as may be raised freely fiom seed, on account of 
their robust constitution, are perhaps to be preferred for the ordinary 
flower garden , while the single-flowered sorts are by no means to 
be despised, especially those having decided colours. It is by 
selecting the best seedlings that new varieties of merit are produced 
The established varieties are piopagated by layers or by pipings, the 
former plan being adopted with strong healthy plants man ordinarily 
congenial season The latter is sometnnes had recourse to when the 
plants do not produce young shoots of sufficient length to admit 
of their being layered , and the cuttings, planted under close glasses 
in a bed where there is a very slight bottom heat, will generally root 
Layering is, however, a moie expeditious mode, It is performed at 
the time the plants are in flowei, or as soon after m possible . The 
rooted layers may be removed and potted or planted out towaids the 
end of September, or early m October, the choice sorts being potted 
in rather small pots and kept in a cold frame during winter, at which 
season the great enemy to be guarded against is damp. 

The soil for carnations and picotees should be a good turfy loam, 
free fiom wireworm, and as iibry as it can be obtained ; to four 
parts of this add one part of rotten manure and one of leaf-mould, 
with suffieent sharp sand to keep it loose A moderate addition of 
old lime i ablush, if attainable, will also he an advantage, This 


should bo laid up m a diy place, and frequently turned ovci with 
the folk or spade, so as to be m a fiee fuahle condition for use 
towards the end of February 01 eaily m Mai eh As to the size of 
the blooming pots, Mr Douglas obseives — 

“l do not care to use tliem largei than 10 inches m diametei, inside 
measure, and tlnee plants may be put into a pot that size , a 9 mcli pot ma> 
be used for a pair of a stiong-growmg sort, while weakei gioweis may be 
potted two m an 8-mch or even a 7-mcli pot If it is intended to piopagate 
all the layers pioduced, that must be taken into account, as tlie plants will 
not have so good a chance in a small as m a laige pot After potting they 
should be kept m a well ventilated frame until established, and set m tin 
open air in an open sunny spot when the weather becomes genial, the ttowenng 
stems being tied up carefully as they grow up At the fiowenng season the) 
should be put in a thoroughly ventilated glass house, where they can he 
shaded fiom bright sunshine, or undei the protection of a canvas screen to 
keep off ram and sun Where them is any tendency jn the floweis to buist 
the calyx on one side, the other divisions should be slit down a little, and tho 
calyx should have a ligature, not too tight, of thread oi matting, this, if dom 
early, will prevent the petals falling aside and destroying the symmetiy of 
the flower ” 


Tlie groups aie so numerous that to name a selection of the host 
sorts would occupy too much space Ample information oil this head 
may be’obtamed from Mr Douglas’s book already refen ed to {Ilmdy 
Flonsts ’ Flowers) , and entically descriptive lists of all the varieties 
then gi own, by the highest authority, Mr E S Dodwell, will be found 
in the volumes of the Flonst and Pomlogist for 1876 and 1877 
49 The Chiysmthemum (Chrysanthemum smense) is one of the Clirysau 
most popular of autumn floweis It is a native of China, whence themuin 
it has long been mtiodueed The small-floweied pompons, and tho 
grotesque-flowered Japanese sorts are of moie recent date, the foimor 
having originated from the Chusan daisy, a vanety intioducod 
by Mi Fortune in 1846, and the latter having also been intro- 
duced by the same tiaveller about 1862 The plants may bo in- 
creased by division, m March or April, the divided portions being 
planted in beds of rich soil, under the sheltei of a wall or fence, as a 
safeguard against cold and stormy weather. The shoots should bo 
thinned out to about four or six fiom each loot, and these should bo 
staked as they gi o w up They look extremely well m such a b ordoi , 
if arranged m two or three rows accoidmg to their heights, and with 
a judicious intermixture of colours, the advantage of growing them 
m this way being that a canvas seieen can be put over them, by 
which means they not only flower in greater perfection, but last foi 
a longer period They are of the easiest culture, and may bo grown 
readily enough eveum town gai dens 
The chrysanthemum is, howevei, of veiy great importance as a 
greenhouse plant for autumn and wmtei flowering, and foi this pur- 
pose, as well as for exhibition cultuia, it is generally laiscd fiom 
cuttings, or suckers, which aie taken off by some growers about 
| October, and planted singly m 8-mch pots, tho plants being wintered 
' m cold frames, and shifted into larger-sized pots about Maicli , 
j they aie topped when about 6 inches high, and the young shoots 
| thus induced aie again topped when 3 or 4 inches long Othcis 
take short cuttings in Maich, and stake them quickly m a 
I mild hotbed, airing freely as soon as looted, and shifting and stop- 
; pmg as in the other case, As soon as fine weather sets in m Juno, 
tlie plants, having received one or two previous shifts according to 
tlie size which they are requiied to leach, should bo plunged outdoors 
in a tolerably open spot, and theie carefully wateiod and syringed. 

About the middle of July they should be shifted mto thou blooming 
pots, the pompons lequirmg less room than the large-floweied ana 
Japanese sorts, and aftei the end of July it is not advisable to con- 
tinue the topping— technically stopping”— of the young shoots, 
as it may mterfei e with the blooming As soon as the ilowoi-buds 
become visible, the plants aie benefited by a watering of weak liquid 
manure two or three times a week The pots should still be plunged 
m a bed of coal ashes or cocoa-nut refuse, till about the end of 
September, when they should be put under glass as a precaution 
against injury from autumn frosts, having, howevei, full ventilation 
by day. Abundant root watering is necessary until tlie flowers are 
developed, when the supply may be slightly diminished, and the 
atmosphere should be kept dryish by abundant ventilation Tiro 
compost used foi potting m all the stages aftei the cuttings, foi which 
any light earth will suffice, should consist of four parts loam to one 
of rotten dung and one of leaf-mould, giving lathei more leaf-mould 
and less manure for the first potting, and rather more manure foi 
the last; a little coarsely-pounded gritty mattei may he added 
advantageously. For the large-floweied sorts 11 -inch pots aie large 
enough to pioduce very handsome specimens, and 8-mch pots suffice 
for the pompons, hut very useful plants may be had m smaller pots 
than these For fine specimen flowers only a single shoot is allowed 
to glow up, and this goes on unstopped, and finally develops two or 
three very large flowers ; these latter require disbudding, as some 
sorts give the best flowers from the terminal buds, others from the 
side buds The aphis or green fly is a great enemy to the plants, 
and must be kept under , dusting the hearts of the shoots with 
tobacco powder is a safe and efficient lemedy; but, whatever bo the 
131 m? 0( i ^ be applied before the blossoms open. 

The following are a few of the best varieties in each section 


Passaglla, Alfred Salter, Beethoven, Beverley, Dr 
Brock, Emily Dale, Empress of India, George Glerniy, Golden Beverley, 
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Jai dm cleg Plantes, Lady Hardirtge, Mis George Bundle, Mis Heale, Piinee 
Allied, Dunce of Wales, Princess of Wales, Yenus, White Globe These aie 
all inciu \ ed flow ers To them might he added, for their merit as consei vatoiy 
specimen plants, Chevalier Coinage, Cumson Vehet, Julie Lagiaieie, and 
Mis Forsyth 

Japanese —Elaine, Fair Maid of Guernsey, James Salter, and \\ mrd, early 
sorts, Di blasters, Fulton, Grandiflora, Heio of Magdala, Meg Memlees, 
Puipureum album, Red Diagon, and Ihe Damno, later suits 

Anemone-pimed —Acquisition, Empress, Fleurde Mane, Gluck, King of 
Anemones, Lady Margaret, Louis Bonamy, Miss Margaict, Miss Petheis, 
Pimce of Anemones, Princess Louise, Sunflower 

Pompons —Adonis, Andromeda, Biiihant, Geneial Camobert, Mdlle 
Maitha, Module, Sfc Michael, Salamon To these may be added of Anemone 
floveied pompons— Antomus, Astrea, Calliope, Cedo Nulli (fom colours), 
Fnefly, Jean Hachette, Madame Moutels, Mane Stuart, Miss Nightingale, 
Mr Astie, Peile, Rose Maiguente, Yirgmale 

Within the last few years a new tjpe of dwarf-growing early-hloommg 
varieties lias sprung up, and these aie now increasing m number They 
come into flower m August and September, and are extremely useful for 
filling up exhausted beds m the flower garden as well as for cutting They 
are cultivated exactly as the others The following aie useful sorts of this 
group — Adiastus, Cluomatella, Delplmie Caboche, Pidd^nc Pele, Madame 
Alphonse Dufoy, Madame Picoul, Piecocitd, and Scarlet Gem 

Ciocus 50 The C) ocus sets our gardens aglow with, its bright colouis al- 
most as soon as winter lias departed These crocuses of the flowei 
gaiden aie mostly seminal varieties of C vermis and C aiueus, the 
foimer yielding the purple and stuped, and the latter the yellow 
vaneties The headquaiteis of the genus is m eastern Europe and 
Asia Minor, but G vernus is found wild m some paits of England 
It has been much improved by Dutch flonsts, and large quantities 
aie annually impoited from Holland The ciocus succeeds m any 
fan ly good gaiden soil, and is usually planted neai the edges of beds 
01 bouleis m the flower gaiden, 01 m broadish patches at intervals 
along the mixed bordeis The loots 01 corms should be planted 
3 inches below the smface, and as they become crowded they should 
be taken up and replanted with a lefieshinent of the soil, at least 
every five oi six yeais (hocuses have also a pleasing effect when 
dotted about on the lawns and glassy banks of the pleasuie ground 
Some of the best of the varieties are — 

Purple David Rizzio, Sir J Franklin Shaded kghtblue Lilaceus superbus 
Blue tipped with white Ne plus ultra Stnped Albion, La Majestueuse, Sir 
Walter Scott, Cloth of Silvei White Caiolme Chisholm Yellow Laige 
Dutch, Cloth of Gold 

The species of Crocus aie not veiy readily obtainable, but those 
who make a speciality of haidy bulbs ought ceitamly to search them 
out and giowthem They lequne the same cultuie as the moie 
familial gaiden vaneties , but, as some of them aie apt to suffer fiom 
excess of moisture, it is advisable to plant them m pi spaaed soil in 
a laised pit, wheie they aie hiought nearer to the eye, and wheie 
they can be shelter ed when necessary by glazed sashes,— -which, 
however, should not be kept closed except when the plants are at 
lest The autumn-blooming kinds include many plants of leiy 
gi cat beauty 

Of the spimg-flowenng species, theie are C aureus, Susianus, stellaris, 
sulpliuieus, cluysanthus, mesiacus, Olivien, and ■vitelhnus, having yellow 
floweis of ■various shades , C vernus, etruscua, Impeiati, minimus, suaveolens, 
and veluchensis, with blue oi lilac flowers , C albiftorus, Fleischenanus, 
veisicolor, sti ictus, and hifloius, with white or whitish flowers Of the 
autumn-blooming species, theie are C speciosus, Clusianus, medius, Orpha- 
nidis, longiilorus (oclorus), Pallasii, Thomasu, Salzmanmaims, nudifloius, 
autumnalis, seiotmns, Sieberi, Cartwnghtlanus, and byzantmus, with lilac or 
purple flowers , C Boryanus, vallicola, hadmticus, cancellatus, and Cambes- 
seilinnus, with white oi whitish flowers, and C Scharojam with flowers of a 
rich saffron yellow 

Crown 51 The C ) own Impel ial( Fi itillaria impemlis) grow s up to a height 

imperial of about 3 feet, the lowei part of the stoutish stem being furnished 
with leaves, while neai the top is developed a coronal of large 
pendent flowers surmounted by a tuft of bright green leaves like 
those of the lower part of the stem, only smaller The flowers are 
bell-shaped, yellow oi red, and m some of the foims double The 
plant glows fieely m good gaiden soil, preferring a deep well-drained 
loam, and is all the better for a top-diessmg of manure as it approaches 
the flowenng stage Strong clumps of five or six roots of one land 
have a veiy fine effect It is a very suitable subject for the back 
row m mixed flowei borders, oi for recesses m the front part of 
shrubbery boideis It flowers in Apul or eaily in May There 
are a few named varieties, but the most geneially grown are the 
single and double yellow, and the single and double red, the single 
led having also two vanegated vaneties, with the leaves stuped 
respectively with white and yellow 

Dahlia, 52 Theflonsts' Dahlia (Dahlia vanabilis) yields two gioups oi 
vaneties, which aie known as show and fancy dahlias,— the former 
consisting of all self- coloui ed flowei s and those light-ground ones 
which are edged, tipped, or laced with a daik coloui , the latter, all 
flowers with the colour m stripes like a carnation, and all daTk- 
giound floweis tipped with white Besides these there aie bedding 
dahlias, which aie dwaif-gi owing sorts with decided colours, much 
used m flower-gaidens where large effects aie leqiuied to be pro- 
duced ; and pompon dahlias, which are veiy symmetrical small- 
flowered sorts, bettei adapted foi cutting than the moie bulkyflowers 
of the show vaneties The smgle-floweied D cocemea, a most brilli- 
ant and highly effective ornamental plant, with some other allied 
kinds, has lecently atti acted much attention, and can be com- 
mended as an admnable half-haidy boidei flowei, and well adapted 
for cutting to fill large vases It is rather moie delicate than the 
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forms of D vanabihs, and the tubeious roots are very apt to be lost 
dunng winter, but it is readily raised fiom seeds, and if sown eaily 
flow eis the same season The varieties of the floi ists’ dahlia selected 
for the flower gaiden should he those only which are of effective 
colours, whethei seifs oi otheis, and such as thiow out their flowei 
heads or long stalks cleai of the foliage The same remaik applies 
to the pompons 

New vaneties aie procuied fiom seed, which should be sown m 
pots or pans tow r aids the end of March, and placed m a hotbed oi 
piopagatmg pit, the young plants being pricked ofl into pots oi boxes, 
and gradually hardened ofl for planting out m June, they will 
flower the same season if the summer is a genial one The oldei 
vaneties are piopagated by dividing the laige tubeious roots, ni 
doing which care must be taken to leave an eye to each poition ot 
tuber, otheiwise it will not grow Raie vaneties are sometimes 
grafted on the roots of otheis (see fig 57, p 23?) The best and 
most general mode of propagation is by cuttings, to obtain which, 
the old tubers aie placed m heat in February, and as the young 
shoots, which use fieedy fiom them, attain the height of 3 inches, 
they aie taken off with a heel, and planted singly m small pots tilled 
with fine sandy soil, and plunged m a model ate heat They loot 
speedily, and are then tiansfeired to largei pots in light rich soil, 
and then growth encouraged until the plantmg-out season annes, 
which is about the middle of June 

Dahlias succeed best m an open situation, and m rich deep loam, 
hut there is scarcely any garden soil m which they will not thuve, 
if it is manured Foi the pi eduction of fine show flowm s the gi ouml 
must he deeply trenched, and well mauured annually The branchc s 
as w r ell as the blossoms require a considerable but judicious amount 
of thinning , they also need shading m some cases, and individual 
protection from ram and wind They may stand singly like com- 
mon holder flowers, but have the most imposing appeaiance W'hen 
seen m masses auanged accoidmg to then height Florists usually 
devote a plot of ground to them, and plant them m hues 5 to 10 
feet apart This is done about the beginning of June, sheltering 
them if necessary from late fiosts by inverted pots or in some othei 
convenient way Old roots often thiow up a multitude of stems, 
w'hich render thinning necessary As the plants mciease m height, 
they are furnished with stiong stakes, to secuie them fiom high 
winds Dahlias flowei on till they are mtemvpted by frost m 
autumn The roots aie then taken up, dned, and stored m a 
cellar, or some other place wheie they may he secure fiom fios 
and moisture See article Dahlia, vol vi p 762 

53 The Delphinium , or Bee-Laikspui, is so called from the resem- Dal- 

blanco of the petals in the original species, D elatum, to the hany pbmnun 
body of a bee The original had comparatively small flow ers, but by 

hybndizmg they have been very much mcieasedm size, and xmpioved 

in quality, and now constitute one of the brightest ornaments of 
the mixed border, or the shiubbeiygioup, often throwing up second- 
ary blooming stems, especially if the fust are removed m good time, 
instead of being allowed to form seeds The coloui vanes from red- 
dish-blue to pale blue oi grey, but the prevailing one is daik blue 
Delphiniums need a good nch soil, that of a loamy chaiacter being 
the best They must be replanted at least every second year, and 
the soil either renewed or well manuied and thoioughly broken up. 
Replanting may be done equally well early m autumn or when 
growth recommences m spring The commoner single varieties, such 
as the brilliant D formosmn, may he reproduced with but slight 
variation from seed, hut the double ones must be piopagated by 
division Unless sown as soon as upe the seed is apt to take loDg 
to vegetate If novelties are lequned, the flowers can he cross- 
fertilized For mere propagation the best method is division , for this 
purpose the stems should be cut down early, say m July, the offsets 
potted each into a small pot of light soil, and wintered in a frame 
The plants should be well exposed to the sun, but sheltered from 
strong w inds, andprom ptly and cai efully staked In a mixed horde r 
they should be planted m one of the back low's , but their spue- 
like inflorescence is veiy eftective when they aie planted seveial 
together m a group or bed m the front paifc of the shiubbery 
bordei They vary m height fiom 3 to 6 feet The following aie 
some of the best modern varieties — 

Smgle-flouered — Amabilis, Celestial, Gloire de St Maude, Madame Chatu 
Madame Henri Jacotot, Airs Geraid Leigh 

Double-flowered — Barlowi, Clair Courant, grandiflorum plenum, Keteleeri, 

Manteau de Minerva, Roi Leopold 

54 The Gladiolus, described separately in vol x p 782, has be- Gladm- 
comeone of our most popular flowers, and is a striking ornament of lus. 
our gardens dunng the late summer months. The modem race of 
flowers has sprung fiom G gandavensis, hut otheis (see separate 
aiticle) are grown to asmaller extent, and come m at an earlier season 

G cardinally cruentus, and flonbundus belong to this latter series, 
and are pretty subjects fox the mixed boideis, while for beds 
G brenebleyensis, one of the eaily hybnds, is still one of the most 
brilliant and effective, the floweis being of a glowing scarlet The 
choicer kinds afford a vanety of colouis, including white, yellow, 
blush, rose, salmon, cerise, scarlet, crimson, and rosy-purple, many 
of them being prettily striped or blotched. Being tall (3 to 4 feet), 
and spaie of leaves, they are most effective when planted in beds 
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furnished below with some bushy foliage plants, between which their 
spikes of brilliant flo vvers may appear , or they may be planted m the 
mixed border, where clumps ot half a dozen roots of one kind have 
a much finer appearance than when they are dotted about singly 
A deep sandy loam is the best soil for the gladiolus, and this should 
be trenched up m October and enriched with well-decomposed 
manure, consisting partly of cow dung, the manure being disposed 
altogether below the bulbs, a layer at the bottom of theupper trench, 
say 9 inches from the surface, and another layer at double that 
depth The bulbs (technically, conns) should be planted m succes- 
sion at intervals of two or three weeks through the months of 
Maxell, April, and May They should be planted about 3 inches 
deep, a little pure soil or sand being laid over each befoie the earth is 
closed in about them, an anangement which may be advantageously 
followed with bulbous plants generally In hot summer weathei 
they should have a good mulching of half-rotten manuie, and, as 
soon as the flower spikes aie produced, liquid manure may occa- 
sionally he given them with advantage 
The gladiolus is easily raised fiom seeds, which should be sown in 
Maich, m pots of neb soil placed in heat, the pots being kept near 
the glass aftei they begin to glow, and the plants being gradually 
hardened to peimit their being placed out-of-doors m a shelteicd 
spot foi the summer In October they will have ripened off, and 
must he taken out of the soil, and stored m paper hags m a dry room 
secure fiom host They will have made little bulbs from the size 
of a hazel nut downwaids, ’according to their vigour In the spring 
they should he planted like the old bulbs, and the larger ones will 
flower during the season, while the smaller ones must be again 
harvested and planted out as before 
The following are good varieties of their respective colours, but 
new varieties are continually appearing, which have at least the 
meat of constitutional vigoui — 

Crimson, Scarlet , Red, <Lc —Horace Vernet, John Waterer, lord Biud- 
port, Victory, Virgil, Lord. Napier, Hesperia, Magnificent, Astrea, lycoris, 
Addison, Meyerbeer 

Rose, Sahrwn , Ac— Figaio, Mons Legouve, Sappho, Madame' Furtaclo, 
Oberon, Grandeur, Ulysse, Milton, Ninon de l'Enclos, Sir Joseph Paxton 
Purple — Anfciope, Engine Scribe, Robert Fortune, Lac6pede, Thomas 
Methven, Madame Vibnorra, La Favorite, Mozart 
White ground — Accius, Mrs Rej nolds Hole, Heine Blanche, Canova, 
Hogarth, Osci, Bidon, Naima, Sylphide, Madame Adele Souchet, Beithe 
Rabourdm 

Yellow — Cifcnnus, Nestor, Yellow King, OpMr, Croesus, Pactolo 
Holly- 55 The Hollyhock (Althaea rosea), having been already treated 
hock of in this volume (page 102), it only remains to add that, though it 
is a perennial, it is not to ha had m peifection unless a supply of 
young plants is Taised annually The early part of August may be 
considered as the season for the blooming of the hollyhock 
The following are a few good sorts for a beginner —Acme, Black Gem, 
Constance, Conquest, .Edward Speed, Eleanor, Emperor, Fire King, Golden 
Drop, Ineompaiable, Jessie Dean, Joshua Clarke, Marvellous, Mr Chater, 
Ocfcavia, Ruby Queen, Scarlet Gem, Tyrian Prmce 

Hya- 5 6. The Hyacinth ( Hyaemthus orientals), noticed under the head- 

cinth. ing Hyacinth (q v ), one of the most beantiful and fragrant of the 
spring flowers, is a native of the Levant, where it occurs abundantly, 
m form not unlike our common harebell It has long been a 
favourite m the East , but it has been brought to its present arti- 
ficial perfection m Holland, chiefly since the beginning of the last 
century, and the bulbs ate annually imported from Haarlem and 
its vicinity m very large numbers 
The hyacinth delights in a nch light sandy soil The Dutch in- 
corporate freely with then naturally light sod a compost consisting 
of one-third coarse sea or river sand, one-third rotten cow dung 
without litter, and one-third leaf-mould The soil thus renovated 
retains its qualities for six or seven years, hut hyacinths are not 
planted upon the same place for two years successively, mteimedi- 
ary crops of narcissus, crocus, or tulips being taken A good com- 
post for hyacinths is sandy loam, decayed leaf-mould, lotten cow 
dung, and sharp sand in equal parts, the whole being collected and 
laid up in a heap and turned over occasionally Well drained beds 
made up of this sod, and refreshed with a portion of new compost 
annually, would grow the hyacinth to perfection* The best time 
to plant the Mbs is towards the end of October , they should be 
arranged m rows, 8 inches asunder, there being four rows m 
each bed The bulbs should he sunk about 3 or i inches deep, 
with a small quantity of clean sand placed below and around each 
of them The beds should he covered with decayed tan-baik, oi 
half-rotten dung litter, and in severe weather may he covered 
with mats supported on hoops, which may be continued at night 
when the plants have grown up, hut they should have full ex- 
posure to daylight. As the flower-stems appear, they are tied to 
little rods to preserve them from accident If the bulbs are at all 
prized, the stems should be broken off as soon as the flowering is 
over, so as not to exhaust the bulbs j the leaves, however, must be 
allowed to grow on till matuied, but as soon as they assume a yellow 
colour, the bulbs may betaken up, the leaves cut off near their base, 
and the bulbs laid out in a dry airy shady place to ripen, after which 
they are cleaned of loose ear fch and skin, ready for storing It is the 
practice in Holland, about a month after the bloom, or when the 
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tips of the leaves assume a withered appearance, to take up the 
bulbs, and to lay them sideways on the giound, coveung them with 
an inch oi two of eaith About thiee weeks later they are again 
taken up and cleaned In the stoi e-room the roots should he kept 
dry, well-aired, and apart fiom each other 

hew plants aie bettei adapted than the hyacinth for pot eultuie 
as greenhouse decorative plants , and by the aid offoicmg they may 
he had in bloom as eaily as Chnstmas They flower fanly well m 
5-mch pots, the stiongei bulbs m 0-mcli pots To bloom at Chnstmas, 
they should be potted eaily in Soptembei, m a compost resembling 
that already recommended for the open an beds , and, to keep up a 
succession of bloom, others should be potted at intei vals of a few 
weeks till the middle or end of November The bulbs should be 
planted about level with the soil, and if a little sand is put immedi- 
ately around them so much the bettei The pots should be set m an 
open place on a diy hard bed of ashes, and be covered ovei to a depth 
of 6 oi 8 inches with the same material, and when the loots are well 
dev eloped, which will take from six to eight weeks, they maybe re- 
moved to a frame, and gradually exposed to light, and then placed m a 
forcing pit in a heat of fiom 60° to 70° When the flowers aie 
fanly open, they maybe xemoved to the gieenhouse oi conseivatoiy 

The hyacinth may he veiy successfully giown m glasses for orna- 
ment in dwelling houses The glasses aie filled to the neck with 
ram water, a few lumps of charcoal being dropped into them The 
bulbs are placed m the hollow provided for them, so that then base 
just touches the water This may be done in September or Ootobei 
They are then set m a dark cupboard for a few weeks till loots are 
freely produced, and then gradually exposed to light 

There are both single and double-flowered vaneties, but the single 
aie genei ally preferred, as the bells are arranged more closely, so that 
they foim a bettei spike than the doubles A few good sorts are 
named below — 

Reds — Of singles— Cavaignac, Lina, Macaulay, Norma, Sultan’s Favourite, 
Yon Schiller, Vuinbaak, Josephine, Fahiola, Robeit Steigei, Madame 
Hodgson, Emmeline Of doubles— Lord Wellington, Wateiloo, Milton 

Blues— Ot singles— Argus, Chailes Dickeus, Grand Lilas, Haydn, Loid 
Palmerston, Orondates, Baron von Tuyll, Bleu Morant, Leonidas, Genoial 
Havelock, Feruck Khan, Von Humboldt , the last three very dark Of 
doubles— Laurens Koster, Van Speyk, Bloksberg 

Whites —Of singles— Grand Vamqueui, Mont Blanc, Queen of the Nethoi- 
lands, Grand Vedette, Madame Van der Hoop, La Franchise, La Grandest, 
Elfncla (blush), Grandeur h Merveille (blush), alba maxima, Mirandoline, 
Queen Victoria Of doubles— La Tour d’ Auvergne, Prince of Wateiloo, 
Jenny Lind 

Yellows —Of singles— Ida, Bird of Paradise, Due de Malakoff (striped with 
red) Of doubles— JauneSupi feme, Ophird’ Or, Croesus 

To these may be added the early-flowering single white Homan hyacinth, 
a small-growing pine white variety, remarkable for its fragiance, and well 
adapted, foi forcing, as it can be had in bloom if requued by November 
For windows it glows well m the small glasses commonly used for ciocuBes , 
and for decorative purposes should be planted about five bulbs m a 5 inch 
pot, or in pans holding a dozen each If grown foi cut iloweis it can bo 
planted thickly m boxes of any convenient size 

57 The Ins family includes a laige number of kinds of various Ins 
habit and character, all of them being plants of exceeding beauty, 
and remarkable for their brilliant colours, and foi having the thiee 
outer segments of then floweis reflexed There are two well-distm- 
guished groups called the bulbous and the llnzomatous The 
hardier bulbous mses, including the Spanish ms (I Xipluum), 
and the English ms (I xiphioides), require to he planted m 
thoroughly drained beds in veiy light open soil, moderately wi- 
nched, and should have a rather sheltered position Both those pi c- 
sent along senes of beautiful varieties of the most diverse colours, 
flowering in J une and J uly, the smaller Spanish ms being the eailici 
of the two There are many other smaller species of bulbous ms 
Being liable to pensh horn excess of moisture, they should have a 
well-drained bed of good but poious soil made up for them, m some 
sunny spot, and m winter should he protected by a 6-inclx coveung 
of half-decayed leaves or fi esh coeoa-fibi e i efuse To this set belong 
I persica, reticulata, fihfolia, Histno, juncea, and others 

Thb hei baceous perennial irises, known commonly as the flag mses, 
are for the most part of the easiest eultuie , they glow m any good 
free garden soil, tlie smaller and moie delicate species only needing 
the aid of turfy ingredients, either peaty or loamy, to keep it light 
and open an texture The earliest to bloom are the forms of Iris 
pumila, which blossom duiing March, April, and May, and aie quite 
dwarf in habit I susiana and I ibeiica, with singularly mottled 
flows, also dwarf inhabit, bloommApid and May, and dining tho 
latter month and the following one most of the laxger species, such 
as I germanica, florentma, pallida, vanegata, arncena., flavescens, 
sambncina, neglecta, luthemca, &c , produce their gorgeous flowers 
Of many of the foregoing there are, besides the typical form, a con- 
siderable number of named garden vaneties 

The beautiful Japanese Ins Kampfen is of comparatively modem 
introduction, and though of a distinct type is equally beautiful with 
the better known species In then outer segments they are rather 
spreading than eleflexed, forming an almost circular flower, which 
becomes quite so in some of the very remarkable duplex varieties, 
m which six of these broad segments are produced instead of three 
Ot this too there are numberless varieties cultivated under names. 
They require a sandy peat soil, on a cool moist subsoil. 
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Lily 58 The Lily (Lilium) is a very popular family of hardy bulbous 
floweis, and one which takes a high position m public estimation 
The species aie very handsome, and someoi them have long been 
gtown They aie so numeious and varied that no general cultural 
mstiuctions will be alike suitable to all Some species, as L Marta- 
gon, eandidum, chalcedomcum, Szovitzianum, and others, will grow 
m almost any good garden soil, and succeed admirably m loam of 
a rathei heavy chaiactei L chalcedomcnm has an especial dislike 
to peat, which on the othei hand suits the tiger lily (L tigrmum) 
well, and is indispensable for the beautiful American L superbiun 
and canadense The choice and moie delicate species, such as the 
gland L amatum, speciosum, and Kramen, which have come to us 
m recent times fiom Japan, the Californian L Hiimboldtn, par- 
dalmum, &c , and the splendid hybrid L Paikmanni, aie moie 
paiticulai as to soil, and require a deep bed of mixed turfy loam 
and peat, with plenty of sharp grit, and a cool moist bottom 
The maigm of ihododendron beds, where theie are sheltered 
recesses amongst the plants, suit many oi the more delicate species 
well, paitial shade and shelter of some kind being essential The 
bulbs should he planted about 6 inches below the suifaee, which 
should at once be mulched over with half-decayed leaves or cocoa- 
fibie to keep out f lost 

Dr Wallace, who has paid much attention to the cultuie of these 
plants, lemaiks, in his Notes on Lilies , that — 

“ Lilies lequne, so far as then roots aie concerned, a cool bottom, abun- 
dant moisture, and foi most kinds a free drainage ” He also recommends 
to “plant deeply, say b to 8 inches, so that the roots may easily get into a 
moist subsoil, and be sheltered from the scorching drying influence of the 
sun’s lays, to plant early in the autumn, so that the roots maybe at v oik all 
the wmtei, and to plant in a cool shady holder, not exhausted by the loots 
of tiees, wheie the roots may always obtain moisture, and jet not be 
saturated ” 

The noble L auratuin, with its large white floweis, having a 
yellow band and numerous led oi purple spots, is a magnificent 
plant when grown to perfection, and so aie the varieties called 
rubro-vittatum aud omentum, winch have the central bandenmson 
instead of yellow Of L speciosum, also Japanese, the true typical 
form and the led-spotted and white varieties are grand plants for 
late summer blooming m the conservatoiy The tigei lily, L 
tignnum, and its vaneties Fortunei, splendidum, and flore-pleno, 
are amongst the best species for the flowei gulden, L Thunbergi- 
anum and its many varieties being also good, boidei flowers The 
pretty L Leichtlinn and colchicum, v ith drooping yellow floweis, 
and the scarlet dLoopmg-flowered L tenuifolium make up, with 
those alieady mentioned, a series of the finest haidy flowers of the 
summer garden The Indian L giganteum is perfectly distinct m 
character having bioad heart-shaped leaves, and a noble stem 10 
feet high, bearing a dozen or moie large deflexed, funnel-shaped, 
white, puiple-stamed floweis, and the Chinese L cordifolium is 
similai m cliaiactei, but dwaifei in habit 

Foi pot culture, the soil should consist of tlnee parts tuify loam 
to one of leaf-mould and thoioughly rotted manuie, adding enough 
pure grit to keep the mass porous It leaf-mould is not at hand, turfy 
peat may be substituted for it The plants should be potted in 
Octobei The pots should be plunged m a cold fiame and piotected 
fiom fiost, and about May may be lemoved to a sheltered and 
model ately shady place out-doors to remain till they flower, when 
they may be lemoved to the greenhouse This treatment suits the 
gorgeous L auiatum, the splendid vaneties of L speciosum, and also 
the chaste-flowering trumpet-tubed L longifloium aud its vaneties 

Lobelia, 59 The Lobelia is familiar in gardens undei tw T o very different 
forms, that of the dwarf-tufted plants used for summer bedding, and 
that of the tall showy perennials Of the foi mer the best type is L 
Enmis, giowmg from! to 6 inches high, with many slendei stems, 
beaiing thiougli along penod aprofusion of small but bright blue two- 
lipped floweis That which is called speeiosa offeis the best stiam 
ol the dwarf lobelias, but the actual varieties aie being constantly 
supeisededby new soits A good variety will reproduce itself suffi- 
ciently true fiom seed foi ordinary flowei boideis, but for formal 
bedding arrangements it is necessaiy to secure exact umfoimity by 
piopagatmg fiom cuttings 

The herbaceous lobelias, of which L fulgens may be taken as the 
type, may be called hardy except m so far as they suffer from damp 
m wmtei, they tin ow up a series of shoitrosette-like suckers round 
the base of the old floweimgstem, and these sometimes, despite all 
the care taken of them, lot off dming wmtei The loots should 
either be taken up m autumn, and planted closely side by side in 
boxes of diy coal ashes, these being set for the time they are dormant 
either m a cold frame or m any any place in the gieenhouse , or 
they may be left m the ground, m which case a brick or two should 
be put beside the plants, some coal ashes being first placed round 
them, and slates to protect the plants being laid ovei the bricks, one 
end resting on the earth beyond About February they should be 
placed m a warm pit, and aftei a few days shaken out and the 
suekeis parted, and potted singly into small pots of light rich earth 
After being kept m the forcing pit until well established, they 
should be moved to a moie airy gieenhouse pit, and eventually to a 
cold fiame piepaiatory to planting out They should have aloamy 
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soil, well enriched with manure, they require copious waterings 
when they start into free growth These tall-grow mg lobelias make 
good pot plants, for which purpose the suckers should be parted and 
the stiong ones only potted singly m autumn , they should be 
placed m a warm pit to induce them to loot freely, transferred when 
well established to an any greenhouse shelf, and shifted on 
fiequently during spimg till they occupy pots a foot m diametei 
The soil should be a very rich loam, top dressing being given 
when they are coming into flower, and a very fiee supply of watei 
is essential They may be raised from seeds, which, being reiy 
fine, lequire to be sown carefully , but they do not flower usually till 
the second year except they aie sown very eaily m heat A few 
good sorts are— Carmmata, Distinction, Excellent, Peach-blossom, 

Ruby, and Yictona Regina 

60 The Nm citeus is a gaiden flowei of great beauty and consider- Nar- 
able variety ot form The species are all bulbous plants of low eissus 
stature, and are with few exceptions perfectly hardy Theie aie 
five well-marked sections. 

The Hoop-petticoat Narcissi, sometimes separated as the genus 
Coibulana , are not more than fiom 3 to 6 niches m height, and 
possess glassy foliage and yellow or white flowers These have the 
coronet m the centre of the flower very laige in proportion to the 
other parts, and much expanded, like the old hooped petticoats The 
common hoop-petticoat, N Bulboeodium, has comparatively large 
bright yellow flowers, FT tenuifolius is smaller and somewhat 
palei, N citrmus is paler and larger, while N monoplijllus is 
white The small bulbs should be taken np m autumn and replanted 
m January or February, according to the state of the season They 
bloom about March or April The soil should be fiee and open, so 
that water may pass off readily 

A second gioup is that of the Pseudo-Narcissi, constituting the 
genus Ajax of some botanists, of which the daffodil, N Pseudo -Nar- 
cissus, is the type In this the corona is also very large and pro- 
minent, but is more elongated and trumpet-shaped Oi this gtoup 
the most striking species perhaps is N bicolor, which has the 
penanth almost white, and the coronet deep yellow , it yields two 
hne varieties, Horsfieldn and Empress N cernuus (mosehatus) and 
N eemuus plenus are double and single forms of a ci cam-coloured 
species of great beauty, aud besides these theie aie N lobulans, 
nobilis, obvallans, Telamomus, maxmius, aud other 5 !, amongst the 
most stately of the species, besides N minor and mmimus, which 
are miniature repetitions of the daffodil All these grow well m 
good garden soil, and blossom from March onwards, coming m very 
early m genial seasons 

Another group, the Mock Narcissi, with coronets of medium SLze, 
includes the fine varieties of N mcomparabilis, one of which is 
known as butter-and-eggs, N poculifoimis (montanus), N odorus 
and odorus minor (Queen Ann’s jonquil), N juncifolms, and others 
The hardier forms of this set thrive m the open border, but the 
smaller sorts, like Queen Ann’s jonquil, are better taken np m 
autumn, and replanted in February, they bloom fieely about April 
or May 

The Polyanthus Narcissi form another well-marked group, whose 
peculiarity of producing many flowers on the stem is indicated by 
the name In these the corona is small and shallow as compaied 
with the penanth Some of the hardier forms, as N. Tazetta itself, 
the type of the group, succeed m the open borders m light well- 
diamed soil, hut the bulbs should be deeply planted, not less than 
6 or 8 inches below the surface, to escape usk of mj*ury from 
fiost Many vaneties of thisform of narcissus are giown They ad- 
mit of being forced into early bloom, like the hyacinth and tulip 
They vary with a white creamy or yellow penanth, and a yellow, 
lemon, primrose, or white cup or coronet , and, being nchly fragrant, 
they are general favourites amongst spnng floweis The jonquils, 
noticed above, as well as the double white narcissus, aie also grown m 
pots for early flowenng, and the polyanthus narcissi aie sometimes 
used for bedding out m the spring garden. The follow mg varieties 
are good — Bazelman major, G-lonosa, Sir Isaac Newton, white with 
yellow cup ; Grand Monarque and White Pearl, white with pale 
yellow cup, Paper White, pure white, early, Bathurst, Perle 
d’Amoui, and Sulphurme, yellow with yellow or orange cup; and 
Grand Pnmo, a very fine yellow. These are planted or potted about 
October, and treated m the same way as the byaemth 

There leraams another little group, the Pheasant’s-eye Narcissi 
(N poeticus), m which the perianth is large, spreading, and con- 
spicuous, and the coronet or cup very small and shallow These 
pheasant’s-eye narcissi, of which there aie several species or well- 
marked varieties, as N. radnflorus, poetarum, recurvus, &c, 
blossom m succession during April and May, and all do well in 
the open borders as permanent hardy bulbs N bifiorus, the 
primrose peerless, a two-floweied whitish yellow-cupped species, is 
equally hardy and easy of culture ; N gracilis is yellow-flowered 
and blooms later, as does the yellow-flowered N J onqtnlla, better 
known as the jonquil, of which there are single and double flowered 
varieties, the lattei species being a great favourite, 

61 The Pceony is a remarkablyshowy plant, of which two very dis- Paeony 
tinet types occur in gaidens , — one the stout-growing herbaceous 
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pexenmals, with fleshy taherifoim loots and annual stems, which 
litive spiung mainly from Pnoma albiflora and P officinalis , tlie 
other called the to pseony, stift growing plants with half-woody 
pemanent stems, which have spiung flora, the Chinese P Montan 
The herbaceous poeomes usually giow fiom 2 to 3 feet m height, 
and have laige much-divided leaves, and ample floweis of varied and 
attractive eoloms, and of a globulai foim m the double vaneties 
which aie those most pnzeil m gaidens They blossom about the 
months of May and June as well as latei m the summei, and as orna- 
ments for laige beds m pleasure grounds, and foi the fiont parts of 
slunbbenes, lew floweis equal them m goigeous effect A good 
loamy soil-— i athei light than heavy— suits them best, and a moderate 
supply of manure is beneficial They aie impatient of fiequent 
transplanting^ or repeated divisions for purposes of piopagation, but 
■when necessary they may he multiplied by this means, care being 
taken that a sound bud is attached to.eacli poition of the tubeious 
loots 

The older vaneties of P albiflora include Candida, festa, fiagians, 
Hum cq Pottsu, Keevesn, lubescens, vestalis, Wlntleyi, &c , those of 
P officinalis embrace albicans, anemonifloia, Bavten, blanda, rosea, 
Sahmi, &c The garden vaneties of modem times aie, howevei, 
still more beautiful, the flower* being m many instances delicately 
tinted with more than one colour, such as buff with bionzy centie, 
car mine with yellowish centie, lose with orange centie, white tinted 
with lose, &c We naniG a selection of a few of the light and dailc 
coloured scuts, tlie fonnor including tinted whites and yellow’s, and 
the latter enmsons, roses, pinks, &c — 

Light coloured Varieties —Am ora, Boulecle Keige, caiffiicla plena, camea 
plena, Chamois, Cleopatra, dehcata, festna maxima, Imp&airice Charlotte, 
Leome, Madame Calot, Madame Yilmonn, magmfica, Mane Lemome, Yir- 
fiuue 

Bari coloured Ya> leties — Ambioise Yerschaffelt, atrosangumea, Bossuet, 
Dr Bietunneau, Clone de Douai, Jeanne d’Arc, Madame Fuitado, Modeste- 
Gueun, Mons de Yilleneme, Oberlm, Pnnce Troubetsfcoi, pmpmea superha, 
Kerne des Boses, Souraim de Imposition Umxerselle, Sin passe Pottsu, Yic- 
tone d/Alma 

The Siberian P tenuifolia, with finely-cut leaves, and crimson 
flowers, is a giaeelul bolder plant, and its double-flmveied vanety 
is perlups the most elegant of its race 

The Montana or Tree Pseomes aie lemaikable for theii sub- 
shrubby habit, forming vigorous plants sometimes attaining a 
height of 6 to 8 feet, and pioducmg m Apnl oi May magnificent 
floweis which vary m colour from white to lilac, purple, and lose 
These are produced on the young shoots, which naturally bud forth 
early in the spring, and are in consequence liable, unless protected, 
to he cut oft by spring frosts They reqmie to be thoroughly 
ripened in summer, and therefore a hot season and a diyish situa- 
tion aie desirable for their well-being; and tlieyieqmre perfect rest 
during winter Small plants with a single stem, if well matured 
so as to ensure then blossoming, make very attractive plants when 
f oi ceil They aie increased by giaftmg m autumn on the roots of 
tlie heibaceous pmonies 

Of the older varieties the most conspicuous is papaveufolia, while tho 
following aie of moreiecent acquisition — Atiosangumea, globosa, lilacma, 
picta, Beevesiana, salmonea, and versicolor. Other gaiden vaneties aie— 
Gloria Belgaram, alba grandiflora, Emperor of China, lactea, ocellata, pui- 
purea, atropuipurea, Eollissom, violaeea purpurea, violacea plena, umcolor 
puipurea, Beauty of Canton, Blanche de Noisette, Comte de Flandie, 
Elizabeth dTtahe, Hendersom, Imp&aince, Josephine, leopoldu, Madame 
Stuart Low, Mandarin, Professeur Morren, Eobert Fortune, Triomphe de 
Gaud, and Souvenir da Gand 

62 The Pcmsy — This popular flower, also called heartsease, has 
sprang from the native British Viola tricolor, which has probably 
been crossed with some of the allied species of this large and varied 
genus. The modem varieties of the pansy consist m the mam of 
three types t— the show varieties ; the fancy varieties, obtained a few 
years ago from Belgium, and now very much improved , and the 
bedding vaneties, which are fiee-hloommg sorts maiked rathei by 
effectiveness of colour in the mass than by quality m the individual 
flower The hitter are extremely useful m spang flower gardening 

The pansy flourishes m well emiehed garden soil, in. an open but 
cool situation, a loamy soil being preferable Cow dung is the 
best manure The established sorts ai e mci eased by cuttings, whilst 
seeds are sown to procure novelties, The cuttings, which should j 
consist by preference of the smaller growths from the centre of the 
plant, may be planted early in September, m sandy soil, under 
a hand light or in boxes under glass, and as soon as rooted should ' 
be removed to afresh bed of fine sandy soil. The seeds may be sown 
m August or September The bed may bo prepared early m Sep- 
tember, to be in readiness for planting, by being well manurad with , 
cow dung and trenched up to a depth of 2 feet The plants should * 
be planted m rows at about a foot apart In spring they should 
be mulched with half-rotten manure, and the shoots as they 1 
lengthen sliould be pegged down, into this enriched surface ; 
to induce the formation of new roots If the blooms show signs 
of exhaustion by the inconstancy of then colour or marking, all the , 
flowers should be picked off, ana this top-dressing and pegging down I 
process performed m a thorough manner, watering in dry weather, ; 
and keeping as eool as possible Successional beds may be put in ! 
about February, the young plants being struck later, and wmteied 1 
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m cold frames The fancy pansies require similar treatment, hut 
are generally of a moie vigoious constitution 

When giown m pots m a cold frame, about half a dozen shoots 
fi llin g out a 6-mchpot, pansies are veiy handsome decomtrv c objects 
The cuttings should he stuck early m August, and tho plants 
shifted into then blooming pots by the middle oL Octobei , a uch 
open loamy compost is neccssaiy to success, and they must he kept 
fi ee of aphides Both the potted plants and those gi own m the open 
beds are benefited by the use of liquid manure 

The bedding pansies possess a dwarf compact fico-bianched habit 
of growth, which lesults m the production ot a constant succession 
of floweis They aie a haidy race, floweimg fieely flora the early 
sprmg onwards These, with the vaneties of Viola lutea and Viola 
comuta, have latterly acquired gieat pi eminence fiom then utility 
m furnishing early floweis foi the spnng gaiden, and novelties aie 
being rapidly produced 

63 TKe Pentstemon —Many species of Pentstemon have been m- Pentste 
traduced to om gardens, and rank amongst the finest of all theliei- mon 
baceons perennials The pentstemon of tho fionst has, howevei, 
sprang fiomP Haitwcgu, a suffiuticose species, which has been more 
or less hybridized with P gentianoides, P Goto, and possibly some 
otlieis The plants aie not absolutely liauly, but endure English 
winters unhaimed in favoured situations They aie fieely multi- 
plied by cuttings, selected fiom the young side shoots, planted 
eaily m September, and kept m a close cold frame or under a 
hand light till rooted They should then bo potted singly m 
small pots, and wmteied m a cold frame, the pots being plunged m 
aslies or cocoa-nut refuse, m older to keep the soil fiom drying too 
rapidly, and to prevent the frost fi om injuring the young roots To 
obtain stiong plants, they should be shifted into 5 -inch pots caily 
m March, and kept glowing m well-ventilated frames until May 
They flower fieely m July and August and onwaids till cut down by 
fiosts Smallei plants may be had by leaving the cuttings m tho 
cutting pot during the wintei, and intioducing them to the propa- 
gating pit m Febiuaiy oi Maich, when their young shoots can bo 
taken off, struck, potted, and giown on in flames till about May 
Seedlings, if raised m heat m Eebruaiy or early m March, and 
packed out and forwaided under glass till May, will ilowei tlio 
same year, hut piobably not so early as those raised Irani cuttings 

Tlie following are good kinds, and varied m colour and character, but now 
ones appear every season, and sometimes show a marked advance outlie 
oldei sorts —Andrew Hunter, Apollon, Countess of Eglinton,Eon Yillugcois, 

Col Long, The Bride, Dr St Paul, John F Kmghoin, John M'Phcison, Lady 
Coutts Lmdsay, Mohere, Mrs A Stmiy, W P Laud, le Khedive, Black 
Knight, Stanstead Baval, Souvenir de St Paul, Georges Sand 

64 The Phlox , with its modem mipiovements, constitutes one of Phlox 
the finest of liaidy herbaceous plants There are two types— the 
pyiamidalis oi eaily-floweimg soits, which appeal to grow best m the 
northern districts, and the decussate, or late-flowonng soits, winch 

are taller and are those most flequently giown m English gaidens 

The eaily-floweung phloxes aie mci eased by division of the 
loot or by cuttings which may be obtained about the middle 
or end of Maich, and stnke readily undei a hand glass They 
should be grown m beds, and will make good blooming plants 
for the following year The older or blooming plants should be 
giown in beds of deep nch loamy soil, mulched with half-rotten 
dung as they come on towai ds flow ermg Tliey should have abund- 
ance of water m diy weather It is not advisable to allow moie 
than five stems to grow up to flowei The varieties of this section 
flower a month oi six weeks earliei than those of the decussata 
group, and are at the height of then bloom in July, 

A few good sorts are— Duchess of Atliole, Lady Kapier, Miss Bobeitson, Per- 
fection, Waverley, Stella, Alexandra, Iona, Marquis, James Mitchell, 1 'Elvina, 

James JSTeilson, Miss Hunter, Bayard, Purple Empoioi, Mauve Queen 

The late-flowering phloxes may be raised cither from cuttings or 
by division From cuttings m early spring vigorous young plants 
may be obtained which flower well the following season By divi- 
sion of the older plants into separate rooted portions, plants aie 
obtained which flower veil the same year The Litter require a 
deeply trenched soil, thoroughly manuied, and should be well 
watered in diy weathei , indeed, as they grow up to bloom, inaniue 
I watei may be given judiciously with advantage 

A good selection of these are— A F Barron, Lieivalli, Lothair, Box des 
Boses, Luciexi Tiaserand, Madame la Comtesse de Turenne, Madame Domage, 

. Menottii, Mons H Low, Coccinea, Mis Lamg, EGve d’Oi, Mano Saisson, 
Madame Thibaut, Madame Bcempier, Gloiie de He wily, J K Lord, La 
Candeur, Mons Molet, Chanzy, Queen of Whites 

65 The Pmh of the garden has resulted from the cultivation and Pink 
> improvement of Diantlms plumanus The pink is a groat favoui lie 

1 with florists, those varieties being preferrad which have tho margin 
! of _ the petals ontne, and which are well marked m the centre with 
bright crimson or dark purple Its grassy but glaucous foliage is 
much like that of the carnation, but the whole plant is smaller, and 
the greater portion of the colouring of the flowers forms a blotch 
near the base of the petal, instead of being laid on m stripes as m 
the carnation, oi confined to the outei edge as m tho picotee 

Pinks require a free loamy soil deeply trenched, and well enriched 
with cow dung. They are readily increased by pipings (fig 60, d), 
taken off during the floweimg penod, and planted m lighl soil 
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under a hand light, or m the open ground in a shady situation; 
they may be planted an inch apait m lows 2 or 3 inches asundei, and 
should he piessed dimly into the soil When looted, which will 
he about August, they should be planted 4 inches apait m a nuiseiy 
bed, whole they may remain till the latter pait of September or the 
eaily pait of October The chief attention required duung wmtei 
is to pi ess them down fiimly should they become lifted by fiosts, and 
m spring the giound should he fiequently stmed and kept fiee from 
weeds As the flowering stems glow up they should be supported 
by sticks, and when the buds appeal they should be assisted to buist 
legulaily by tying a soft ligatme lound them The pink is also 
raised fiom seeds, not only to obtain new vaneties, but to keep up 
a lace of vigoious growing sorts The seeds may be sown m Maicli 
oi Apul, m pots m a waim fiame, and the young plants may be 
pricked off into boxes and sheltered m a cold fiame They should 
be planted out m the eaily pait of the summei m nuiseiy beds, m 
which, if they have space, they may remain to flowei , oi the alternate 
ones may be transplanted to a blooming bed m Septembei oi the 
early pait of Octobei , m eithei ease they mil bloom the following 
summer These will glow m any good garden soil, but the uchei 
it is the bettei 

There is also a number of varieties which are useful foi foicmg 
duung the early spnng months These are piopagated fiom eaily 
pipings, and giown m nuisery beds, being taken up m October, 
and potted m a uch loamy compost, and wmteied m a cold pit till 
required for the foicmg house The vaneties named Anne Boleyn, 
Lady Blanch, Lord Lyons, Mrs Pettifei, and Cocemea aie good 
useful forcing sorts 

Of choice florists’ varieties the nwnbei is not lery large The following 
would foim a good selection — Tumei’s Boiard, Di Masters, Di Maclean, 
Shirley Hibbercl, Lord Kirkaldy, Godfrey, and Bertram, Maclean’s Annie, 
Beauty, John Ball, and New Cuteuon , Harris’s Excelsior and Vesta, 
Rutland’s Rev G Jeans, Bragg’s Nonpareil and Goliath; and Hooper’s 
Beauty of Bath 

Poly- 66 The Polyanthus is one of the oldest of the Rousts’ flowers, and 
anthus is no doubt an umbellate form of the pniniose, Primula vulgaris 
Foi some time it has been held in low repute, but is now coming 
into gieatei favoui, and novelties aie being slowly produced The 
fl ousts’ polyanthus has a golden maigm, and is known as the gold 
laced polyanthus, the properties bemg veiy distinctly laid down 
and ngidly adheied to The chief of these are— a clear unshaded 
blackish oi i eddish giound colour, an even maigm or lacing of 
yellow extending lound each segment and cutting thiough its 
centie dowm to the ground colour, and a yellow band surrounding 
the tube of exactly the same hue as the yellow of the lacing The 
plants aie quite haidy, and glow best in strong loamy sod, tolei- 
ably well enriched with dung and leaf-mould, they should be 
planted about October Plants for exhibition present a much 
better appearance if kept during wmter in a cold well-aned frame 
Of these, Cheshire Favourite, Earl of Lincoln, and Criterion, with 
black grounds, and Exile, Lancei, and Sunrise, with red grounds, 
are amongst the best 

For the flowei boideis what are called fancy polyanthuses are 
adopted These are best raised annually from seed, the young 
ci op each year blooming m succession The seed should be sown as 

soon as ripe, the young plants being allowed to stand through the 
wmter m the seed bed In April or May they are planted out m 
a bed of rich garden soil, and they will bloom abundantly the 
following spring A few of the bettei thrum-eyed soits should be 
allowed to ripen seed , the rest may be thrown away 
Poten- 67 The Potentilla , as a specialty, is a flower of modern times 
tilla The double-floweied vaneties are especially remarkable for their 
ornamental qualities A soil of a good loamy staple, enriched with 
l otten dung, will gi ow the potentilla to perfection They may be in- 
ci eased, though not very freely, by paitmg them into as many pieces 
as there are crowns, the side growths being those winch can usually 
be thus separated This may be done in autumn or spring, and the 
plants will genei ally bloom the follow mg season The plants like an 
open situation, and aie well suited foi filling a small or modeiate- 
sized bed, as the foliage is of a neat and pleasing character when the 
plants aie not in bloom 

The following are good named sorts •— Chromatella, Le Vesuve, Lotus Van 
Houtte, Meteor, Platon, Vulcan, Le Dante, Mars, Nigra, Cam&eon, 
E&ielon, Etna 

Primrose 68 The Double Pnmose is closely allied to the polyanthus 
There are some very handsome vaneties grown, as the ciimson, 
white, yellow, purple, blue, and others These all succeed undei 
the treatment given to the ehoieei kinds of polyanthus (par 66) 
Pyre- 69 The Pyrethrum is quite a modern garden flower, extremely 
tlnum. useful as blooming m the early summer months, and lemarkable tor 
its neat habit and the great variety of character and colour which it 
presents. The type forms aie the P roseum and P earneum of 
botanists, hai dy perennials, with finely cut leaves, and laige flower- 
heads, having m the one case a ray of deep rose-coloured and in the 
other of flesh-coloured ligulate florets stmoundmg the centre or 
disk They bloom during the months of May and June, as well as 
later on, and aie always most welcome ornaments for the flower 
bordeis, and useful for cutting for decorative purposes 
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The pyrethium grows best m soil of a loamy texture , this should 
he well manured and deeply trenched up before planting, and should 
be mulched m the spnng by a surface diessmg oi half-decayed 
maniue The plants may bo increased by division, the side shoots 
being taken oft early m autumn with a poition of roots attached. 

They may be placed either m separate beds or m the mixed flower 
bolder as may be requued In beds they can be supplemented as 
the season passes on by the intermixture of later-blooming subjects, 
such as gladioli Slugs arc often destmetive to the young shoots 
Seeds should be sown in spnng in a cold frame, and the young 
plants should be put out into beds when laige enough, and should 
flower the following May 

The following will make a useful selection of sorts ■— Aiiroia, Eonamy, 

Route de Neige, Brilliant, canmnatum plenum, Cliarles Baltet, dehiatum, 

Emile Lemoine, flonbundum plenum, (Jloue d’ltalie, Hermann Stengei, 
I\er>anum, La Vestale, Le Dante, Madame Bilhaid, Minerva, Ne plus ultia, 

Pi nice of Wales, Solfaterie, Titieus 

70 The Ranunculus (R asiatieus), a native of the Levant, is one of Ranun- 
the oldei Rousts’ flowers, which has sported into numberless varieties, cuius 
but was foimerly held m much greater esteem than it is at the pre- 
sent time Accoidmg to the canons of the Rousts, the flowers, to 

be pcrtect, should he of the form of two-thirds of a ball, the outline 
foinnng a peifcct circle, with the centre close, the petals smooth- 
edged, the colour dense, and the marking unitoini 
The ranunculus requites a strong and moist soil, with a fourth of 
rotten dung The soil should be fiom 18 inches to 2 feet deep, and at 
about 5 inches below the surface theie should he placed a stiatum 6 
oi 8 inches thick of two-year-old rotten cow clung, mixed with eaith, 
the earth above this stiatum, wheie the roots are to be placed, being 
perfectly free fiom flesh dung The tubers are planted in rows 5 
or 6 inches apait, and 3 or 4 inches separate m the row's, the turban 
sorts m Octobei, the moie choice vaiieties in February They 
should be so close that the foliage may cover the surface ot the bed. 

The autumn-planted roots must be shelteied from fiost by old tan 
or sifted coal ashes The plants when m flower should be covered 
with an awning , when the leaves wither, the roots aie to be taken 
up, dned, and stoied The ranunculus is readily propagated from 
seed obtained fiom semi-double soits, which aie often of themselves 
very beautiful flow T eis It is geneially sown m boxes in autumn oi 
spring The young plants thus raised flowei often m the second, 
and always m the third year 

The turban varieties, which are very showy foi the bordeis, are 
of a few positive colours, as scarlet, yellow, brown, cairame, and 
white The florists’ varieties have been bred from the Persian type, 
which is more delicate 

The following sorts may he taken as the foundation of a collection — 

Apollo, Eliza, Maiquis of Hertfoid, Helena, Interestoi, Sincerity, Gaiibalch, 
Enchanter, Flammms, Coronation, Stiephon, Melanchthon 

71 The Tulip (Tulipa Gesnenana) is a native of the East, whence Tulip 
it was introduced into Europe about the middle of the 16th cen- 
tury About the year 1635 its culture was very engrossing , and, 
indeed, the rage foi possessing rare sorts had become so great in 
Holland as to give rise to a strange species of gambling, known 

to the collector of liteiary and scientific anecdotes by the name of 
Tulipo-mania At piesent, though not to be met with in every 
garden, the finer tulips have yet some ardent cultivators, while cer- 
tain vaneties, as the early Duo Tail Thol and its allies, and the 
double tulips of the Tomnesol type, are much used for genei al 
garden decoration, and foi foicmg The latter, howevei, spring 
from other species of the genus 

The Rousts’ varieties of tulips, which have spuing from Tulipa 
Gesnenana, aie arranged in sepaiate classes named bizanes, 
byblcemens, and roses, according to their colour and marking 
Tulips aie readily raised from seeds, and the seedlings when they 
first flower are of one colour, — that is, they are self-coloured Judge d 
by the florists’ rules, they are either good oi bad m form, and pure 
oi stained (white oi yellow) at the base , the badly formed and 
stained flowers are thrown away, while the good and pure aie grown 
on, these being known as “bleeder” tulips The bieedei bulbs 
and then offsets may grow on for yeais producing only self-coloured 
flowers, hut after a tune, which is varied and indefinite, some of 
thepiogeny “bieak,” that is, produce flowers with the variegation 
which is so much prized The flower is then said to he “ rectified” ; 
it is a UzariG when it has a yellow ground marked with purple or 
led, a byblcemen when it has a white ground maikcd with violet 
oi purple, or when it has a white ground marked wnh rose 
colour One of the most important of the properties of a fine florists 1 
tulip is that the cup should form, when expanded, from half to a 
thud of a hollow ball, the divisions of the perianth being six in 
numbei, broad at the ends, and smooth at the edges, so that the 
divisions may scarcely show an indenture Another is that the 
ground coloui should be clear and distinct, whether white or yellow. 

The least stain at the base of the flower, technically called the 
“bottom,” would render a tulip compaiatively valueless. ’VYhat 
are called feathered flowers are those whieh bave an even dose 
featheimg, forming an unbroken edging of colour all round, flamed 
flowers being those which have a beam or hold mark down the centre, 
not leachmg to the bottom of the cup Some flowers are both 



260 


HORTICULTURE [ELOWERb. 


feathered and flamed, and mall cases the colour must he umfoimly 

distributed , , , _ __ - , 

Tulips are usually grown in beds, which should be made up, to 
the depth of about 2 feet, with a rich compost of about four parts 
loam to oue of leaf-mould and one of thoronghly decomposed man- 
ure, which should have been well mixed some time before Tequued 
foi use The bottom of the bed must be thoroughly diamed, and so 
arranged that the watei may not only soak down to the bottom, hut 
find egress theie New soil is not required 6 veiyyeai, but it should 
be deeply turned up and laid m 1 ldges, and evei y third year it should 
be renewed to about a foot m depth, and the new soil well mixed 
with the old The bed should be m an open but sheltered posi- 
tion, and should he got ready m September 01 eaily m October, 
the bulbs being planted m October or early m November, 6 inches 
apart, and 3 or 4 inches deep The bed should be 4 feet wide- 
sufficient to take seven rows of bulbs, a little liver sand bemg placed 
about each. An awning should be placed ovei the bed when the 1 
buds show colour, m order to lengthen the duration of the flowers, 
and removed when the flowers fade After the floweis have fallen, 
the seed-vessels are broken off close by the stem, to prevent the plant 
from exhausting itself m perfecting seed, and to direct its energies 
to the forming of the new bulb, and when the leaves and stalks turn 
brown the "bulbs aie taken up and laid out for a few days m a 
cool airy place, when they should be stored m draweis till planting 
time, bemg occasionally examined m case any of them decay 
Tulips are readily propagated by offsets, which are taken off from 
the parent bulbs, and nursed m separate beds till they be Ml 
grown New varieties are raised from seed, and aie from five to 
seven years old before they flower 
The following are a good selection of show tulips — 

Bizarres—Featheied Demosthenes, Su Joseph Paxton, Ganbaldi, Com- 
mander, Sulphur, George Hayward Manned Excelsioi, Dr Hardy, Surpass 
Polyphemus, Masteipiece, Ajax; William Lea 
Bybl&mens —Feathered William Bentley, Briar Tuck, David Jackson, 
Bessie, Mrs Cooper, Talisman Flamed Duchess of Sutherland, Hrnihus, 
Talisman, Bacchus, Adorns, Carbuncle 
Moses —Feathered Charmer, Industiy, Nanny Gibson, Lady Wilton, Mis 
Lea, Madame St Arnaud Flamed Annie Macgregor, Lady Sefton, Mrs 
Barlow, Sarah Keadlj, Adair, Tnomphe Royale 
Bor decorative purposes, as forcing and spring bedding, the following are 
some of the best sorts grown — 

Singles — Canary Bird, Couleur Cardinal, Couronne Pourpre, Due Van 
Thol, Duchesse de Parma, Keizerskroon, Proserpine, Roi Pdpm, Bride of 
Haarlem, Pottebakker, White Pottebakker, Thomas Moore, Veimillou 
BriUant, Yellow Pnnce 

Doubles —Couronne des Roses, Duke of York, Gloria Solis, Imperatoi 
Rubrorum, Manage de ma Lille, Overwnmar, Rex Rubrorum, Tournesol, 
Yellow Toumesol, La Candeur 


Hardy 72 Hardy Trees and Shrubs —Much of the beauty of the 
trees and pleasure garden depends upon thepiopei selection and disposition of 
shrubs, ornamental tiees and shrubs It is to be regretted that this depart- 
ment of the garden is often greatly neglected, and the many orna- 
mental subjects introduced during the last half centuiy are too 
frequently ovei looked by planters and garden artistes We can 
only affoid space here foi lists of some of the better and more useful 
and ornamental trees and shrubs, old and new, supplemented by a 
brief notice of the ihoclodendron and its congeners, and of the rose 
The following list, which is not exhaustive, furnishes material 
from which a selection may be made to suit various soils and situa- 
tions The shrubs marked * are climbeis 


Hardy Deciduous Trees 


Acer— Maple 

^sculus-Horse-Chestnut 
Ailanfcus— Tree of Heaven, 

Alnua— Alder 
Amygdalus— Almond 
Befeula— Birch 
(Sarpmus— Hornbeam, 

Carya— Hickory. 

Castanea—Chestnut 

Cafcalpa, 

Celt is— -Yet tie Tree 
Cerasus— Cherry 
Cercis— Judas Tree 
Cotoneaster 
Crataegus— Thorn. 

Diospyras. 

Eagus— Beech 
Braxinus— Ash, 

Ginkgo— Maidenhair Tree 
Gleditschia— Honey Locust 
Gymnocladus— Kentucky Coffee Tree 
Juglans— Walnut 
Edlreufena, 


Laburnum 
Larlx— Larch 
Liriodendrou— Tulip 
Magnolia 
Morus— Mulberry 
Negundo— Box-Elder 
; Ostrya— : Hop Hornbeam, 
j Paulowma 
! Planera. 

Platanus— Plane 
Popnlus— Poplar 
Pfcelea— Hop Tree 
Pyrtis— Pear, &c 
Quercus— Oak 
Rhus— Sumach 
Robmia— Locust Tree 
Salix— Willow 
Sophora 

Taxodium— •Deciduous Cypress 

Tilia— Lime 

Hums— Elm 

Virgilia 

Kanthoceras 


Hardy Evergreen Trees , 


Abies— Silver Kir 
Araucana— Chili Pme 
Arbutus— Strawberry Tree 
Biota— Arbor Vite 
Buxus— Box 
Cedrus— Cedar, 
CepMotam 

Cryptomeria— Japan Cedar 
Cupressus— Cypress 
Hex— Holly 
Juniperus— Jumper 
Laurus— Bay Laurel 


Xabocedrus, 

Magnolia 
Picea— Spruce Fir 
Pmus— Pine 
Quercus- Oak. 

Rotinospora 

Sciadopitys— Umbrella Pme 
Sequoia (Wellmgtoma) 
Taxus— Yew 
Thuiopsi« 

Thuya— Arbor Vitae 
Tsuga 


Handy Deciduous Shrubs 


Abeha 

Acer— Maple 
JEsculus— Horse-Chestnut 
Amelauclner 
Ampelopsis * 

Amygdalopsis 

Aralia 

Aristolochia * 

B ei hens— Berberry 
Biguonia Tiumpet Elowei 
Calophaca 

Calycanthus— Carolina Allspice 

Caragana 

Cerasus— Cheriy 

Chimonanthus 

Clematis * 

Colutea— Bladder Senua 

Corn us— Dogwood 

Cotoneaster 

Crataegus— Thorn 

Cydoma— Japan Quince 

Cytisus— Broom, &e 

Daphne 

Deut2ia 

Edwardsia 

Eleeagnus 

Euonymus— Spindle Tree 
Eorsythia * 

Eiemontia 

Genista 


Halesia— Snowdrop Tioe 
Hamamelis— " Wycli Hazel 
Hibiscus— Althaea frutex, &o 
Hippophae— Sea Buckthorn 
Hypericum— St John's Woit 
J asramum J asmine 

Kerna 

Laurus— Laurel 
Ligustium— Privet 
Lomcera *— Honeysuckle 
Lycium * 

Magnolia 

Menispermum *— Moonseed 
Penploca * 

Philadelphus— Mock Orange 
Rhus— Wig Tiee, Ac 
Riles— Flowering Ctuianfc 
Robima— Rose Acacia, Ac 
Rosa— Rose 
Rubus*— Bramble 
Spaitium— Spanish Bioom 
Spiraea 

Staphylsea— Bladder-Nut 
Symphoncarpus— Sno wbei ry 
Syrmga— Lilac 
Tamarix— Tamanak 
Viburnum— Guelders Rose, Ac 
Vitis— Vine 
Weigela 


Hardy Evergreen Shrubs 


Akebia * 

Arbutus 

Aucuba— Japan Laurel 
Azara 

Bambusa— Bamboo 
Berbendopsis * 

Beiberis— Berberry 
Buddleia 
Bupleurum 
Buxus— Box 
Ceanothus 

Cerasus— Cherry-Laurel, &c 

Cistus— Sun-Rose 

Cotoneaster 

Crataegus— Thom 

Daphne 

Desfontamea 

Erica— Heath 

Escallonia 

Euonymus 

Fabiana 

Fatsia (Aralia) 

Garrya 
Griselima 
Hedcra*— Ivy 


Hypericum— St John's Wort 
Ilex— Holly 
Jasmmum *— Jasmine 
Kadsura * 

Laidizabala * 

Laui us— Sweet Bay 

Ligustium— Privet 

Lonicei a *— Honeysuckle 

Magnolia 

Osmanthus 

Pemettya 

Phillyrea 

Photima 

Retmospoia * 

Rhamnus— Alaternus 

Rhododendion— Rose Bay 

Rosa *— Rose 

Ruscus 

Slammia 

Smilax * 

Stauntonm 4 
Hex— Furze 
Viburnum— Lnurustmus 
Vinca— Pen winkle 
Yucca— Adam’s Needle 


73 The Rhododendron —In places vheie the soil is suitable, the 
rhododendion, on account of its floweimg qualities, is fast taking 
the place of the lam el in the mixed shiubbory This plant, with 
its associates the azalea, kalima, andiomeda, and the like, leqimcs, 
geneially speaking, a peaty soil, and a cool, rathei moist situation , 
but, though a peaty soil is piefeiable, especially foi the choice kinds, 
it is not essential When, howevei, the soil is loamy, it must have 
incorporated with it a liberal portion of leaf-mould and decayed 
manure, cow dung bemg preferable, and, if at all heavy, some clean 
road grit The plants do not thrive in soil which contains cal- 
careous matter 

These subjects, m view of the source of most of the ougmals, aie 
commonly called American plants , and a separate plot (called the 
American garden) is often set apart foi them For such a plot the 
catawbiense type of rhododendion is piefeiable, being hardier, 
producing better foliage, and compnsing many of the finest flowei- 
mg sorts Such varieties as Sir Thomas Sebnght, Old Port, Mrs 
Heneage, Michael Watei er, H W Saigent, Alexandra, Duncci, 
Biayanum, Scipio, Eveiestianum, Mmme, Mis John Glutton, J 
Marshall Brooks, Szgismund Bucket , Mrs Milner, and fastuosum 
floie-pleno, may be counted on as staling sorts, which will 
always give satisfaction The vaneties of Azalea, though de- 
ciduous in habit, are desirable on account of then brilliant and 
effective colours, and with them may be associated such subjects as 
Andromeda, Cassandra, Leucothoe, Dabeocia, Daplme Cneorum, the 
hardy Heaths, Gaultheria, Kalima, Ledum, Pemettya, Rhodoia, 
Yaccmium, and Zenobia 

t 74 The Rose — The rose is so universal afavounte that some por- 
tion of the garden must necessauly be devoted to it, if the situation 
be at all favourable Roses will not, howevei , thrive in the vicinity of 
large towns, since they lequne a pure an, and do not endure a smoky 
atmosphere The best soil for them is a deep nch strong loam fiee 
from stagnant moisture Y ery light sandy or gravelly soils, or soils 
which are clayey and badly drained, are not suitable, and both must 
be greatly improved if lose-growmg on them is attempted Light 
soils would he improved by a dressing of stiong loam m conjunction 
with cow dung or nightsoil , the latter, provided it is property pre- 
pared and not too fresh, is indeed the very best manuie for roses in 
all but soils which are naturally very rich Heavy soils are improved 
by adding burned earth oi gritty refuse, with stable manuie and 
leaf-mould or cocoa-fibre lefuse , and damp soils must necessarily be 
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chained Roses regime a constant annual supply of manure, and, 
it this is given as a mulching m autumn, it selves to pioteettken 
1 note thi ough the winter They also 1 equire libeial supplies of water 
dui mg the growing season, and especially to he kept clear of 
aphides and other insect pests, which may be done by dusting them 
with snuff while moist, and w ashing it off with the syunge next day, 
01 by syringing with dilute tobacco water or some of the many in- 
secticides now provided to facilitate this rathei troublesome task 

Some gioweis prefei loses giown on their own roots, some on 
the Manetti, and others on the buer stock Theieisthis to be said 
m favour of their own roots that, if the tops aie killed down by 
accident 01 by severe weatbei , the roots will usually throw np new 
shoots true to then kind, which cannot be looked for if they are 
worked, though it is sometimes recommended to plant deep m ordei 
that the rose itself may learn to do without its fostei parent the 
stock Too often, kowevei, m the case of persons unfamiliar with 
loses, the choice lose dies, and the stock usuips its place 

An open situation, not shaded, hut shelteied from strong winds, is 
what the lose prefers Octohei and November are the best months 
f 01 planting the hai dy kinds The tender varieties ai e better laid m 
in a sheltered place, and the planting defened till Mai eh or Apnl 
111 legal d to pi unmg, roses vary considerably, some requiring close 
cutting and others only thinning out , some again may he safely 
pruned m autumn, and others are better left till spring Instruc- 
tions on this point as to the several groups of varieties will be 
funnel m most rose catalogues 

Where dwarf beds of roses aie required, a good plan is to peg 
down to within about 6 inches fiom the ground the strong one yeai 
old shoots fiom the root In due time blooming shoots bieak out 
fiom neaily every eye, and masses of flowers are seemed, while 
strong young shoots aie tin own up from the centre, the plant 
being on its own roots Before winter sets m the old shoots which 
have thus flowered and exhausted themselves are cut away, and 
thiee oi four or more of the strongest and best ripened young shoots 
are reserved f oi pegging down the following season, which should be 
done about Febiuaiy In the meantime, attei the pruning has been 
effected, plenty of good manure should have been dug m about the 
loots Thus treated, the plants never fail to pioduee plenty of 
strong wood foi pegging down each succeeding season 

Bedding 75 Bedding Plants —This teim is chiefly applied to those 

plants summer-floweimg plants, such as pelargoniums, petunias, dwarf 
lobelias, verbenas, &c , which are employed m masses for filling the 
beds of a geometrical paiterre Of late years, however, more atten- 
tion has been bestowed on arrangements of brilliant flowering plants 
with those of fine foliage, and the massing also of hardy early- 
bloommg plants in parterre fashion has been very greatly extended 
Bedding plants thrive best m maiden soil, and therefore the beds 
should be occasionally wholly or partly renovated with fiesh earth 
A light loam, liberally manured with thoroughly rotten dung fiom 
an old hotbed oi thoroughly decomposed cow dioppmgs and leaf- 
mould, forms the best bud of compost, but m the case of free- 
gi owing plants, like pelargoniums, over-richness must be avoided 

76 Spring Bedding — For this desei lption of bedding, hardy plants 
only must be used, but even then the choice is tolei ably extensive 
For example, theie are the Alyssums, of which A saxatile and 
A gemonense are m cultivation, Antennana tomentosa, Aiabis 
albida, Aubrietias, of which the he3t soits aie A Camphellise and 
A grandiflora , the double Beilis perenuisor Daisy , the Wallflowers, 
including Chenantlius Cheiri (the Common Wallflower), C alpma, 
and 0 Maishalln , Hepaticas, the prmcipal of which are the vaueties 
of H tnloba, and the blue H angulosa, Ibens or Candytuft, Litho- 
spermum fruticosum , Myosotis or Forget-me-not, including M 
alpestns, M dissitiflora, M azonca, and M sylvestris, Phloxes, like 
P subulata, with its vaueties setacea, Nelsoni, nivalis , the single- 
flowered varieties of the Primrose, Pnmula vulgaris , Pyrethrum Par- 
thenium aureum, called Golden Feather , Sempemvum calcareum , 
the pink-flowered. Silene pendula , self-coloured varieties of the 
Pansy, Y tricolor, and of V lutea and Y cornuta, as well as some 
l ecent hybi ids Besides these thei e ai e the various sprmg-flowei mg 
bulbs, such as the varieties of Hyacmthus, Tuhpa, Narcissus, Frital- 
lana, Muscan or Giape Hyacinth, Crocus, Seilla, and Galanthus or 
Snowdiop 

77 Summer Bedding —There is gi eat variety am ongst the plants 
which are used for bedding out in the garden during the sumrnei 
months, but we can note only some of the most important of them 
Amongst them aie the Ageiatums, the old tall-growing sorts of 
which have been superseded by dwarf er varieties, as Imperial Dwarf 
and Swanley Blue , Alternantheras, the principal of which are A 
amoena, amoena speetabilis, magnifica, paionychioides major auiea, 
and amabilis , Alyssum mantimum vanegatum , some of the named 
vaueties of Antirrhinum niajus, especially the dwarf varieties , 
Arundo Donax vanegata , Begonias , Calceolarias , Gannas , Cen- 
taurearagusma , Clematises, of which the hybrids of the J ackmanm 
type are best , Dahlia vauabilis, and the single-flowered forms of 
D coccmea , Echeverias, of which E secunda and E metallica 
are ranch employed ; Gazamas, Heliotropiumpemvianum, Iiesine, 
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tlie Lantanas, Lobelias, Mesembiyanthemum cordifolium vanega- 
tum, Pelargoniums, of which the various classes of zonal or bedding 
vaueties aie unappioachable for effect and general utility, Petunias , 
Phloxes, Polemonmm coeruleum vanegatum, Pyiethium Partlie- 
nium auieum, especially useful as an edging to define the outline 
of beds upon grass ; Tiopseolums, especially some of the varieties 
of T Lobbianum , and Verbenas, the offspring of Tweedieana, 
chamredri folia, and otheis Few bulbs come into the summer 
flowei gaidens, but amongst those which should always be well re- 
presented aie the Gladiolus, the Lilium, and the Tigridia 
7 8 Subti optical Bedding —A fe wyears ago the late Mr J ohn Gibson, 
then superintendent of Battersea Park, introduced the style of plant- 
ing known as subtropical gardening, fiom the use that is made oi 
subtropical plants In the climate of London and the south and 
west of England tins new feature proved very successful, but less so 
m tlie north of England and in Scotland, except in very favoured 
localities These subtropical materials may be used either in masses 
of one kind, or in groups ai ranged for contrast, or as the centres 
of gioups of less imposing or of dwaifer-flowenng subjects , or they 
may be planted as single specimens m appropriate open spaces, m 
recesses, or as distant striking objects terminating a vista Some 
of the finest of these plants of bold and striking habit are found m 
the Aralia orFatsia, the Wigandia, the Montagnaea, the Uhdea, and 
the Feidmanda, Aralia japonica and papyrifeia are veiy fine, and 
so are Wigandia caracasana and Yigien, Montagmea heracleifolia 
{also known as Polymnia grandis), Uhdea bipmnatifida, and Ferdi- 
nanda emmens Many palms, some tiee ferns, and the noble 
Musas, especially Musa Ensete, do fairly well ra sheltered situations 
The Gannas affoid great variety of size, form, and colour The dif- 
feient forms of Riemus, which are of the holder type of subjects, 
tlie more elegant Aiundo Donax and its variegated variety, and the 
veiy graceful Arundo conspicua may also be named Artmdmaria 
falcata and other Bamboos, if giown in large pots or tubs and 
plunged in shady sheltered places during summer, give a striking 
tropical effect, and in warn situations some of these may he intro- 
duced as peimanent plants Of lesser subjects Gentauiea ragusma 
and gymnocaipa, Eiytbnnas, Funkias, Gunnera seabra, and some 
of the Solanums, as S marginatum and robustum, aie all useful 
and effective , and many others might be added 

7 9 Carpet Bedding or Mosaicultu re consists m covering the sm face 
of abed, or a series of beds framing a design, with close low-growing 
plants, m which ceitain figures are brought out by means ot plants 
of a different habit or having diffeient coloured leaves Sometimes, 
in addition to the carpet ra ground colour, individual plants of 
larger size and handsome appearance are dotted symmetrically over 
the beds, an arrangement which is veiy telling Some of the best 
plants for carpeting the suiface of the beds are— Antennana tomen- 
tosa, white, Sedum coisicum and glaucum, giey, and Sedum 
Lydium, Mentha Pulegium gibraltancum, and Hermana glabra, 
gieen The Alternantheras, Amaranthuses, Iresmes, and Coleuses 
furnish high and warm colouis, while Pyrethrum Parthenmm 
auieum yields gieemsh yellow, Mesembiyanthemum cordifolium 
vanegatum, creamy yellow, Centaureas and others, white, and the 
succulent Echeverias and Sempemvums, glaucous rosettes, which 
last add much to the general effect 

80 Greenhouse Plants —These are plants l equmng the shelter Green - 
of a glass house, provided with a moderate degree of heat, of which house 
35° Fahr may be taken as the minimum The house should be plants, 
opened foi ventilation in all mild weather in winter, and daily 
thioughout the rest of the year. 

The following is a select list of miscellaneous decorative plants 
in addition to special subjects which will be noticed separately : — 

Abutilon Boule de Neige has pure white drooping hell shaped flowers 
Acacias aie remarkably profuse-floweriDg plants with yellow flowers. A 
armata and A Drummondn are flowering hushes , A lophantha has ample 
fern-like leases, A Riceana has pale yellow flowers in early spring, and is 
well suited for training up l afters or pillars 
Adenandra fragrans produces highly fragrant pmk star-shaped flowers in 
May and June 

Agapanthus is very ornamental and easily grown, A umbellatus liaving a 
large umbel of pale blue floweis, and A umbellatus albiflorus white flowers 
Aphelens embraces various species of close-growing plants, half procum- 
bent m habit, producing handsome purplish-cnmson and rosy-pink everlast- 
ing flowers freely on the points of the shoots in May and June 
Ai alias have large palmate leaves 

Araucaria excelsa has regularly spreading branches resembling gigantic 
ostrich feathers 

Begonias The new tuberous rooted hjbrids are very showy, and continue 
to flower all through the summer and autumn. 

Boromas are a fine group of hard-wooded shrubs, having chiefly pink 
flowers, which bloom profusely fiom the mature wood , the best examples of 
the family are B pinnata, Drummondn, and serrulata 
Chorozemas are quick-growing slender-habited plants, with highly-coloured 
red and'yellow pea shaped flowers, produced m racemes from, the axils of tlie 
leaves , C varram, coraatum, and spectabile are fine and distinct 
Cordylines are stately plants, of which the principal are C indivisa, with 
a noble ciown of glaucous leaves marked by orange ribs, and C australis 
with narrower leaves . . 

Cytisus racemosus is one of the best subjects for eaily spring blooming, of 
dense bushy habit, and bearing yellow flowers , C Everestianus has flowers 
of a deep orange 

Daphne indica is unsurpassed for its perfume 
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Agave 


Aloe 


Azalea, 


The Dasriirions Have stout woody stems and Luge heads of narrow leaves 
Epacris is a \untei floweung genuSj easily grouu and fiee-bloraamg, the 
principal sorts being E hyacmtlniluia eanilitaima, hyauntluilora eai- 
inmata, nuiuata, and the prne white onosmaiflora floie pleuo nivalis 
GrevUIeas are shrubs of slemlei habit, some having handsome flowers, while 
G robusta and others almost rival the ferns in the elegance of their leaves 
Hydrangea Hoi tensia produces immense heads of bloom of a delicate pink, 
which continue long m itawei, and maybe changed to blue by the admixtuie 
of iron filings with the soil , 

Imantophyllum miuiatum is a giaud plant, the umbels of pale flame-red 
floweis being produced at various seasons _ , , 

Kalosautlies consists of splendid flowering plants, which, liowovei, rarely 
bloom nefl two years in succession 

lachenaha pendula, luteola, and tricolor aie exceedingly pretty dwarf 
bulbs, useful about April and May . , T 

lapagena rosea is one of the very finest gieeiiliouse climbers m existence, 
and bears waxy bell-shaped led floweis, mottled withwlute, L rosea alha 
is still more beautiful, a clear waxy white 
Iihutn auratum, speciosum, and Kramen axe fine, L auratuni being one of 
the noblest floweung plants in existence 
Mandevilla suaveolens, a stiong-growmg climber, bears beautiful, flagrant, 
trumpet-shaped white blossoms in August and September 
The Keuums are tall stiong-giowmg subjects, with flowers of gieut beauty, 
produced m cymes fiom the points of the mature shoots 
The Passifloiaa produce their showy smgularly-foimed floweis most pio- 
fusely, and are very suitable for decoiatmg the ioof of a conseivatory 
Pimeleas are free growing, compact-habited plants, producing flou er-heads 
from the points of the shoots, P. spectabilis loseahas flow ei -heads, white 
flushed with rose, almost as largo as those of a guelder -rose , P Hendersom 
has deep pink, P, hlspida white, and P elegaus straw-colmued flowers 
Pleroma elegans is a free-flowering melasfcomaceous shrub, piocluung m 
succession its lovely saucer-shaped floweis of the most intense puiple hue, 
from June to Septembei 

Plumbago capensis is another abundant bloomer, and one of the very best 
of greenhouse climbers, with laige bunches of delicate grey-blue flowers 
The Rhododendron furnishes a large contingent, of which the most suitable 
are Countess of Haddington, Dalhouskc, Edgwoithn, Gibsom, Thompson!, 
javameum, with jasmmiflorum and its beautiful vaneties, Princess Royal, 
Princess Alexandra, Prmcess of Wales, and Duchess of Edinburgh 
Statices include some very highly ornamental plants, especially S bias- 
sicaifolia, profusa, and imbrieata 

Tacsomas ate magnificent climbers, indeed, T Yan Yolxenm is one of the 
very finest of the climbing plants which flowei m autumn 
Trachelospermum jasminoides, better known as Rhynehospermuni, veiy 
fragrant, and moderately vigorous, is suitable for a pillar, and produces 
white flowers in May and June 

Tropaeolums are charming pot climbers, of which may be mentioned T 
azureum, brachyceras, speciosum, tncolomm, and Jarrattn 
Y allot a is a very choice evergreen bulb, Y purpuiea producing highly- 
colouied scarlet flowers, in umbels, m August and Septembei 


81. Agave -Bold-habited succulent plants, some of the laiger of 
which are well adapted for conservatory decoration and prominent 
situations on terraces, &c The American Aloe, Agave amencana, 
with its varieties vanegata and mediopieta, all require to be kept 
moderately diy and safe from frost during the winter, and grow 
well m stiong loam, sand, and i often manure Among others of 
the huger varieties are A potatorum and nnradorensis, and of the 
smaller ones, A fikfera, applanata, Yeischaffeltu, and schidigera. 
Still smaller dense-growing sorts are A. Richardii, homda, Yictorioe 
Eeginge, and Besserenana, 

82. A toe — Succulent plants, extremely variable in character They 
all thrive best in a sandy loam, well chained, and not over watered 
The old Partridge-breast Aloe, A, vanegata, is well adapted for a 
window , A ferox, supralams, and arborescens are tall plants ; A 
saponana, niitnefornus, albocmeta, and Imeataaie smaller , A seira, 
vanegata, humilis, and seirulata are dwarf. The Fan Aloe, A 
plicatilis, produces its flowers in winter A group of dwarf showy- 
flowered aloes, often separated under the name of Gasteria, flower 
In early spring. The following are of a spiral habit of growth — 
G spiralis, obliqua, undata, and carmata ; while, of those of dis- 
tichous growth, G. mgneans, lmgua, verrucosa, and intermedia may 
be recommended. Besides these there are the Apicras and the 
Haworthias, all formerly known as aloes, which are very dwarf, 

S3. Azalea,— The beautiful varieties now in cultivation have been 
bred from a few originals, natives of the hilly regions of India and 
China. They areperh&ps unequalled asmdoor decorative plants The 
Chinese species, A. vittata, will commence to open its blooms in 
September, and other sorts keep up a succession for several months, 
for some of the varieties may be forced into bloom during the 
winter, and others flower through the spring up to May and dune 
They are usually increased by grafting the half-ripened shoots on 
the stronger-growing buds, the shoots of the stock and the grafts 
being in a similarly half-npened condition, and the plants being 
placed in a moist heat of 65°. Large plants of inferior kinds, if 
healthy, may be grafted all over with the choicer sorts, so as to 
obtain a large ^specimen m a short time. They require a rich and 
fibrous peat soil, with a mixture of sand to prevent it getting water- 
logffid. The ^ best time to pot azaleas is three ot four weeks after 
the blooming is over The soil should be made quite solid to preyen t 
:fs retaining too much mtta To produce handsome plants, they 
must while young he stopped as r&pured, Specimen! that have 
got leggy may he cut back just before growth commences. The 
lowest temperature for them during the winter is about 35°, and 
during their season of growth from 65* to ffi° at night, and 75° by 
t ^ ,tmos P^ erB being at the same tune well charged With mois- 
tine They are liable to the attacks of Gulps and red spider, which 
do great mischief if not promptly destroyed. 

84. (Jakeo lana* — Originally introduced under various specific 


forms from Chili and Peru, the calceolaria of the present day lms Calceo- 
been developed into a highly decoiative plant, m which the hoi - ] <im 
baceous habit has piepondeiated The plants aie now veiy gene- 
rally laised annually liorn seed, which is sown about the end of 
July in a mixture of loam, leat-mould, and sand, and, being vciy 
small, must only be slightly covered When the plants aie laige 
enough to handle they aie pricked out an inch ox two apait into 
3-mch or 5-rnch pots,' when a little more advanced they are potted 
singly They should he wmteied m a gieenhouse vitli a night 
temperature of about 40°, occupying a shell near the light By the 
end of February they should be moved into 8-inch oi 10-mch pots, 
using a compost of thiee paits good tuify loam, one pait leal- 
mould, and one part thoroughly lotten manure, with a fan addition 
of sand They need plenty of light and air, but must not be sub- 
jected to diaughts when the pots get well filled with loots, they 
must be libcially supplied with inanuie water In the early stages 
ol giowth the plants aie subject to the attacks of the gieen fly, lot 
which they must be fumigated Named vaiieties aie not now 
giown, as a good stiam of seed will yield satisfactoiy flowers 

The shrubby caleeolauas used for bedding aie mei eased horn cut- 
tings, planted m autumn m cold frames, w here they can be wintered, 
by the use of mats and a good layer of Iittei placed ovei the glass 
and round the sides as a protection from frost 

85 Qcmclha —This favourite plant, a native of Japan, is desciv- Camellia 
edlypopulai, on account of its glossy foliage ancbnagmlieent floweis 
It is usually propagated by cuttings, to furnish stocks on which thu 
choicei kinds are giafted It wall succeed either m pent oi loam or 
a mixtuie of both, but in. any ease an addition of turfy fibic and 
of sand is also necessary The plants should have abundance ol 
water, especially m the gi owing season, and should ho potted as 
they complete their giowth and aie about to set then floweis, they 
do not, howevoi, icqune repotting so often as most plants lfrie 
heat need only be employed when the object is to obtain floweis 
m the autumn and wintei months To pioduce them at this 
season it becomes necessaiy to start the plants into giowth coi- 
respondmgly eaily When grown m cold houses, they do not 
generally flower until about February or March, at which stage the 
plants enjoy a temperature of 45° or 50° "When fire heat is applied 
to assist the opening of the flowers, it should not much exceed 55°, 
and whilst the plants are subjected to this heat the atmosphere 
must on no account be allowed to become diy, oi the buds will 
piobably drop When making then growth they need an abundant 
supply of water at the roots, as well as copious syimgiugs twice a 
day, but as terminal buds become visible they should be kept drier 
Liquid manure is of gieat assistance to plants that have iloweml 
very heavily, while they are making then growth, and the addition 
of a little soot imparts a dark-green colour to tile leaves II giown 
m an open-ioofed light house, shade will be requued during very 
bnght weather whilst the young shoots are being developed, but if 
grown in a lean-tohouse facing the north, shade wall not be required 
It is sometimes necessary to move the plants out of the house altei 
they have set their flowers, to keep them fiom coming on too 
rapidly In tins case they should have placed over them a light 
framework and movable Screen 

The scale is the most tioublcsome insect which attacks the 
camellia To lomove the white scale, the plants should he washed 
with a sponge and solution of soft soap as soon as their giowth is 
completed, and again before the biulb begin to swell The brown 
scale maybe got nd of by repeated washings with one of the many 
insecticides, such as Fowler’s, but it should be applied at a tempuia- 
ture of 9Q C . See Camellia, vol iv p 737. 

Some of the best varieties are— Alba plena (old double wluts), Bealii, 
Eonomiana, candidissima, Chandler's Elegans, Contessa Lavima Mugm 
Countess of Ellesmere, DoncMaan, exmna, flufimata, Hcnn Eavro, 
imbrieata, imbrieata alba, Jubilee, Madame Arabioise Yeiachafiolf, 
Mathotiana, Matliotiana alba, Pun cess Mary, reticulata flora plena, Saeeoi 
nova, and Yaltavaieclo 

86, Cinerarias can be raised freely from seeds, and though them Cmoi- 
are named varieties in existence, a good strain of seed will yield aria 
floweis almost as fine. They must be kept, especially while young, 
free from aphides, to which they are more than ordinarily subject 
For spring flowering the seeds maybe sown m April or May in well- 
diamed pots or pans, m soil of three parts loam to two parts leaf- 
mould, with one-sixth sand , coyer the seed thinly with fine soil, 
and press the surface firm When the seedlings are laige enough to 
handle, prick them out m pans or pots of similar soil, and when 
more advanced pot them singly in 4-mch pots, using soil a trifle 
less sandy They should be grown m shallow frames facing the 
north, and, if so situated that the sun shines upon the plants in the 
middle of the day, they must be slightly shaded , give plenty of air, 
and never allow them to get dry ‘when well established with roots, 
shift them into 6-mch pots, which should be liberally supplied with 
manure water as they get filled With roots In winter they should 
he removed to a pit oi house, where a little heat can ho supplied 
whenever there is a risk of their getting frozen They should stand 
on a moist bottom, but must not be subjected to cold draughts 
■When the flowering stems appeal, give manure water at every alter- 
I nate watering. Seeds sown in March, and grown on in this way, 
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will "be in bloom by Christmas if kept m a temperature of fioin 40° 
to 45° at night, with a little moie warmth m the day , and those 
sown m Apnl and May will succeed them duiing the eaily spung 
months, the latter set of plants being subjected to a tempeiatiue 
ut 38° ox 40° duiing the mglit 

Cohea 87 Coma —This genus of Australian plants is extremely useful 
for wintci flowering The best of them is C caidmalis, which 
affoids a succession of tube-shaped enmson flowers dunng the 
whole of the wmtei They aie increased by cuttings, and grown m 
lough peaty soil, with a slight addition oi loam and sand After 
the plants have done fioweimg, they should all get a little aitificial 
waimth, plenty of moistme, and a slight shade, while they aie 
making their giowth, during which penod the tips of the young 
shoots should be nipped out when 6 or 8 niches long When the 
growth is complete, a half-shady place outdoors duirng August and 
September will be suitable, with protection fiom paichmg winds 
and hot sunshine 

C> da 88 Cyclamen —Of late years this flower has been so much mi- 

meu proved that no plant of modeiate size can be made to contribute 

more floial display m wmtei It is laised from seeds m vanons 
shades of colour, fiom the piuest white to a deep purple The 
seeds should be sown in October or Hovembei, m well-diamed seed- 
pans, m an equal mixture of ime loam and leaf-mould with an addi- 
tion of sand, the seeds slightly covered, and the pans placed neai 
the light in a tempeiature of 50 J When the seedlings appear, 
they must he pricked out into 5-mch pots, six or eight m each, and 
wintered m a similar tempeiatiue and situation In spring they 
must be potted singly m 3 -inch pots, and thinly shaded duiing 
bnght weather When they have tilled then pots with loots they 
should be repotted, using similar soil, into 4-mch pots, m which 
they are to flowei In pottmg, the corms or tuberous roots should 
not be moia than half coveied with the soil A low house oi pit is 

the best place m which to grow them, shading them if requisite, 
giving plenty of air, watering regularly, and syringing overhead 
in the afternoon to keep down tlmps and red spider The tem- 
perature should range from 45° to 50°, with plenty of air They 
should flowei m Febiuaiy and March Aftei blooming they should 
be placed m a pit wheie they can be shaded as required, and as 
they show signs ot going to rest they should receive less water, hut 
should not be allowed to get quite dry In autumn they may be 
shitted into pots a size larger, and they will come into flower eailici 
than in the first year It is not advisable to keep them after the 
thud season Some growers recommend after flowering to turn the 
plants oat of then pots into a bed of prepared peat oi leaf-soil m some 
half-shady spot, whoie they can be spimkled overhead eveiy after- 
noon dm mg dry sunny woafchei, so as to encourage plenty of healthy 
foliage In this case they should he lifted early m the autumn. 

Erica 89 Ernct —The species of heaths cultivated in English green- 
houses are mostly South African, oi have sprung from South African 
originals They aie of dense twiggy growth, with needle-shaped 
leaves, and beautiful wax-like flowei s, which in some or other of the 
kinds are pioduced almost throughout the yeai Dunng the winter 
and early months E caffra, gracilis, vernalis, hiemalis, melanthera, 
peisoluta, rubens, Willmoiei, Smdiyana, and others produce their 
blossoms , latei on bloom E flornla, affmis, Cavendishiana, exquisita, 
ventriGosa and its many varieties, and the charming anstata , next 
come E Savileana, Irbyana, Anstimana, Jacksoni, retorta major, 
and others, which last on till September, a few continuing till the end 
of the year Heaths are propagated undei bell-glasses by cuttings, 
which should be taken as soon m the spimg as the -wood is suffi- 
ciently firm, and planted m silver sand, the lower leaves having been 
lemoved , they should be kept m a tempeiatiue of 60®, and the 
glasses must be wiped occasionally to prevent the plants from damp- 
ing off When rooted they should he gi adually inured to th e air by 
the occasional removal of the glasses In the spring following they 
should be potted singly into thumb pots, and kept close and moist 
until they take to the new soil Heaths require peat soil, which for 
hard- wooded slow-gi owing kinds should be of a close hard textute, 
while for soft-wooded slow -growing sorts a mixture of two-thuds of 
haul peat with oue of a softer nature, and for the soft-wooded quick- 
growing varieties equal quantities of haid and soft peat should be 
used, with silvei sand according to the composition of the peat The 
pots must always be well drained, and the plants must never be 
allowed to become pot-bound The best season for pottmg is m 
Maich and April, or m September when the summer heats are over 
The new soil must be made as him as the old ball, so as to retain the 
water A low span-roofed house, admitting abundance of light, is 
most suitable for these plants , and they require air m abundance, 
especially dm mg the season of active giowth They have so great 
a dislike to fire heat that any degree of cold short of actual fiost is 
piefeiable to it When they have grown into specimen plants they 
should be set out of doors, from the latter pait of July till the be- 
ginning of September, m older to enable them to resist the attacks 
of mildew Water should never he given befoie the soil has got 
sufficiently dry to need it, nor should the plants be syringed over- 
head summer or winter Especially is this the case with the hard- 
wooded kinds See Heath, vol. xi p 589, 
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Some of the best of thetailiti flowering Iieaths aie— E aftinia, anstata, Tu- 
giana, C uidoikam, uemlnhuna, Divomaiu, ltamta, lntiiuli*, Limlltjum, 

Massom major, nmtalohs, piopemlens, S nidi > aim, toitilitloia, \cntueixa. 
and its varieties, Intorii, and Willmoiei r liie 3,*ter ones aie VLlliejuc 
sen ted by E Austimana, ampullatta and its \anetics, Vitumana Turn 
huUu, fuitigmea supeiln, gemunfera cltvns, ILututlli, Iibjana, ja^mini- 
lloia alba, MainoUviana, obhati, Paimeiitiemna in B ea, Paxtiun, hawk m i 
linjoi, hpeiueinum, hliaimom, tnuilui and its ^aiietieo, and ustiti and its 
\auetics 

90 Fuchsia — Tin* well-known dtcoiatm, soit-w coded plant Eachsn 
comes from the tempaate parts of South Amenea, but has been 
improved by selection and hy bndization Fuchsia* strike leadily 

from cuttings, the mo&t usual method being to place old plants m 
waimth about Tebiuaiy, and soon as they have pushed shoots a 
couple of inches oi so m length, to take them off and put them in 
small pots, m a tcmpeiatuie of GO 0 , they will loot m two oi three 
weeks, when they should he moved singly into 3-m eh pots, and tiny 
must be again shifted into 8-mdi oi 9-incli pot* as soon as those 
they already occupy aie modeiately filled with loots The leading 
shoot, as well as the side bianchc*, should be topped two oi three 
times dm mg the spang, and a single stick placed to the mam stem 
so as to keep it upnght They should he synngrd m the aftei* 
noons, to piomote giowtli and to keep down aphides* and red spider 
By the end oi June or July such plants will be disposed to flowei 
A good compost foi fuchsias consists oi foui parts good fibious loam to 
two paits well-rotted inanuie and leaf-mould, with a lair sprinkling 
of sand Whenlaigcr plants aie leqiuied the cuttings should be 
stiuck about the end of July oi beginning of August, and kept 
gently glow mg tlnough the autumn and winter m G-miffi pots on a 
shelf neai the glass, with a mght tempeiature of 50° At the end 
of Eehmaiy they should be shifted into 10-inch or 12-mch pots, and 
by the end of Apnl they will be m a condition to move to 16-mcli 
oi IS-mch pots, and the tempeiatiue sliould be laised to 5o a The 
shape of the plants should be legulated by timely pinching of the 
shoots, the pyramidal and standard form* being the most elegant 
The old plants may be kept duiing winter m any dryish place 
liee from fiost , prune them back m spimg, and repot in tnsh 
soil The varieties aie constantly changing tlnough the mtiodm - 
tion of novelties See Fichsia, vol i\ p 806 

91 Schot) opium —The Peuu lan Helioti upe, Hehotropium pel u- Helio- 
vianum, is a great favourite with cultivatoi s s on account of the ti opium, 
delicious fnigance of its blossoms, which has obtained for it the 
populai name of “clieriy pie ” The plants aie easily mci eased by 
cuttings, which aie stiuck m July and August, oi from young shoots 
obtained m heat m eaily spring; when looted they should be 
potted singly into small pots, using as a compost fibry loam, sandy 

peat, and well-decomposed stable manure from an old hotbed The 
plants soon require to be shifted into a pot a size larger To secuie 
eaily-iloweung plants, cuttings, should be struck m August, potted 
off before wmtei setsm, and kept m a waim greenhouse In the 
spimg largei pots should be gi\ en, and the plant* shoitened back 
to make them bushy They require fiequent shiftmgs during the 
summer, to induce them to bloom freely Theie aie many varieties 
differing ni habit and m the colour of then flowers 

The heliotrope makes an elegant standard The plants must in 
this case he allowed to send up a cental shoot, and all the side 
growths must be punched off until the necessary height is reached, 
when the shoot must he stopped and lateral growths will he pro- 
duced to foirn the head Duiing w mtei they should be kept some- 
what diy, and m spnng the ball should be reduced and the plants 
lepotted, the shoots being slightly pruned, so as to maintain a 
symmetrical head "When they are planted out against the walls 
and pillars of the gieenhouse or conservatory an abundance of highly- 
peifumed blossoms will be supplied all the year lound. See Helio- 
moTE, vol. xi p 633 

92. Mescmh yanthcimm —These are mtei estmg Gape plants, some Mesem- 
of them of a veiy showy character, and others remarkable as cunosi- bryan- 
ties They belong to the class of succulents, and w ith the exception themmn 
of the curious sorts, all grow and stake fieely in a mixtuie oi loam 
and leaf-mould with a dash of sand The flowering kinds should 
he kept only two oi three years Cuttings should he put m about 
May, and well exposed They w ill stand a few degrees of frost, but 
should be kept from growing in winter 

The best flowering sorts, most of winch are adapted for window boxes, 
are— M barbatum, hlandu.ni, candens, eonspicuum, cun ifloiuni, faleatuin, 
formosum, glaucum, polyantkum, reflexion, retroflexiim, roseum, and speefa- 
bile These can be used for sunny summer beds \eij well, as those that 
require it can be pegged down Of the among varieties, some of the 
choicest aie M agmnum, albmum, eannmm, febnum, nrammm, tigrmum, 
vulpinum, dolabnforme, densum, fissum, lmgtneforme, nunununi, obconel- 
lnm, and octophyllum These are all dwarf glowers, and require more sand 
and some brick iubbi3h m the soil , they should also have less water. 

93 Pelargonium —The various races of pelargoniums have sprung Pelar- 
fiom the intermixture of some of tlie species obtained from the Cape gomum 
The older show-flowered varieties have been gradually acquired 
through a long series of years The fancy varieties, as well as the 
French spotted varieties aud the maiket type, have been evolved 
from them The zonal race, on the other hand, has been perfected 
within the last quarter of a century In all the sections the 
varieties are of a highly ornamental character, but for general cult 1 - 
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•ration the market type is preferable for indoor purposes, while the 
zonals aTe effective either m the greenhouse or flower gulden 
Some of the Cape species are still in cultivation —the leaves of 
many of them hems beautifully subdivided, almost fern-like m 
character, and some of them deliciously scented A few of these 
are well adapted for bedding out 

Some of the most striking of this set are-T Bland foidiaimm, echina- 
tum. graYeolens, melanantlium, and Schottn , while the following have 
finely-scented leaves -P capitatum, eitnodorum, ciispum, and odora- 
tissimum To these may he added, fiom amongst the earlier hybrids, those 
named Lady Plymouth, Earn Helen, ignescens, Moore s Victoiy, Pietty 
Polly, quercifolmm and its varieties, Shi nb land Pet, and the various spoils 
from Wane 


The best soil foi pelargoniums is a mellow fibrous loam with good 
stable manure m about the propoition of one-fifth , when used it 
should not be sifted, hut pulled to pieces hy the hand, and as much 
sand should be added as will allow the water to pass fieely tlnough 
it The large-flowered and fancy hinds cannot bear so much watei 
as most soft-wooded plants, and the latter should, have a lather 
lighter soil 

All the pelargoniums aie readily mcieased hy cuttings made nom 
the shoots when the plants aie headed down aftei flowering, or in 
the spring, when they will root ft eely m a temp eratui e of 50° They 
must not be kept too close, and must be very moderately watei ed 
When rooted they may be moved into well-diamed 3-mch pots, and 
should have the points pinched out in order to induce them to 
push out several shoots near the base These shoots are, when long 
enough, to be trained m a horizontal direction , and when they have 
made three joints they should have the points again pinched out 
These eaily-struck plants will he ready for shifting into 6-mch pots 
hy the autumn, and should still he trained outwaids. The show 
varieties after floweung should be set out of doois m a sunny spot 
to npen their wood, and should only get water enough to keep them 
fiom flagging. In the course of two or three weeks they will be 
leady to cut back within two joints of where these were last stopped, 
when they should he placed m a frame or pit, and kept close and 
diy until they have broken When they have pushed an inch 01 
so, turn them out of their pots, shake off the old soil, trim the 
straggling roots, and lepot them firmly m smallei pots if practicable , 
keep them near the light, and as the shoots giow continue to tram 
them outwardly. They require to be kept in a light house, and to 
be set well up to the glass , the night temperature should lange 
about 45° , and air should he given on all mild days, hut no cold 
currents allowed, nor more watei than is necessary to keep the soil 
from getting parched The young shoots should he topped about 
the end of October, and when they have grown an inch or two be- 
yond this, they may be shifted mto 7-mcli pots foi floweung The 
shoots must be kept tied out so as to be fully exposed to the light 
If required to flower early they should not be stopped again , if not 
until June they may be stopped in February 
The zonal varieties, which are almost continuous bloomers, are 
of much value as decorative subjects , they seldom require much 
pruning after the first stoppmg For winter floweung, young plants 
should be grown on during the summer, and not allowed to flowei 
When blossoms are requiied, they should be placed close up to the 
glass in a light house with a temperature of 60°, only just as much 
water being given as will keep them growing For bedding pur- 
poses the zonal varieties are best struck towards the middle of August 
in the open air, taken up and potted or planted in boxes as soon as 
struck, and preserved m frames or in the greenhouse during winter 
The fancy varieties root best early m spring from the half-npened 
shoots , hut they are slow growers, rather delicate in constitution, 
and very impatient of excess of water at the root. 

Petunia. 94 Petunia, —The varieties of petunia, especially the double forms, 
make admirable specimens for pot culture These and the other 
named varieties are propagated by cuttings taken from stock plants 
kept through the winter on a dry warm shelf, and moved mto a 
busk moist heat in early spring , the young shoots are planted in 
pans or pots filled with sandy soil, and, aided by a brisk bottom heat, 
strike root m a few days They are then potted singly into thumb- 
pots, and when once established are gradually hardened off, and after- 
wards repotted as required The shoots should he topped to make 
bushy plants, and their tops may he utilized as cuttmgs The 
single varieties aie raised from seeds sown m light sandy soil m 
heat, m the early spring, and very slightly covered The plants 
need to be pricked out or potted off as soon as large enough to 
handle Good strains of seeds supply plants suitable for bedding, 
but, as they do not reproduce themselves exactly, any soits parti- 
cularly required must be propagated, like the double ones, from cut- 


Primula, 95, Primula — One of the most populai of winter and early spring 
decorative plants is the Chinese Primrose, Primula sinensis, of 
which some superb strains have during the last few years been 
obtained For ordinary purposes young plants are raised annually 
from seeds, sown about the beginning of March, and again for succes- 
sion m April, and if needed in May. The seed should he sown m 
well-drained pans, m a compost of three parts light loam, one part 
well-rotted leaf -mould, and one part clean gritty sand, as it does 


not germinate fieely if the soil contains stagnant moistiue The 
surface should be piessed smooth and gently wateied befoie sowing, 
and the seeds should he only just covered with some veiy fine com- 
post, half soil half sand, and ovei that a thin layei of chopped 
sphagnum to keep it damp, and obviate the necessity oi watenng 
When the seeds geimmate, remove the moss, and place them m a 
well-lighted position near the glass, shading them fiom tlie sun with 
thin white paper, and giving watei modeiately as requiied When 
they aie laige enough to handle, puck them out in pans oi 
shallow boxes, and, as soon as they have made leaves an inch lonsr, 
pot them singly m 3-mch pots, using m the soil a little lotion dung 
They should then be placed m a light fi ame neai the glass m an open 
situation, facing the north When then pots aie filled with loots 
they should be moved into 6-mch oi 7-mcli pots The soil should 
now consist of thiee paits good loam broken with the hand, one 
part lotten dung and leaf-mould, and as much sand as will keep 
the whole open They should be potted thinly, and kept m frames 
close up to the glass till September, excess m watenng being eaie- 
fully avoided In the autumn they should he tiansfei led to a light 
house and placed neai the glass, the atmosplicie being kept thy 
by the occasional use of fire heat The night tempoi alui e should be 
kept about 45° When the floweung stems am growing up, maume 
water once or twice a week will be beneficial The semi-double 
varieties aie increased fiom seeds, but the fully double ones and any 
particular sort can only he increased by cuttings made by dividing 
the ciowns with a portion of stem attached, the plants being lust 
well dned, almost to shrivelling , the cuttings should be placed 
in small pots m sandy sod, put in a moderate dryish heat, and 
only just wateied enough to pi event flagging When they aie 
well looted, they may be potted like the otheis q In winter they 
lequne an intermediate tempeiatuie of 45° or 50° at night, and a 
little higher in the day, with air when the weather is suitable 

96 Pichardia —Tins plant, R setlnopica, called also Calla retlno- Bicli- 
pica and the Nile Lily, is a fine subject for gieenhouse deeoiation auha 
durmg the spimgmonths It is a stately tubeious-iooted peicnnuil, 
with broad ai row shaped leaves, and large white flower-spatlies, that 

last long m beauty The plants should be caiefully divided about 
March, and planted out during May m well enriched shallow 
benches Being semi-aquatics, they cannot be kept too moist all 
through the summer months Plants kept m pots aie geneially 
neglected m this way, and hence aie rarely seen m leally List- class 
condition The licbaidias are hardy if then ciowns are kept undm 
Water, hut a very little fiost disfiguies the foliage, and theiefom 
they should he placed in the juts or the greenhouse towards the end 
of October They may be had in flower duung the wmtoi, but m 
that case they must have a little warmth to give them a stait 

97 Salvia —Some of the Salvias or Sages aie among the best and Salua 
most showy among soft-wooded winter -floweung plants, the blossoms 
being of a bright-glowing scarlet The thiee most usei.nl species aie 

S splendens, S Heeri, and S gesnerreflora, the fust commencing to 
flower early in the autumn and lasting till Clmstmas, while the others 
follow immediately in succession, and continue m full beauty till 
Apiil Young plants should be piopagated annually about Febiu- 
aiy, and after musing though the spring should be giown outdoois 
m a fully exposed situation, wheie they can be plunged m somo 
non-conducting mateiial, such as lialf-decomposed leaves The 
young shoots should he stopped to seemo bushy plants, but not 
later than the middle of August The most suitable compost foi 
them is a mixture of mellow fibiy loam enriched with a little mild 
thoroughly decomposed manure, made sufficiently porous by the 
addition of sand or grit In spring, and diu mg the blooming 
period, the temperature should he mteimediate between that of a 
stove and greenhouse There are othei veiy ornamental species of 
easy growth, increased hy cuttings m spring, and succeeding well 
in ordinary rich loamy soil Of these S angustifolia beam spikes 
of fine bright-blue flowei s m May or June , S chamtcdr} oiues, a 
dwarfish subject, has deep-blue flowers m August , S fulgons pro- 
duces scarlet flowers in August , and S mvolucrata produces line 
red flowers during the autumn S patens is a lovely blue free- 
blooming sort, floweung m August, the colour being unique. 

98 Stove Plants —For the successful culture of stove plants two Stove 
houses at least, wheiem different temperatures can be maintained, plants 
should be devoted to their grou tli The temperatiu e during winter 
should range at night from about 55° an the cooler to 65° m the 
warmer house, and from 65° to 75° hy day, allowing a few degrees 
further rise by sun heat. In summer the temperature may range 

10° highei hy artificial heat, night and day, and will often by sun 
heat mn up to 90° or even 95°, beyond which it should bo kept 
down by ventilation. During the growing period the atmospheie 
must he kept moist hy damping the walls and pathways, and hy 
syringing the plants, according to their needs , when growth is com- 
pleted less moisture will he necessary. "Watering, which, except 
during the resting period, should generally he copious, is best done 
in the forenoon; while syringing should be done early m the aftei - 
noon to admit of the foliage drying moderately before night When 
the pots become filled with roots, waterings of weak liquid manure 
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lielp very much towaids a successful "blooming In ventilating, cold 
diaughts must be avoided 

The following are select miscellaneous stove plants — 

Acalypha tricolor (Wilkesiana) Hibiscus rosa sinensis mimatus semi- 
jEochynanfclius Eosclnauus, Lobbi plenus, and its varieties— refulgens, 
anus, amtsplendens zebrmus, pumceus, Collern, fulgi 

Allamanda Chelsom, Scliottn, gran dus, schizopetalus, and Coopern 
diflora, Hendersoni, and nobilis Hoya lmpenalis, carnosa, campanu- 
Alocasia Jenningsn, Loivn, Veitchu, lata, and bella 
macrorrlnza variegata, and metal Ipomoea Hoisfalhie and Learn 
lica Ixoracocemnea, Colei, jaranic i, splen- 

Anthunura crystallmum, regale. War dens, regma, and \\ llliamsn 

ocqueanum, Veitclm, magmflcum, Luculia gratissima 
Scherzerianum, and Andieanum Maranta fasciata, albo-lmeata, roseo- 
Aphelandra mtens and Roezln lmeata, Makoyana, regalis, roseo 

Aialia elegantissima, fihcifoha, and pieta, Veitchu, zebrma, and Massan- 

Veitchn geana 

Ardisia crennlata and Oliven Medimlla magnifica and amabilis 

Anstoloclna Duehartrei and flori- Nelumbium speciosum 
bunda Nepenthes (Pitchei -Plant) Veitehii, 

Bertoloma superbis3inia and Van sangmnea, Isevis, Stevvartn, Wil- 

Houttei liamsu, Hookeu, and Rafflesiana 

Bignoma Chamberlaynu and venusta Nymph nea Levoniana, dentata, and 
Bougainvillea glabra and spectabilis ccerulea 

Centropogon Lucyanns Pandanus graminifolius, elegan- 

Cissus discolor tissimus, Vandermeerschu, and 

Clerodendruni fallax, Balfonnanum, Veitchu 

and splendens Passiflora Eaddiana (keimesma), 

Combretum purpurenm Decaisneana, Buouapartea, Halmn, 

Cioton angustifolius, tnlobus Dis edulis, and prmoeps tacemosa 

raeb, Andi danus, glonosus,majesti- Pavetta borbonica 
cus, undulatus, Weismanm, spiralis, Pentas cainea rosea 
and WiUiamau Plumbago rosea 

Cyanophyllum magmflcum Eogiera cordata and gratissima 

Dieffenbachia Bausei, Leopoldn, Eondeletia speciosa major 
Carden, and splendens Stephanotis flonbunda 

JDipladema Brearleyana, regma, and Splnsiogyne latifolia 

amabilis Thyrsacanthus rutilans 

Picus elastica (India-rubber Plant) Tillandsia musaica, tessellata, Lm- 

Pianciscea eximia, ealycma, mag- demana, and Zahnn 

niflca, and confertiflora Tornelia fragians (Monstera deliei- 

Gardenia Stanleyana, cituodoia, and osa) 

flonda Victoria legia 

Gesnera Coopeiu, Donckelaan, and Vmca iosea, rosea oculata, and 

superba 1 osea alba 

A chi- 99 Athimenes have scaly tubeis, which aie kept diy and in a state 

menes of rest in a tempei ature of 55° during the w inter months, and stai ted 
into giowth about March, a second batch being started in Apnl 
They should be placed 6 inches asunder m pans filled to within 1 J 
inches of the nm with leaf-mould oi cocoa-refuse, made l ather sandy, 
and slightly covered with the soil The pans should be set m a 
waim pit oi fiame, and the soil kept slightly moistened, and when 
the young shoots aie a couple of inches long they may be placed 
six or eight in a 6-meh pot, in a soil of three parts fibrous loam 
and two pai ts leaf-mould, mixed with a little sand The tempei ature 
should be fi om 65° to 70°, and they should be well exposed to light 
■\Vhen 6 inches long, pinch out the points to induce them to branch, 
and give moie watei, syringing overhead to keep led spidei in 
cheek As soon as the flower buds appear, give weak manure water 
two or three times a week They should all through then growth 
have sufficient air to keep them from getting drawn, and when the 
flowers "begin to open should be gradually inured to beai the tem- 
perature of the conservatory When they show signs of going to 
lest, less water may be given , and after the tops have died down, 
the tubers may be stored m diy sand m a tempeiature of about 55°. 
Aclnmenes have also a fine effect giown m wire baskets from the 
roof of the plant house 

The following aie good kinds — Ambroise Vers chaff elfc, belmontensis, 
"Firefly, longiflora alba, longiflora major, Mauve Queen, Parsonsn, Eose 
Queen, Stella, and Williamsu 

Amaryl- 100 Amaryllis This genus, also called Hippeastrum, consists 
Its of splendid bulbous plants, of easy cultrne and fiee-bloommg habit 
Like other bulbs they are increased by offsets, which should be caie- 
fullyiemoved when the plants are at rest, and should be allowed to 
attain a fair size befoie removal These young bulbs should be potted 
singly in Eebruaiy or Match, m mellow loamy soil with a moderate 
quantity of sand, about two-thuds of the bulb being kept above 
the level of the soil, which should be made quite solid They should 
be lemovedto a tempeiature of 60° by night and 70* by day, veiy 
carefully watered until the loots have begun to giow freely, after 
which the soil should he kept moderately moist As they advance 
the temperatuie should be laiscd to 70° at night, and to 80° or Inghei 
with sun heat by day They do not need shading, but should 
have plenty of air, and be syringed daily m the afternoon When 
growing they require a good supply of watei After the decay of 
the floweis they should be returned to a brisk moist temperature of 
from 70° to 80° by day during summer to perfect their leaves, and 
then be ripened off m autumn Through the winter they should 
have less water, but must not be kept entirely diy The minimum 
temperatuie should now be about 55°, to be increased 10° or 15° m 
spring As the bulbs get laige they will occasionally need shifting 
into laiger pots 

A few of the best sorts are — Ackermanni pulchemma, aulica, conspicua, 
Duchess of Connaught, Hercules, Leopoldn, Meteor, Mrs Baker, Mrs 
Morgan, Oriflamme, pardina, pyrrochroa, Queen Victoria, stnata supetba, 
Thalia, Unique, Virgil, and vittata New varieties are being constantly 
raised 
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101 Begoiiias are repiesented by numeious species, herbaceous Begonia 
and subshrubby Theie are several free-flovenng hybnds, such as 

B weltomensis, Saundersn, fuehsioides, piestomensis, ascotieosis, 

&c , theie is the group of ornamental-leaved kinds lepresented byB 
Rex , and theie is the tubeious-rooted free-blooming bnlliant lace, 
developed lecently, mainly from B boliviensis and B Veitchu 

Cuttings from flow enng begomis root fieely m sand} soil, placed 
m heat at any season when moderately Aim, ami as soon as rooted 
should be potted singly into 3-inch pots, in sandy loam mixed with 
leaf-mould and sand They should be stopped to keep them bush} , 
placed m a light situation, and thinly shaded m the middle of veiy 
bnght days In a few weeks they will require anothei shift 
They should not be o> erpotted, but instead assisted by manure v aten 
The pots should be placed m a light pit neai the i oof glass The sum- 
mcr-floweimg kinds will soon commence blooming, but the autumn 
and winter -flowering sorts should be kept growing on m a teinpeia- 
tnre of from 55° to 60° by night, w ith a tew degiets more m the day 
The tuberous-rooted sorts lequue to be kept at lest m winter, m 
a medium temperatuie, almost but not quite diy In Febiuaiy 
they should be potted in a compost of sandy loam and leat-monld, 
and placed m a tempei ate pit until May oi June, when they may 
be moved to the greenhouse foi flow errng If they afterw ards get at 
all pot-bound, weak man uie should be applied Alter blooming the 
supply of water must be again slackened, and in winter the plants 
should be stored in a diy place, secuie fiom frost , they aie mei eased 
hy late summei and autumn cuttings, after being pai tially cut dow n 

102 Bmnaidia — These plants aie best increased by cuttings Bou- 
taken offm Apiil, and placed m a brisk heat in a piopagatmg fiame \auha 
■with a close atmosphere When routed the} should be potted singly 

into 3-meh pots m fibrous peat and loara, mixed with one-fourth 
leaf-mould, and a good sprinkling of sand, and kept m a tempera- 
ture of 70° by night and 80° dm mg the day, shade when reqiuied, 
syringe ovei head m the afteinoon, and close the house with &un- 
lieat The plants should be topped to ensure a bushy habit, and 
as they grow' must be shifted into 6-mch or 7-mch pots After 
midsummer they should be mot ed to a cool pit, where they may le- 
mam till the middle of September, receiving plenty of an and space 
They should then be removed to a house, and a poition of the plants 
should be put at once in a tempeiature of about 70° at night, with a 
few r degrees higher m the day time, to bring them into flow er Qthem 
must be moved into heat to supply floweis in succession through the 
winter and spring Some of the best kinds are B elegans, Hogarth, 
jasmmiflora, Maiden’s Blush, and Vieelandn 

103 Cactus — This old-fashioned name includes many modern Cactus 
genera of handsome oi interesting succulents, the principal of which 

aie briefly mentioned below' Cacus is well repiesented by C 
speciosissixnus, a quadrangular-stemmed s{ .my plant, requiring stove 
heat, and a loamy soil freely mixed with hard drainage material ; 
it must not be overpotted Bchinocactus is a genus of dwarf fleshy 
spmy plants, which are slow growers, and must have plenty of sun 
heat, they require sandy loam, with a mixtuie of sand and bricks 
finely broken, and must be potted firmly, and kept diy m winter 
Bchmopsis is a group of dwarfish plants resembling the Echmocacti, 
w'hich bear flowers about a foot long, vaiymg from white to deep rose 
Epipkyllum is a group of handsome plants easily increased from 
cuttings, but fiom then drooping habit they are better adapted for 
grafting onthe Pereslia, so as to form small standards The Pereskia 
stocks are struck during the winter or spi mg from cuttings placed 
m heat, and should be grown m sandy loam, the pots being well 
drained , these must be kept to a single stem, and when a foot or 
18 inches high, and of a firm woody texture, should be grafted 
with small pieces of the Epiphyllum They may be grow n for a con- 
siderable time m 6-mch or 7-ineh pots, but must have free diamage 
After grafting they should be grown on m heat and m plenty of 
light through the summer, but by the autumn should have less 
warmth and moisture A winter temperature of 50° will be suffi- 
cient, but in January a portion may be started in a temperature 
of 60°, in which they will soon show flower This treatment being 
continued they w ill last for many years, and go on mei easing m size 
Theie aie a number of varieties of E truncatum, diffeimg chiefly m 
the amount and shade of rose eoloui or crimson m the flow r eis 
Mamnillana consists of very interesting dwaif globular or cylm- 
dncal plants, remarkable for the beautiful eoloui of their numerous 
spines, and the irregular airangement of the mammillae into which 
their surface is bioken up They glow fieely in a cool gieenbonse, 
and require moderate watering m summer, with occasional syringing 
overhead The spines are m some species white, m others yellow, 
or red, or "brown, or almost black Opuntia is the prickly peai of 
southern Europe, or Indian fig of South America , the species aie 
scarcely ornamental plants, but are interesting on account of then 
variable development The cochineal insect is i eared on some of 
the larger-giowing sorts 0 vulgans and Rafmesqumna are hardy 
m the south of England Phyllocadus is one of the most ornamental 
geneia of cacti, and is of easy culture, requiring dry stove treatment 
Cuttings stuke readily m spring before grow'th has commenced , 
they should be potted in 3-meh or L-meh pots, well-drained, in loamy 
sod made very porous by the admixture of finely-broken clocks and 
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s nit], and placed m a tempeiature of 00°, when these pots aie filled 
with loots they aic to be shifted into laigta ones, hut oveipottmg 
must be avoided During the summer they need considerable heat, 
all the light possible, and plenty of air In winter a temperature 
of 45° oi 50° will he sufficient, and they must he kept tolerably diy at 
the loot By the spang they may have laigei pots it loquned, 
and should be kept m a hot and fairly moistened atmosphere, and 
by the end of June, when they have made new growth, they maybe 
turned out under a south wall m the full sun, watei being given 
only as requned In autumn they aie to he leluined to a cool 
house, and wintered in a dry sto\e The tin mug of them out- 
doors to ripen then giowth is the surest way to obtain flowei s, but 
they do not take on a free blooming habit until they have attained 
some age Amongst the best sorts are I 5 Ackeimanm, Jenkmsom, 
crenatus, and speciosus 

Cala- 104 Caladium —These beautiful aiads aie increased by division 

duun. of the young growths made m the spi mg They should ho potted m 

&m all pots m tibi ous sandy peat, well di ained, and kept m atempoi atiu e 
oi 05° by night , after wards they should be changed into laiger ones, 
using lumpy soil The summer temperature may range about 63° 
or 70° by night, with an increase of 10° by day The plants will 
go to rest towards autumn, and when the leaves have all died away 
the soil maybe allowed to become nearly diy, and the pots maybe 
set on a shelf, m a tempeiatme of abont 55°, till February 

Coleus lUo Coleus —These are very ornamental plants, the eolourof then 
leaves being exceedingly vai led, and often veiy brilliant They are of 
the easiest culture The cuttings of young shoots should bo propagated 
euiy year, about Maich, being planted in thumb pots, m sandy 
loam, and placed m a close tempeiatme of 70° Alter taking root 
they should bo shitted into 6-meh pots, using ordinary light loamy 
compost, containing abundance of leaf-mould and sand, and keeping 
them near the light They may be passed on into laiger pots as often 
as icijuued, but S-mch pots will be large enough for general pm poses, 

, is they can lie tod w ithlicjuid manure The youugspnng-struck plants 
like a warm gi owing atmosphere, but by midsummer they will beai 
moio an and stand m a greenhouse or conservatory They should 
he wintered m a temperature of 60° to 65° The stopping of the 
young shoots must he legulated by the consideration whether bushy 
or pyiamulal plants are desued 

Bractena 106. Duiccem —These aie extremely useful as decoiativo stove 
plants, and are easy to grow. They may he mci eased by cuttings 
planted m sandy soil in a temperature of fiom 65° to 70° by night, 
the spi mg being the best time foi propagation The old stems laid 
hat in a propagating fiame will push young shoots, which may he 
taken off with a heel when 2 oi 3 inches long, and planted m sandy 
pc.it i u 3-meh pots , the tops can also he taken oil and struck The 
established plants do best m fibiy peat made porous by sand In 
summer they should hu\ o a day temperature ol 75°, and in wrntei 
one of G5 J Shift as required, using coaiser sod as the pots become 
larger . By the eml of the summer the small cuttings will have made 
nice plants, and in the spring following they can be kept growing by 
tbe use of manure watei twice a w r eek Those intended for the con- 
smatoiy should he gradually muied to more air by midsummer, 
but kept out of cold draughts When the plants get too large they 
can he headed down and the tops made cuttings D tennmahs, 
with its bronzy leaves and rosy \ allegation, still ranks amongst the 
best sorts, but there are also many novel vaneties of great ment 
and beauty, D Goldieana is a grandly variegated species from 
tropical Afnca, and requires more heat 

Euclians. 107, Ettcham —This is the most chastely beautiful of all decorative 
plants, having white flowers, of a very distinct character. It is a 
bulbous plant, and is propagated by removing the offsets, which 
may be done in spring potting them singly in 6-mch pots It 
requires good loamy soil, with sand enough to keep the compost 
open, and should have a good supply of w T ater and a temperature of 65° 
to 70° during the night, with a nse of 8° or 10° in the day During 
summer, growth is to be encouraged by repotting, but the plants 
should afterwards be slightly rested by removal to a night tempera- 
ture of about 60°, water being withheld for a time, though they must 
not go too long dry, the plant being an evergreen. By the turn of 
the year they may again have moie heat and more water, and this 
will probably induce them to flower. After this is over they may be 
shifted and grown again as before , and, as they get large, they ean 
cither be divided to form new plants or allowed to develop into 
nobler specimens. With a stock of the smaller plants to start them 
in succession, they may he had m flower all the year round 

Gloxinia, 10$ Qkmma — The gloxinia, a charming decorative plant, may he 
grown much in the same way as the aelnmenes A good strain of seed 
will produce many superb and charmingly coloured vaneties, and 
if sown early in spring, in a temperature of 66° at night, they may 
be shifted on into 6-meh pots, and in these maybe flowered during 
the summer The bulbs are kept at rest through the winter m a 
dry sand, m a temperature of 50°, and to yield a succession should 
h bf started at intervals, say at the mid of February and the beginning 
5 p| April To prolong the blooming season, nse weak manure water 
. ^^i^thn'ftower-buds show themselves, 

| Idif The Foinsettia pulcheirima, with its brilliant 
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scarlet hi acts, stands umivalled amongst decorative plants The Pom- 
white-biacted soit, P r p alba, is not so effective, hut the double- settia 
floweied P p plemssima, in winch the cymoso mfloiesconce is 
blanched, is as bnlliant as the type, and keeps long m ilouci 
They aie mci cased by cuttings m spring, winch when taken oil 
with a heel stake freely m a busk heat They lequne good truly 
loam, with an addition of one-sixth of leaf-mould and a little sand, 
and should be kept m a heat of fiom 65° to 70° at mglit, with a rise 
of 10° by day To prevent then giowing lanky, they should he kept 
with then heads almost touching the glass , and as the pots get Idled 
with loots they must be shitted into othois, 8 inches oi 10 inches 
m diameter About August they may he muied to a heat of tU)° 
at night, and should ho brought to bear an night and day whilst the 
weathei is waim, oi they may be placed out of doois lor a month 
undei a south wall in the lull sun This treatment marines and 
prepays them foi floweimg In autumn they must he removed to 
a house where the tempeiatme is 60° at night, and by the end ol 
September some of them may be put m the stove, where they will 
come into flower, the lemamder being placed under heat later ioi 
succession 'When m bloom they may be kept at about 5 5° by night, 
and so placed will last longer than if kept m a lnglici temperature 

110 Tydcm —These handsome plants, which have sprung hom Tj duett 
tlie bcautitul Aelnmenes picta, require similai treatment to acln- 
menes, except that, being winter bloom eis, they must be started into 
growth at a difteient season, namely, the latei spring months, as 
Apnl and May The summer -blooming soils, which should he 
staited earliest, should, as they come into flowei, he removed to the' 
conseivatoiy The autumn and winter floweimg sorts, being at in st 
grown slowly ia a gentle heat, must as they show flowei have a nice 
growing temperature of 70° oi 75° afforded them with abundance ol 
light , manuie water may he given once a w eek The tubers should 

he stored away diy in wrntei, like those of aelnmenes 

111 Okchids —For the successful cultivation of a mixed collcc- Oi chick, 
tion of tiopical orchids, it is necessaiy that two or tlnee houses, m 
which different tempeiatuies can be maintained, should be provided 

The gi eater number of them aie epiphytes or air plants, anti heat and 
moisture afford all oi nearly all the nourishment they i cqim e Th e 

plants themselves are the bettei foi being associated with such objects 
as ferns and palms, and the appearance of the houses is gicatly im- 
proved by their being thus grouped 
The East Indian oielnd house takes m those species which are 
found in the wrnrm parts of the eastern hennspheic, as noil as those 
from the hottest parts of the western, and its tempeiatme should 
iange from about 75° to 85° during the summei or growing season, 
and from 65° to 70° duung winter The Mexican oi Brazilian on-hid 
house accommodates the plants from the waim parts of South 
Ameiica, and its tempeiatme should iange fiom about 65° to 75” 
during summer, and Bom 60° to 65° m winter A stiuetmo called 
the cool orchid house is set apart foi the accommodation of tlio many 
lovely mountain species fiom South America and India, such as 
odontoglossums, nmtlevallias, &c , and m this tliemoiu lunfoim the 
temperature can he kept the better, that m summer varying between 
60° and 70°, and m winter fiom 45° to 00° A genial moist arinospheio 
must be kept up m the hottest houses during the grou mg season, 
with a fiee on dilation of an admitted veiy cautiously by well- 
guarded ventilators In winter, when the plants aic at icst, little 
water mil he necessary, but in the case of those plants which liau* 
no fleshy pseudobulbs to fall back upon for sustenance, they must 
not he suffered to become so dry as to cause the leaxes to slmvel 
In the Mexican house the plants wall generallyba able to with- 
stand greater drought occasionally, being greatly assisted by thou 
thick pseudobulbs In the cool oi odontoglossum house a con- 
siderable degree of moisture must bo maintained at all times, foi m 
these the plants keep growing moie or less continuously 
For potting oi basketing purposes, or for plants requiring block- 
eultuie, the only matenals admissible are light flbrous peat and 
living sphagnum moss, which supply free drainage foi the copious 
supply of water required The watei should, however, he so used 
as not to run down into the sheathing bases of the loaves While 
in flower, orchids may with advantage be removed to a drier and 
cooler situation, and may be utilized m the drawing-room oi botulon 
From amongst the great wealth of tropical orchids, now m cul- 
tivation, the following is a veiy limited selection of somo of the 
most useful — 

Ada —Epiphytal A aurantiaca 

Aeridss —Epiphytal . A affine, crassifolmm, crispiun, Eicldilign, hobbii, 
nobile, odoratum, and suavisamram 
Angrmum —Epiphytal A sesquipedale 
Anguloa — Teirestrial A Clowesli and Rnckeri 
Barkma —Cool epiphytal B elegans, Skinnen, and spoctabilfs, 

Bollsa —Epiphytal 4 B Backhousiana, coelestis, Lalmdei, ancl Patimi, 

Calanthe —Terrestrial C Masnca, Yeitclni, and vestita, 

Cattleya —Epiphytal C ametliystoglossa, bulbosa, Dowiaua, exomensia, 
gigas, labiata, lobata, Mossise, quadncolor, Skmneri, superba, and Triainc 
QceUgyne, —Epiphytal C barbata, enstata, Gardneriana. lowfl, pandmata, 
and speciosa, 

Oymhdnm —Terrestrial C eburneum, Xowiannm, and Mastersh 
Cyynpedmm —Terrestrial , O, Aigus, barbarian superbum, caudatum, con- 
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ndoi, Daj'mnm, ITimsianum, insigue Maulei, H\ igatum, Town, mi cum. 
gihUimm, Slonei, aud supubiens ' ! 11 

Dench obium —Epiphytal D aggregatum majus, Amsw oitlm, baibatulum, 
BensonicC, chiy&otis, chiysotoxum, eiassmode, ciystallmum, Devomanum, 
Falcon eri, flmbnatum oculatum, formosum giganteum, lituifloiwn, nubile, 
Paxtom, pulchellum, stiavissimum, and Wardianum 
Dench ochihtm — Epiphytal D hliforme anti glumacenm 
Disa— Cool ten estnal D giandifloia and Bail elln 
Bpiclendrum —Epiphytal E dichiomum, Fredenci Gmlielnn, ibaguense, 
maciochilum, nemorale majus, and vitellimim majus 
LwIicl —Epiphytal L an ceps, autumnalis, cminbarina, elegans, haipo 
phylla, nujalis, Pernnii, puipurata, and superbiens 
Jjimatodes — Terrestual L iosea 

Lycaste —Cool epiphytal L Skinneu, with its many vniiatiom 
Masdemlha —Cool epiphytal M Davisu, Hairyana, iguea, Lindem, 
tovaiensis, and Yeitubiaua 

Mmspimdium —Cool epiphytal 11 sangumeuni and vulcanicura 
Miltonic t —Epiphytal if spectabilis, with its fine vanety Moreliana 
Odontoglossum —Cool epiphytal 0 Alevaudue (enspum), Andersomauum, 
citrosmuin, ciriliosum, giande, Ilallu, Insleayi, membranaceum, Pescatoiei, 
Phaltenopsis, Eoezlu, tmmiphans, vexillanum 
Onctdmm — Epiphytal 0 ampliatum majus, Barken, enspum, cucullatum, 
cm turn, maeianthum, Marslialhanum, ormthoiilijnclmm, loseum, P ipiho 
majus, Barcodes, and vancosum Eogcisu 
Pesccttona —Epiphytal P Dayana, lamellosa, Eoezlu, and Wallis u 
Phajm — Teriestnal P grandifolius and Wallichu 
Phalcenopsis —Epiphytal P amahihs, giandiflora, and Sehillenana 
Pimm (Indian Crocus) —Epiphytal P Hookenaua, humilis, ligenaua, 
maculata, prrncox, Eeidienbacluana, and AValhchiana 
Benanthcra — Epiphy fcal E coccinea aud lovui 
Saccolabmm —Epiphytal S ampullaceum, Blumei majus, cumfohum, 
guttatum, mmiatum, and retusnm 
Sobraha —Teriestnal S macrantha splendens 
Soph omtis — Epiphytal S grandifloia 

Stanhopea —Epiphytal S giandiflora, msigius, oculafca, aud tigima 
Thunm —Terrestrial T alba and Bensonue 
Ti ichopiha —Epiphytal T ciisp i, maiguiata, suavis, and tortilis 
Vanda —Epiphytal V Cafchcattn, cceiulea, etBiulescens, suavis, and 
tricolor 

Zygopetalum —Epiphytal Z G autiei i, filackayi, maxillare, and i osti atum 


112 Palais, while quite young, foim ehfummg ornaments foi the 
diavmg-ioom and the dinner table When moie fully developed, 
and long befoi e then full gi o wth is attained, they are among the best 
ornamental foliaged conseivatory plants For the most pait they 
aie stove plants (75° to 80°), but alter the giowth is matured, many 
of them tin ivefol some time m the tempei atuie of a dwelling house 
They aie of veiy easy cultivation, but leqnne plenty of watei and 
thoiough cliaiiiage The soil should consist of equal paits of loam, 
peat, and vegetable mould, with abundance of sand, and they thine 
best in compaiatively small pots See Palms 
The following is a selection of useful species — 


Acanthophoemx —Pinnate A crmifca and Herbstn 
Acanthoirhsa -Fan-leaved A stauxacantha and Warscewiczu 
Auca— Pinnate A alba, aurea, lutescens, and rubra 
Ash ocaryum —Pinnate A acaule, iluiummu, and rostratuni 
Attalea — Pmnate A fumfeia, nucifera, and speuosa 
Bach is —Pmnate B baculifera, mtegnfolia, and simphcifrons 
Brnhea -Fan-leaved B filamentosa (a Californian species, having the 
edges of the leaf segments developed into long threadlike pendent filaments) 
andB Eoezlu 

Calamus —Pinnate, and exceedingly handsome as young plants, but after- 
wards assuming the habit of climbers C adspeisus, asperiimus, ciliaus, 
Flagellum, Impeiatnce Mane, Jenkmsianus, melanochsetes, palembamcus, 
plumosus, and viminahs 

Caryota —Pmnate C Cummgn is the dwarfest of the species, bipmnate, 
the leaves Horn 3 to 6 feet long, 0, mens 
Ce ) oxylon —Pmnate C andicola is a majestic species 
Chamcvdorea —Pmnate, and well suited foi mdooij decoration during the 
winter months C Arenbeigiana, desmoncoides, elegans, Ernesti Augusti, 
glaucifolia, gramimfolia, micropliylla, and Warscowiczn 
Chamcerops — Fan-leaved, comparatively dwaif, and admirably adapted for 
decoiation C excelsa, Foitunei, humilis, and Maitiana 
Cocos —Pmnate Sluule-loviug plants, some of which are most chaimmg, 
especially C Bonneti, elegantissima, phimosa, and 'Weddelliana. 

Cyphohentia, — Pinuate C giacihs and maciocarpa (Kentia Lmdem) 
Buterpe — Pmnate E edulis 

Gionoma — Pnmato Small gi owing anil nearly all very handsome while 
youug, especially G congeata eleguis, giaulis, macrostachj s, ITartiana, 
Poiteana, punula, and Schottiana 
Hyophoibe —Pmnate H amaricaulis, mdica, and YerschafFeltii 
Jubm —Pmnate the Clnlian J spectabilis is highly decoiatlve, and may 
be grown m the open during summer 
Kentia —Pinnate E Baueri, Belmoreana, Fostenana, sapnla, and Wend- 
landiana are ornamental greenhouse palms 
latania -Fan-leaved L aurea, Commersom, and rubra 
Licuala —Fan leaved L acutificla, elegans, and peltata 
Livistonia —Fan -leaved, and of robust constitution L altissnna, austialis, 
Iloogendorpii, olivieformis, and smensis (Latama boibomca) 

Malortua —Pmnate, dwarf elegant palms, well adapted fox table decora- 
tion * M gracilis and simplex 

Martmezia —Pinnate, with singular erose leaflets M eiosa, granatensis, 
and Lmdeniana 

Oncosperma — Pmnate 0 Yan Hontteaniun, a splendid plant for exhibi- 
tion purposes 

Oreodoxa —Pinnate, and while young beautiful as table plants, standing 
long in a room without lnjmy 0 oleiacea and regn 
Phoemcophomm -Entire-leaved, magnificent omaments m the stove P 
secliellarum, known also as Stevensoma grandifiora 
Phoenix —The Date Palm of commeice, P dactylifera, although common, is 
extremely ornamental, and so haxdy that it may be used m almost any situa- 
tion dm mg the summer months ; other fine sorts areP reclmata, rupicola, 
sylvestris, and tenuis 

Pntchardut -Fan-leaved * P aurea, graudis, macrocarpa, Marfciana, and 
pacifica 

Ptychosperma — Pmnate, and of robust constitution P Alexandra, 
Cunninghamu (Seafortlua elegans), and rupicola 
Phams -Fan-leaved, slender stemmed, and of hardy constitution: E. 
flabelliformis and humilis. 


Sdbal —Fan leaved, noble plants reaching gunntic piopmtunr. S Bluk- 
bmnuui and umln iculitci.i 

Thn nax —Fan^ -leaved, with slendu petioles, .md leaves ninth divided; 
peculiarly light and elegant for table or otliei decoration T uiboiei, 
baihadensis, elegans, giannmflora, multiflora, parvifloia, amliadiata 
T) ithunax —Ian leaved T mam ltmoi mis 

I ei schaffdtxa — Eutire-leaved, mthe way of Phcemcriphomim, and ru|inr- 
mg strong moist heat Y nielanoclretes aud spleudnla (Ecgeha majtstica) 
aie iemaikable for their long needle-like black spines 
Wdfia —Pmnate W legia 

113 Feexs — These popuLu plants aie usually mciea^i -1 by means Fans 
of then spoies, the ‘ dust” pioduced on tile hack oi then fionds 
The spoies should be sown m w T clI-diauieil pots or sad pans on the 
suiface of amixtiue of hbious sifted peat and small biokcn clocks oi 
sandstone , this soil should be firmly piessed and well-wateied, and 
the spoies scattered over it, and at once coveied with pi opa gating 
glasses or pieces of sheet glass, to prevent watei oi diy air getting to 
the suiface The pots should he placed m pans lull of w ati i , w Inch 
they will absoib as requited A shady place is desnahle, with tem- 
peiature of 50° to 55 3 by night and 65“ to 70 a by day, oi they may be 
set on a shelf m an oidmaiy piopagating pit The ^pous may be 
sown as soon as npe, and when the young plants can 1 c handled, 
or rather can be lifted with the end of a pointed flat stick, they 
should he pricked out into well-di aimed pots oi pans filled with 
sunilai soil, and should be kept moist and shady As they become 
huge enough, pot them singly in 3-meli pots, and when the pots aie 
fanly filled with loots shift on into laigei ones 
The best time for a geneial lepottmg of ferns is m spung, just 
before giowth commences Those with cieepmg ilnzomcs can he 
propagated by dividing these into well-iooted poitions, and, if a 
number of downs is formed, they can be divided at that season. 

In most eases this can be perfoimed with little nsk, but the gla- 
ehemas, foi example, must only be cut into huge portions, as small 
divisions of the inizomes are almost certain to die, in surh cases, 
howevei, the points of the rhizomes can, he led over and laveied into 
small pots, seveial in succession, and allowed to lemam nnsevtud 
fiom the parent plant until they become well-iooted In potting 
the well-establislied plants, and all those of consukiable si/e, the 
soil should be used in aiougli tuify state, not sdted hut hioken, 
and one-si\th of hioken ciocf s oi chaicoal and as much sand as w ill 
msme tiee peicolation should he mixed with it 
The stove ferns requue a day tempei atuie of 65 u to 7'> J } uut do 
not tlmvem an excessively high oi close div atmospheie They 
lequire only such shade as will shut out the dneet ia} s ot the sun, 
and, though abundant moisture must be supplied, the atmoaphue 
should not be loaded with it The water used should alw av s lie at 
oi near the tempeiature of the house m w hieh the plants ai e gi ow mg 
Some feins, as the difieient kinds of Oymnogramma and Cheilantlns, 
piefer a duer atmosphere than others, and the foimei do not well 5 
hear a lower winter temperature than about 60° by night Mnvt 
othei stove ferns, if doimant, will heal a tempei. ituie as low p*> 

5j° by night and 60° by day fiom November to Febniaiy About 
the end of the lattei month the wliole collection should be tinned 
out of the pots, ancliediamcdoi repotted into laigei pots asiequned. 

Tins should take place be foie giowth has commenced Tow auk 
the end of March the night tempeiatuie may be laised to 6u\ and 
tlie day tempeiature to 70° oi 75°, the plants being shaded in blight 
w'eathei Such ferns as Gymnogrammas, which have then surface 
coveied with golden oi snivel powder, and ceitam species of scaly- 
surfaced Cheilanthes and Kolhochlcena, as they cannot bear 
to have then fionds wetted, should never he syringed , hut most 
other ferns may have a modeiate spimkhng occasionally (not 
ncoessanly daily), and as the season advances, sufficient air and 
light must he admitted to solidify the tissues 
Space will only pel mit that we should append a list of dioiee 
ferns, which, howevei, might be much extended We shall .mango 
them undei the heads of stove, greenhouse, and hardy 

Select Stoic Fci ns . 

Ao ophoi us affims, clueroplijEus, andimmersus (leucosteya) 

Ac) ostickum aureum 

Admntum amnilum, carclioclilsena, caudatum, conemimm, eristatura, 
cimeatuni, cuivatum, farlejense, graullmuim, Henslovi.nium, Immlatum, 
macroplijltuni, numdulum, pemviammi, poijTvliyllum, pnneeps, pulumi- 
lentum, Seemanni, subcoi datum, teneium, tmpezifoime, \ eitchianum, 
villosmn, and Williamsu 

Ahophila armata, aspeia, glauca, phihppensis, pnmiata, p>cnoearpi, 
ladens, and Tsenitis 
Aglaomorpha lleyemaTium 

Anemia adiantifolia, clieilanthoides, collma, and mandioccana 
Anemidictyon Pliylliticlis, and its seveial forms— iraxinifolium, lamination, 
longifolimn, and tessellatum 
Aspidium tnfohatum 

AspZemwmalatum, caudatum, eicutarxum, erectum, Fabianum, femlaceuni, 
formosum, lieterocarpum, fiomduni, laserpitiifolium, longissmium, m>riu- 
; pbyllum, neo caledonicum, plamcaule, raclm inzon, rfiizopliorum, scliizodon, 
sen a, Yeitclnanum (Belanger!), and vivipamni 
Blechmm brasihense, gracile, Lanceola, longifolimn, oceidentale, and 
onentale 

Campyloneu) um lucidum, repens, mMnm, and deenrrens 
Ceratoptens tlialietroides, an aquatic sub-annual species with proliferous 
sterile fronds 

Ch&ilantkes Borsigiana, cuneatn, elegans, farmosa, fngida, pulveracea, 
radiata, spectabilis, and viscosa. 



268 


HOETIOULTURE 


[fruits 


Cibotmm Barometz, Chanussoi, ^laucnm, Menziesn, piumosum, regale, 
ami Schiedel 

Giomdium Moorei , . , 

Cyathea arborea, canaliculata, evcclsa, insignia (Cibotmm princeps), and 

^SatffZ&a aculeafca, bulla ta, dissecfca, divaricata (polyantha), elata, elegans, 
tijiensis, Mooreana, oraata, p entaplij 11a, solida, and tenuifolia 
DennAcedtia cicntana 
Depai id prolif era 
j Dicksoma chrysotncha 
Dictyoxtphium panamense 
Ihdymochlcena lunulata 

Diplazium alteinifolium, celtidifolium, grandifolium, Sneplieidn, stnatuin, 
sybatieum, and zeylamcum 
Doryoptei is collma, nobilis, palmata, and sagittcefolia 
Ln/nana corouans, di\ ersifolia, moibillosa, and queicifolia 
Plaphoglossum cuspid at urn, L J Heiraimeri, scolopendufolmm, squamosum, 
and numerous other species 

Gleichema dicliotoma, furcata, pectmata, and pubescens 
Gomophlebuim appendiculatum, colpodes, lachnopus, Lepidoptens, lon- 
ceum, sqnamatum, snhauiiciilatum, and verrucosum 
Gomoptens asplenioides, crenata, Gluesbreghtn, refracta, and reptans 
Gymnogramma chrysophylla and its vanety Parson su , flexuosa, L’Hei- 
inmteri, Peaicei, pemviana and its variety aigyrophylla, pulchelia, sul- 
pluuea, tartarea, tnfohata, and Wettenhal liana 
Hemiteha granclifolia, hornda, Karstemaua, and speciosa 
Uumata alpma, heterophylla, and pedata 
Ilymenodium crinitum 
Hymenophyllum, auj of the species 
llymenostachys elegans 
llypolepis repens 

Lastrea augescens, deltoidea, patens, recedens, and strigosa (crimta) 
Lindvea eultiata, guianensis, and trapezifomiis 
Litobrochia aurita, denticulata, maeiopteia, podophylla, and tnpartita 
Lomaria atfcenuata, fiaxmifolia, L'Herninnen, and onoeleoxdes 
Lygodietyon Forsteri 

Lygodium flexnosum, venustum, and volubile 
Miaolepia lurta cnstata 

Nephr odium, aiticulatnm, cyatheoides, Hookerh, pteioides, tiuncatuni, 
irutum, and \ enustum 

Hephrolepis davallioides and its vanety furcans , DuflRi, ensifolia, exaltata, 
pe tmata, pluma, tnberosa, and undulata 
Niphobolus costatus, Gardnen, and pertusus 
Nothoclilama, Havens, mvea, rufa, simuta, and triehomanoides 
OUandra articulata, nernformis, and nodosa 
Glm s 1 a cervina 
Onychium ainatuzn 
Ownunda palustris (evergreen) 

Phlebodutm areolatum, aureum, pulvmatum, and sporadocarpum 
Platycenum alcicorneand its vanety majus, biforme, grande, Hillii, Stem- 
mam, Wallieh.il, and Willmckn 
Pleocnemia Leuzeana 

Pleopeliis albo-squamata, mcui vafca, leiorlnza, longissima, andPhymatodes 
Palybotrxja caudata and osmundacea 
Pdypoduim, Bianse, Paradise®, pectmatum, and Sclikubrii 
Polystichum comifolimn, dentieulatum, lentum, oidmatum, triangulum, 
and vivipanim 

Ptens argyrea, aspencaulis, longifolm, quadnaurita, semipinnata, tncolor, 
serrulata and its many varieties 
Sadlerm cyatheoides 

Sagema cicutaiia, macrophylla, Pica, and repanda 
Schiziea dichotoma and elegans 
Stenosemia aunta 

Thamnoptens austialaaica and Nidus 
Thyrsoptens elegans 
Trichomanes, any of the species 

Select Greenhouse Ferns 

Acrophorus hispidus (Bavallia Novse Zelanduo) 

Adiantum affine, assimile, euneatum, decorum, excisum and its variety 
nmltifidum, formosum, glaucophyllum, hispidulum, remforme, and sul- 
phnrenm 

Alsctphila austialis, capensis, excelsa, and Leichardtiana 
Asplemum appendiculatum, bulbifermnj Colensoi, compressum, dimor- 
phum, Bregeanum, iflaUellifolram, flaccidum, Hemionitis (palmatum), 
lucidum, mouanthemum, obtusatum, polyodon, and prasmorsum 
Balantwm Culcita. 

Blechnum australe and semdatum 
Ceterach aureura. 

Cheilanthes alahamensis, argentea, capensis, fragrans, hirta EUisiana, 
nu cromera, imcrophylla, pteroides, and tenuifolia 
Gyathea Burkei, Cumungliamii, dealbata, Biegei, niedullans, and Snnthn 
Cyrtomium caryotideum, falcatum, and Fortunei 
Pavallia cananensis and pyxtdata. 

Demidcedha davallioides Youngn 

Dicfrsoma, antarctica, Berteroana, Sellowiana, squarrosa, and Youngii 
Doodia aspera and its vaiieties multiflda and corymbifera , bleclmoides, 
caudata and its vanety confluensj and media 
GUichenia circmata and its variety glauca; Cunningharaii, dicarpa, 
flabellata, liecistopliylla, rupestns, semivestita, and Spelunc® 

Humata Tyermanm. 

Hymenophyllum eeiugmosum, crispatum, crnentum, demissum, dilatatum, 
flahellatnm, flexnosum, fitci forme, polyanthos, pulchemmum, and scabrum 
Hypolepis Beigiana, distans, Millefolium, and tenuifolia 
Lastrea. aristata vanegata, decomposita, decun ens, elongata, erythrosora 
glabella, bispida, laserpitnfolia, Sieboldii, and van a ’ 

Litobrochia conians, macilenta, and vespertiliorus 
Llawa cordi folia 

Lomaria austialis, blecbnoides, capensis, ciliata, discolor and its vanety 
bipinnatiMa, dura, fiuviatihs, Piaseri, gibbaandits variety Bella , Gilbesii 
lanceolata, niagellamca, nnda, obtusata, Patersoru, andprocera 
Loxsoma Cunnmgbamii 

Microlepia cnstata, platypbylla, scabra, and stngosa 
Nvphdbolus heteiactis, langua, and mpestris 
Nothochlcena cananensis, Ecfclomana^lsevis, lanuginosa, and Marant® 
Plaiyloma atropurpurenm, bellum, Browmi, Galomelanos, cordatum 
falcatum, flexnosum, and rotundifolium 
Pleopeltis Billardieri and pnstulata 

Polystichum capense, falcmellum, frondosum, lepidocaulon, proliferum 
fcnpteion, yenustum, and vestitum 

Pterw arguta, crenata, cietica albo-lmeata, bastata, Kmgiana, longifolia, 
semipinnata, serrulata and its many garden sports (angustata, Appleby an ai 


coiymbifera, cnstata, cnstata variegata, Goeziana, polydactjla, seimfastigiata, 
Beyi, and flmbnata), tiemnla, and umbiosa 
Todea barbaia (afncana), Iaasen, liymenopbylloides (pellucida), and 
superba 

Tnchomanes elongatum, lemforme, and venosum 
Woodsia mollis 

Woodwcsi dia onentahs, and radicans with its vanety cnstata 
Sdcit Hardy Ferns 

Adiantum Capillus Yenens and the varieties mcismn, magmficnin, and 
coinubiense , and pedatum 
Allosor-us cnspns 

Asplemum Adiantum lugium and the vanety giandiceps, altemans, 
angustifolium, ebeneum, fontanum , lanceolatum and the vanety miciodon , 
mannum and the vaiieties lamosum, tiapezUonne, subbipimiatum, and 
cienatum , Tncliomanes and the varieties mcismn, Mould, lamosum, multi 
fid um, and cnstatum 

Athynum Pibx focmma and the vaiieties corymbiferum, ciispum, Fn/elha?, 
Applebyanum, giandiceps, plumosum, Yictorne, apicuiatum, aciocladon, 
apmefoime, cor on a turn, Elwoitlm, giacillimum, Grantue, niannnm, multi 
ceps, nmltifidum, polyclados, polydactylon, tlijssanotum, ilc , and Gonn 
gianum pietum 

Blechnum Spicant and the varieties imbncatum, multifurcatum, lamosum 
Camptosorus rhizopliyllus 
Ceteiach officmarum 
Cyi tomium falcatum 

Cystopteris bulbifera, fragilis and the vaiieties angustata and Dickieana , 
montana, and sudetica 

Dennstcedtia punctilobula (Dicksoma pilosiuscula) 

Dictyogi avima japonica 
Diplazium lanceum and tlielypteioides 
Gleichenia alpma 

Hymenophyllum tunbridgense and umlateiale 

Lastiea aimula (fcemsecii), atiata, cnstata, dilatata and its vauetics 
ChanterisB, dumetoium, lepidota , eiytbiosoia, Filix mas and the varieties 
Bollandne, cnstata, cnstata angustata, giandiceps, paleacea, Pinden , 
Goldieana,margmahs, montana and the vaiieties cnspa, cnstata, No well] ana , 
noveboiacensis, remota, ngida, spmulosa and Tbelyptens 
Lomaria alpma and clulensis 
Lygodium palmatum 
Nothochlcena Marantic and vestita 
Onoclea sensibilis 
Onychium lucidmn (]apomcnm) 

Osmunda emnamomea, spectabihs, giacibs, Claytomana (mteirupta), 
mgalis and its variety cnstata 

Polypodmm alpestie and its vanety flexile , Dryoptens, Kramen, Idiego- 
pteris, Bobertiannm (calcaieum), vulgaie and its varieties cambncum, 
cnstatum, ommlacerum, pulclierimium, semilaceium, and comubiense 
Polystichum aciostichoides , aeuleatum and its vaiieties lobatum, multi- 
fidum, acrocladon, &c , angulare and its varieties ciistatnm, giandiceps, 
Holeanse, parvissimum, Pateyi, polydactylum, piolifeium, piohfeium Wol 
lastom, rotuudatum, giandidens, imbncatum, plumosum, Kitsomee, pteio 
phorum, tnpumatum, &c ; falcmellum, Lonchitis, and setosum 
Ptens aqmlina, cietica albo-bneata, and Bcabeiula 
Scolopmdnum vulgaie and its varieties aciocladon, Clapbamn, columnaie, 
Coolmgu, cnspum, erispum fertile, ciispum minus, cnspum latum, cnstatum, 
laceratum, marginatum, nmltifidum, Stansfteldu, and many otlieis 
Struthioptenb germamca, japomca, and pennsylvamca 
Tnchomanes radicans 

Woodsia alpma, ilvensis, obtusa, and poiystichoides Yeitclm 
Woodwai dia aieolata, japomca, and vngmica 

See Ferns, vol ix pp 100-107 


YI Fruits 

114 Fimt Tree Bonders — No pains should be spared, in 
the preparation of fruit tree holders, to secure their thorough 
drainage The soil is sometimes placed upon a pavement 
flooring supported by stone or brick piers, with a cavity 
below of 18 inches or 2 feet deep, into which ail is admitted 
by small vertical eyes, placed along the edges of the walk, 
and covered with open iron gratings. This arrangement 
is expensive, and the same advantages can geneially be 
secured by placing over the sloping bottom a good layei of 
coarse rubbly material, communicating with a drain in front 
to carry off the water, while earthenware drain tubes may 
be laid beneath the rubble from 8 to 10 feet apart, so as 
to form air drains, and provided with openings both at 
the side of the walk and also near the base of the -wall 
Over this rubbly matter, rough turfy soil, grass-side down- 
wards, should be laid, and on this the good prepared soil 
m which the trees are to be planted Such an elaborate 
system of drainage is necessary only in the case of adhesive 
clayey subsoils 

The borders should consist of three parts rich turfy cal- 
careous loam, the top spit of a pasture, and one part light 
gritty earth, such, as road-grit, with a small portion (one- 
sixth) of fine lime and brick rubbish They should not be 
less than 12 feet in breadth, and may vary up to 15 or 18 
feet, with a fall from the wall of about 1 inch in 3 feet. The 
border itself should be raised a foot or more above the 
general level. The bottom of the border as well as that of 
the dram must be kept lower than the general level of the 
subsoil, else the soakage will gather in all the little de- 
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pressions of its surface. Fruit-tree borders should not be 
at all cropped with culmary vegetables, or very slightly so, 
as the process of digging destroys the roots of the trees, 
and drives them from near the surface, where they ought i 
to be 

Shallow planting, whether of wall tiees or standards, is 
generally to be preferred, a covering of a few inches of soil 
being sufficient for the roots, but a surface of at least equal 
size to the surface of the hole should be covered with dung 
or litter so as to restrain evaporation and preserve moisture 
In the case of wall trees, a space of 5 or 6 inches is usually 
left between the stem at the insertion of the roots and the 
wall, to allow for increase of girth Young standard trees 
should be tied to stakes so as to prevent their roots being 
ruptured by the wmd-waving of the stems 

In the selection and distribution of fruit trees regard 
must of course be had to local situation and climate The 
best walls having a south or south-east aspect are devoted 
to the peach, apricot, and fig Cherries and the generality 
ot plums succeed very well either on an east 01 a west 
aspect. In Scotland the mulberry requires the protection 
of a wall, and several of the finer apples and pears do nob 
arrive at perfection without this help, and a tolerably good 
aspect The wall-trees intended to be permanent are called 
dwarfs, from their branches springing from near the ground 
Between these, trees with tall stems, called riders, are 
planted as temporary occupants of the uppei part of the 
wall The riders should have been trained iu the nursery 
into good-sized trees, in order that when planted out they 
may come into bearing as speedily as possible 

Standard Flint Tiees should not be planted, if it can 
be avoided, m the borders of the kitchen garden, but m the 
outer slips, where they either may be allowed to attain their 
full size, or may be kept dwarfed Each sort of fruit 
should be planted by itself, for the sake of orderly arrange- 
ment, and m order to facilitate protection when necessaiy 
by a covering of nets Their produce is often superior in 
flavour to that of the same kind of fruit grown on walls 

Almond, 115 The Almond , Amygdalus communis, is very ornamental in 
i aspect to its floweis in the eaily spring months, but ot little value 
for its hint Theie aie two vaneties, one producing large floweis 
and sweet-kemelled fruits, and the other small flowers and hitter 
kei nels E vei y good gai den should contain a tree or two, especially 
of the sweet almond, foi their ornamental aspect in spring The 
almond requires a warm light soil, well drained, and a sheltered 
position and warm aspect It is propagated by buddmg on the 
seedling almond, or for heavier soils on the plum stock See 
Almond, vol i p 594 

Apple 116 The Apple, Pyrus Malus, is amongst the most useful of all 
oiu haidy fruits, and succeeds in localities too cold foi either the 
peai or the plum, while from its floweimg later m the spring it 
is less liable to be cut off by frosts 

It may be piopagated by seeds to obtain stocks for grafting, and 
also for the production of new varieties The established sorts aie 
usually increased by grafting, the method called whip-graftmg being 
prefen ed The stocks should be at least as thick as the finger , and 
should be headed back to where the giaft is to be fixed in January, | 
unless the weather is frosty, but m any case befoie vegetation becomes 
active The scions should be cut about the same time, and laid m 
firmly m a trench, m contact with the moist soil, until requued 

The apple-tree will thrive m any good well-drained soil, the best 
being a good mellow calcareous loam, while the less iron theie is m 
the subsoil the better The addition of mail to soils that are not 
naturally calcaieous very much impioves them. The tiees aie liable 
to canker m undiamed soils oi those of a hot sandy natuie 
Where the soil is not natuially rich enough, it should be well 
manuied, but not to the extent of encouraging ovei -luxuriance 
It is better to apply manuie m the form of a compost than to use 
it m a fresh state oi unmixed 

To foim an oi chard, standaid tiees should be planted at from 25 
to 40 feet between the lows, according to the feitdity of the soil and 
other consideiations The trees should be selected with clean, 
straight, self-supporting stems, and the head should be shapely and 
symmetrical, with the mam blanches well balanced In ordei to 
obtain such a stem, all the leaves on the first shoot from the graft 
or bud should be encouiaged to glow, and in the second season the 
terminal bud should be allowed to develop a further leading shoot, 
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while the lateral shoots should lie allowed to grow r , but so that they 
do not compete with the leader, on which the growth of leaves 
should be encouiaged m oidei that they may give additional 
strength to the stem below them The side shoots should be removed 
gradually, so that the diminution of foliage m this direction may 
not exceed the increase made by the new blanches and shoots of the 
upper poition Dwarf pyiannds, which occupy less space than open 
dwarfs, if not allowed to grow tall, may be planted at from 10 to 12 
feet apart Dwarf bush tiees may be planted fiom 10 to 15 feit 
apart, aceoidmg to the vanety and the soil Dwart bushes on tlie 
Paradise stock aie both ornamental and useful m small gaidens, the 
tiees being always conveniently undei control These bush trees, 
which must be on the proper stock— the French Paiadise— may be 
planted at first 6 feet apait, with the same distance between the rows, 
the space being afterwaids mci eased, if desired, to 12 feet apait, by 
removing every alternate row' 

“Coidons” are trees trained to a single shoot, the laterals of which 
are kept spuned They are usually trained horizontally, at about 

feet from the ground, and may consist of one stem or of two, the 
stems m the latter case being trained in opposite diiections In 
cold districts the finer sorts of apples may be grown against walls 
as upright or oblique coidons From these cordon trees very fine 
fruit may often be obtained The apple may also be grown as an 
espaliei tiee, a form which does not requne much lateial space 
The oidmary tiamed tiees for espaliers and walls should be planted 
20 feet apart 

The fruit of the apple is produced on spuis which form on the 
branchlets of two years old and upwaids, and continue feitile for a 
series of years The principal pruning should be performed in 
summer, the young shoots if crowded being thinned out, and the 
superabundant lateials shortened by bieakmg them half through 
The general w intei pruning of the trees may take place any time 
fiomthe beginning of November to the beginning of Maich, m 
open weather The tiees are latliei subject to the attacks of the 
Amencan blight ( Enosoma mail), which may be removed by 
scrubbing with a hard brush, by painting the affected spots with any 
bland oil, or by washing them with dilute paraffin and soft soap. 

The following are a few of the most appioved varieties of the 
apple tree, ananged m the ordei of their ripening, with the months 
in which they are m use — 

Vessel t Apples 

White Juneatmg July. Ribston Pippin Nov -Mai 

Early Red Margaret Aug Golden Pippm Nov -Apr 

Irish Peach Aug Golden Remette Nov -Api 

Devonshire Quail enden Aug, Sept Northern Spy Nov -A pi 

Duchess of Oldenburg Aug , Sept Rosemary Russet Nov -Apr 

Oslm Aug, Sept Ashmead’s Kernel Nov -Maj. 

Red Astrachan Sept Aromatic Russet Dec -Pel) 

Kerry Pippin Sept , Oct White Winter Cahille ) ^ 

Peasgood’s Nonesuch Sept, Oct (giown under glass) j 
King of the Pippins Oct -Jan Riaddick’s Nonpareil Dec -Apr 

Cox’s Orange Pippin Oct -Feb Couit-pendti Plat Dec-Api 

Court of Wick . Oet-Mar Wvken Pippm Dec -Apr 

Blenheim Pippin Nov -Feb Cornish Gilliflower Dec -May 

Sam Young Nov -Feb. Golden Harvey Dee — Maj 

Sjkehouse Russet Nov -Feb Scarlet Nonpareil Jan -Mar 

Fearn's Pippm Nov -Mar Cockle's Pippm Jan -May 

Herefordshire Pearmam Nov -Mar Lamb Abbey Peai mam Jam-May 

Manmngton’s Pearmam Nov -Mar Old Nonpareil Jan -May 

Margil Nov -Mar Sturmer Pippm Feb -June 

Kitchen Apples 

Keswick Codlm Aug , Sept Gloria Munch Nov -Jan 

Lord Suffield Aug , Sept Blenheim Pippin Nov -Feb 

Hanks Codlm Aug -Oct Tower of Glammis Nov -Feb 

EeklmviUe Seedling Aug -Nov Warner’s King Nov -Mai 

Stilling Castle Aug -Nov Alfnston Nov -Apr 

Stone’s Aug -Nov London Pippm Nov -Apr. 

Emperor Alexander Sept -Dec Northern Greening Nov -Apr 

Waltham Abbey Seedling Sept - Jan Remette de Canada Nov -Apr 

Cellini Oct , Nov Bess Pool Nov -May 

Gravenstem Oct -Dec Royal Russet Nov -June 

Hawthoinden Oct -Dec Gooseberry Nov -July 

Baumann’s Red Wintei ) n . f Tnn Winter Greening Nov -July 

Remette f ULC Rhode Island Greening Dec -Apr 

Mfcre de Mdnage Oct -Jan Rymer Dec -Apr 

Beauty of Kent Oct -Feb Lane’s Prince Albert Jan -June 

Yorkshire Greening Oct -Feb Norfolk Beaufin Jan -J une 

See Apple, vol n p 211 

117 The Apncot, Primus Armeniaca or Armemaca vulgaris, is Apricot 
propagated by buddmg on the mussel or common plum stock The 
tree succeeds m good well-diamed loamy soil, rather light than 
heavy It is usually giown as a wall tiee, the east and west aspects 
being pieferred to the south, which induces mealiness m the fruit, 
though in Scotland the best aspects are necessary The most 
usual and best mode of training is tlie fan method in. the modi- 
fied foim represented m pai 26, undei fig 83 Tlie fruit is 
produced on shoots of the preceding yeai, and on small close spurs 
foimed on the two-year-old wood The trees should be planted 
about 20 feet apart The summer pinning should commence early 
m June, at which period all the lnegular fore-right and useless 
shoots are to be pinched off , and, shortly afterwards, those w'hich 
lemarn are to be fastened to the wall At the wintei pruning all 
blanches not duly furnished with spurs and fruit buds are to he 
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removed. The young hearing shoots are moderately pruned at the 
points, care "being, however, taken to leave a terminal shoot or leader 
to each branch The most common error m the pruning of apricots 
is laying in. the heaiing shoots too thickly , the blanches natmally 
di\ei^e m fan training, and when they extend so as to he about 15 
inches apart, a fiesh bianch should be laid m, to be again sub- 
divided as required The blossoms of the apricot open early m 
spimg, but are moie haidy than those ot the peach , the same 
means of pioteetion when necessary may be employed for both If 
the fruit sets too numerously, it is thinned out m June and m the 
beginning of July, the latei thinnings being used for tarts In 
the south of England, where the soil is suitable, the hardier soits 
ot apricot, as the Breda and Brussels bear well as standaid trees in 
favourable seasons In such cases the tiees may be planted from 
20 to 25 feet apait 

Foi cmg —The ripening of the fruit of the apricot may be aecelei- 
ated by culture undei glass, the tiees being either planted out 
like peaches, or giown m pots on the oi chard-house system They 
must be veiy gently excited, since they naturally bloom when the 
spring temperature is compaiatively low At first a maximum of 
40“ only must be permitted , after two oi three weeks it may be 
laisod to 45°, and later on to 50° and 55°, and thus continued till 
the trees aie m flower, au being fieely admitted, and the minimum 
oi night temperature ranging fiom 40° to 45° After the fruit is 
set the tempeiature should be giadually raised, being kept higher 
in eleai weather than in. dull "When the fruit has stoned, the 
temperature may be laised to 60° or 65° by day and 60° by night , and 
foi lipenmg off it may be allowed to reach 70° or 80° by sun heat 

The Moorpark is undouhtedl} the best apricot m cultivation, and should 
be planted for all general purposes , the Teach is a very similar variety, not 
quite identical , and the Hemskerk is also similar, but hardier The Large 
Euly, iv huh ripens m the end of July and beginning of August, and the 
Knishu, a sweet-kernelled variety, winch ripens in the middle of August, aie 
also to be recommended For standard tiees m favourable localities the 
Breda and Biussels may be added See Apricot, vol u p 214 

118 The Cheny , Cerasus avium and O vulgaris, is increased 
by budding on the wild gean, obtained by sowing tbe stones of the 
small black or red wild cherries To secure very dwarf tiees, the 
Cerasus Mahaleb has been used for the May Duke, Kentish, Moiello, 
and analogous sorts, but it is not adapted for strong-growing 
varieties like the Bigarreaus The stocks are budded, or, more 
raiely, grafted, at the usual seasons The cherry prefers a fiee, 
loamy soil, with a well-dramed subsoil Stiff soils and dry gravelly 
subsoils aie both unsuitable, though the trees require a large 
amount of moisture, particularly the large-leaved sorts, such as 
the Bigarreaus For standaid trees, the Bigarreau section should 
be planted SO feat apart, oi more m rich soil, and the May Duke, 
Morello, and similar varieties 20 or 25 feet apart , while, as trained 
tiees against walls and espaheis, fiom 20 to 24 feet should be 
allowed for the former, and fiom 15 to 20 feet for the latter 

In forming the steins of a standard tree, the temporary side-shoots 
should not be allowed to attain too great a length, and should not 
be more than two years old when they are cut close to the stem 
The first three shoots retained to foim the head should be 
shortened to about 15 inches, and two shoots fiom each encouraged, 
one at the end, and the other 3 or 4 inches lower down When 
these have become established, very little pruning wall be required, 
and that chiefly to keep the principal blanches as nearly equal m 
strength as possible foi the first few years 

Espalier trees should have the branches about a foot apart, starting 
from the stem with an upward curves and then being trained hori- 
zontally In summer pruning the shoots on the uppei branches 
must be shortened at least a week befoie those on the lower ones 
After a year or two clusters of fruit buds will be developed on spurs 
along the branches, and those spurs will continue productive for an 
indefinite period. 

For wall trees any foim of framing may lie adopted , but as the 
fruit is always finest on young spurs, fan-trammg is probably the 
most advantageous A succession of yotmg shoots should be laid 
m every year. The Morello, which is of twiggy growth, and beais 
on the young wood, must be trained m the fan form, and caie should 
be taken to avoid the very common error ot ciowding its branches 

Forcing —The chony will not endure a high temperature noi a 
close atmosphere. A heat of 45° at night will be sufficient at 
stalling, this being gradually increased during tbe first few weeks 
to 55°, but loweied again when the blossom buds arc about to open 
After stoning the temperature may be again gradually raised to 60°, 
and may go up to 70° by day, or 75° by sun heat, and 60° at night 
The best forcing cherries are the May Duke and the Royal Duke, 
the Duke cherries being of more compact growth than the Bigarreau 
tube, and generally setting better , nevertheless a few of the larger 
kinds, such as Bigarreau bTapoleon, Black Tartarian, and St Mar- 
gai et’ s, should be forced for variety The trees may be either planted 
out m folei ably rich soil, oi grown in large pots of good turfy friable 
calcareous loam mixed with i often dung If the plants are small, 
they may be put into 12-mch pots in the first instance, and after 
a year shifted into 15-inch pots early m autumn, and plunged m 
some loose or even very slightly fermenting material The soil of 


the pots should be piotected from snow-showers and cold lains 
Occasionally trees have been taken up m autumn with balls, potted, 
and foiced in the following spung , but those which have been 
established a year m the pots aie to bo piefeired Such only as aie 
well furnished with blossom-buds should be selected The tiees 
should be xemoved to the foi cmg house m the beginning of Decembei , 
if fruit be lequired veiy eaily m the season Dining the fiist and 
second weeks it may be kept neaily close , but, as vegetation 
advances, air becomes absolutely neccssaiy during the day, and 
even at night when the weather will peimit If loicmg is com- 
menced about the middle or third week of Decembei, the liuit 
ought to be npe by about the end of Match Aftoi the fiuit is 
gatheied, the tiees should be duly supplied with watei at the loot, 
and the foliage kept veil syringed till tho wood is matui a 
The following aie some of the best vanoties now in cultivation 
B signifies that they belong to the Bigaueau, D to the May Duke, 
and M to tho Morello section , K, indicates that they aie specially 
adapted foi culmaiy pui poses, andb , m , and e show that they aie 
m use at beginning, middle, and end icspeotively of tho month 
stated — 


Belle d’Oi leans, B 
Eaily Purple Gean, B 
Early Red Bigarreau, B 
Early Jaboulay, B 
Early Lyons, B 
Early Rivers, B 

Black Taitamn, B , 

Bigaireau Noir de 
Schmidt, B , 

Frogmore Early, B 
Elton, B 
Black Eagle, B 
Governor Wood, B 

May Duke, D (on walls) 


b m June 
m June 
me June 
e June 
e June 
e June 
e June 
h July 

■July 
' b July 
b July 
b July 
b July 
( e June 
lb July 
See Cherry, 


Archduke, D 
Royal Duke, D 
Joc-o-sot, B 
Buttner’s Yellow, B 
Buttner’s Black Heart, B 
Bigaireau, B 
Mammoth, B 
Reme Hoi tense, D 
Kentish, M , K 
Morello, M , K 
BigarieauNapoldon, B 
Duchesse cle Pallium, D 

St Margaret’s, B 
Florence B 

. Buttner's October, D K 
vol v p 58(5 


m July 
m July 
m July 
m July 
m July 
in July 
m e Julj 
xu e July 
m e July 
July-Oct 
e July 
o July 
f o July, 
lb Aug 
m e Aug 
Octobei 


119 The Grnnbei i y —The Amoncan cranberry, Oxycoccus nia- Oran- 
crocaipns, grows freely m beds of peat soil or bog eaitli formed for beny. 
their reception m any damp situation Beds are often piepaied 
around the edges of a pond by depositing a layei of nibble or stones 
at the bottom, and ovei these a good thickness of peat oi bog eaith 
mixed with sand, extending about 6 inches below and about 4 
inches above the usual level of the water surface On this bed tho 
cranberry plants should be put in at 2 feet apait, m autumn or 
spring ; spieadmg in all directions, they will soon cover tho wliolo 
sui face with a dense mat of trailing shoots 
The common cianberry, Oxycoccus palustns, a native of Butam, 
beais fruit which is mferioi to that of the Amencan cianbcny m 
size and quality The plants may be tieated m the same mannei, 
and in some places aie very successfully cultivated, See Cran- 
berry, vol vi p 545 

120. The Cun ants are among tho most useful of small fruits Cun ant 
The red and the white cunant are included as varieties undoi Ribes 
mbrum, the white being a pale-fiuited yariety of the led Tho 
black currant is the piodnce of Ribes nigrum Of both types them 
are several greatly impioved varieties 
Red and white cunants are i eadily propagated by cuttings They 
succeed m any well-emiched garden soil, but thrive best m warm 
moist situations, wheie they enjoy an abundance of an , occasionally 
they are trained perpendicularly against low v alls or fences As 
bushes they are best planted in compartments by themselves, at 
about 5 or 6 feet apait each way, and should bo on clean single stems 
some 8 or 10 inches long They are sometimes trained as standards 
on single stems, 3 oi 4 feet high, in which form the fiuit zs moio 
accessible The winter pruning consists in shortening the young 
hearing wood on the sides of the branches so as to foim spurs of an 
inch or two in length Tho leading shoots aie left about 6 inches 
long Some cultivators reduce the young shoots to about half 
their length as soon as the fruit begins to coloui, which is found 
to inciease the size and mipiove tho flavour of the bourn 
The black curiant tkirves best in a moist deep soil and shady 
situation Its culture is much the same as that of tho other cui- 
rants, hut the young shoots are not spurred, all tho pruning neces- 
sary being to keep the blanches thinned out so as to stand clear of 
each othei, and to promote the formation of young wood If tho 
fruit is intended for pieseivrag, it should not be gathered while 
wet, nor, if it can be avoided, immediately after a wot period 
Aphides often cluster in vast numbers at the extremities of the 
summer shoots, especially of led and white currants, and should be 
destroyed by cutting off and burning the parts infested, or by ap- 
plying some of the many insecticides, 

The following are the best sorts of currants for general pur- 
poses — 


Fed—Jted Dutch, Knight’s Large Red, Houghton Seedling or Orangcficld 
ate), Gondoum or Raby Castle (late), Lace-leaved or Largo Sweet Red, 
hmapagne (flesh-coloured). 

White —white Dutch, Wilmotfs Large White 
BlcteJc —Black Naples, Black Grape or Ogden’s, Lee’s Prolific, 
see Currants, vol vi p. 715 
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Eig 121 The Fig, Emus Cauca, lives to a gieat age, and along the 
southern coast of England bears fruit abundantly as a standard , 
but m Scotland and m many paits of England a south vail is 
indispensable for its successful cultivation out of doors 
Eig tiees aie piopagated by cuttings, which should be put into 
pots, and placed m a gentle hotbed They may be obtained moie 
speedily fiom layeis, which should consist of two 01 thiee yeais old 
shoots, and these, when looted, will foim plants leady to bear fiuit 
the first 01 second yeai after planting The best soil foi a fig boi- 
dei is a friable loam, not too rich, but well drained , a chalky subsoil 
is congenial to the tiee, and, to conect the tendency to ovei- 
luxuuance of growth, the loots should be confined within spaces 
sniroimded by a wall enclosing an aiea of about a squaie yard 
The sandy soil of Aigenteuil, neai Pans, suits the fig lemnikably 
well, but the best tiees are those which glow in old quaiues, 
where then loots are fiee fiom stagnant water, aud wheie they aiu 
sholteied fiom cold, while exposed to a very hot sun, which ripens 
the fiuit perfectly The fig succeeds well planted m a paved couit 
against a building w ith a south aspect 
The fig tree liatuially pioduees two sets of shoots and two ciops 
of flint m the season The first shoots geneially show young figs 
m July and August, but these m the climate of England vuy 
seldom npen, and should theiefoie be mbbed off The late oi 
midsummci shoots likewise put foith fruit-buds, which, hovevei, 
do not develop themselves till the following spnng , and these foim 
the only crop of figs on wdnch the Bntish gaidener can depend 
The fig tiee giown as a standaid should get very little piumng, 
the effect of cutting being to stimulate the buds to push shoots too 
vigoious for healing When giown against a wall, it has been 
recommended that a single stem should lie turned to the height of 
a foot Above this a shoot should be trained to the right, and 
another to the left , fiom these principals turn other subdivisions 
should he encouraged, and trained 15 inches apait , and along these 
blanches, at distances of about 8 inches, shoots foi beanng, as neaily 
as possible of equal vigour, should be encouraged The bearing shoots 
produced along the leading blanches should be tunned m at full 
length, and m autumn every alternate one should he cut back to 
one eye In the following summer the tinned shoots should beai 
and npen fiuit, and then be cut back m autumn to one eye, while 
shoots from the bases of those cut back the previous autumn should 
be ti aimed for succession In this way every leading branch will 
be furnished alternately with beanng and siiccessional shoots 
When protection is necessaiy, as it may he m seveie wintei*, 
though it is too often provided m excess, spniccbianclie3have been 
found to answer tlie pm pose exceedingly well, owing to the fact 
that then leaves drop off gradually when the weather becomes 
mildei in spring, and when the tiees reqiuie less protection and 
more light and air The principal part reqmnng protection is 
the mam Stem, which is more tender than the young wood 
Founng —The figiequires more heat than the vine to bi mg it 
into leaf It may be subjected to a temperate e of 50° at night, 
and fiom 60° to 65° m the day, and this should after wards be in- 
creased to 60° aud 65° by night, and 70° to 75° by day, or even 
highei by sun heat, giving plenty of air at the same time. In this 
temperature the evaporation fiom the leaves is very gieat, and this 
must he replaced and the wants of the swelling fiuit supplied by 
daily watering, by syimgmg the foliage, and by moistening the 
fiooi, this atmospheric moisture bemg also necessary to keep down 
the red spidei When the crop begins to npen, a modeiately diy 
atmosphexe should be maintained, with abundant ventilation when 
the weather permits 

The fig tiee is easily cultivated m pots, and by introducing the 
plants into heat m succession the fruiting season may be consider 
ably extended The plants should be potted in tuify loam 
mixed with charcoal and old moitar rubbish, ami m summei top- 
dressings of rotten manuie, with manuie water two oi thiee times a 
week, will be beneficial While the fiuit is swelling, the pots 
should be plunged m a bed of fomenting leaves 
The following aie a few of tbe best fig* , those mailed E. arc good 
foicmg soits, and those marked W suitable for walls — 

Agen brownish-green, turbinate 
Ang&ique (Madeleine), 3? , W yellow, tuibmate 
Brown Ischia, F chestnut coloured, loun dish -turbinate 
Brown Turkey (Lee’s Perpetual), F , W puiplish-brown, turbinate 
Brunswick, W browmsh-gieen, pyrifoim 
Col di Signora Blanca, F greenish yellow, pyrifoim 
Col di Signora Neio daik chocolate, pjnform 
Patte pale dingy brown, pynfoim 
Baily Violet, F browmsh-pui pie, roundish 
Grizzly Bourjassotte chocolate, round 
Grosse Monstreuse de Lipari pale chestnut, tuibmate 
Lucrezia dull white, roundish 
Negro Lai go, F black, long pyriform 
Royal Vineyard pm pie, long pyriform 
White Ischia, F greenish-yellow, roundish-oboiate 
White Marseilles, F , TV pale gieen, loundish-ohoi ate 
flee Fig, vol ix p 153 

Goose- 122 The Gooscbcmj has a double parentage, Kibes Grossulana 
berry being the paient of tbe longli or hairy-fruited soits, and R Uva- 
enspa that of the smooth-fluffed ones It piefeis a loose uch 
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soil, which readily imbibes, but does not retain, much moist uic 
The plant is propagated by cuttings, and should be transplanted 
early m autumn, the trees, like those of the cun ant, being langei 
in lines oi giouped m compaitments The tiees should be foirutd 
with single stems a foot high , and the sutkcis, it any spnng up 
from the roots, should be carefully ic moved Foimuly it was the 

practice m Scotland to spur all the annual wood , but now the blade 
cui rant system of piumng is moie geneially and advantageously 
followed The giound on which the bushes stmd should be lulled 
ovei once a yeai, but only slightly, so as not to distmb the loots, and 
manuie should be applied eithei as a top-diessmg oi m a liquid foim 
The caterpillar which attack the plant may be devtuu ed by dusting 
the leaves with powdeied white hellebore, which seems to be tbe 
only certain remedy, as even hand-picking fails m some st asons 
when the cat ei pillars are veiyahundaut, and the tiees aie uumeious 
The goosebeny, like the cun ant, may be trained on walls oi 
espaliers, to aeceleiate the lipemng oi increase the uze of the huff 
The following is a good limited selection of soi ts — 

Hmnj Reds— Reel Champagne, Reel Wanington, Keens’ needling, Rough 
Red, Loid Deibj, Henson s Seedling, Crown Lub, Cunip >muii 
Hairy Yellows —Yellow Champagne, Earlj Sulpliui (\ eij tail}) , Catliaima, 

Fanny, Bioom Girl 

Hairy Gnens —Early Green Hairj, Glenton Green, Thumlei 
Hairy Whites —White Champagne, Bright Venus, White Lion, Ti am- 
pul ent, Snow di op, Fascination, Antagonist 
Downy White* —Whitesmith, Cheshire Lass, Maul of the Mill. Early 
White 

Smooth Beth —London (rery large), Plough Boy, Small Red Globe, luiktj 
Red 

Smooth Yellows —Smiling Beauty, Leveller, Gipsj Queen, Leadei, Ringer 
Smooth Gieens— Pitmaston Green-gage, Telegraph, Heait of Oak, Gieui 
Overall, Shiner, Geneial Maikham 
Smooth Whites - White Honej, Wlnte Fig, Careless, Fieedom 
See GoosEBBRRi, vol x p 770 

123 The Mcdlai , Mespilus germamca, is a deciduous tiee, native Medial 
of the middle and south oi Eiu ope, and found m hedges and woods 
m England Its fiuit is haul, acid, and unfit foi eating till it 
loses its gieen eolom and becomes “bletted,” in which state it 
aequnes an agreeably acid and somewhat astringent flaw om 
The medial is piopagated bv budding oi grafting upon the white- 
thorn, which is most suitable if the sod is diy and sandy, oi on the 
quince if the soil is moist It pioduees the best fiuit m neh, loamy, 
somewhat moist giound Thetreo maybe grown as a standard, and 
chiefly lequires pruning to pievent the branches fiom crossing and 
i uhbmg each other The fruit should he gathei < d m 3ST ov embu on 
a diy day, and laid out upon shelves in the fiuit loom It becomes 
blotted and fit foi use in the course of two or thiee wet ks 
124. The Melon, Cucumis Melo, is an annual tropical plant of Melon 
climbing oi trading habit, extensively cultivated m Pemia and some 
paits of India The plant icquires artificial heat to glow it to per- 
fection, the rock and cantaloup vaneties succeeding with i bottom 
heat of 70° and an atmospheric tempeiature of 75°, using with 
sun heat to 80°, and the Pei wan vaneties reqiining a bottom heat 
of 75°, gradually increasing to 80°, and an atmosphenc tempeia- 
ture rangmgfrom 75 3 to 80° when the fluff is swelling, as much sun 
heat as the plants can beai being allowed at all times The melon 
glow’s best m rich tuify loam, somewhat heavy, with which a little 
well-rotted dung, especially that of pigeons or fowls, should bo 
used, in tbe proportion of one-fifth mixed in the compost of loam. 

Melons are giown on hotbeds of fermenting manuie, when the wnl 
should be about a foot in thickness, ot m pits heated eitliei by hot 
water oi feimentmg matter, or m houses heated by hot water, m 
which case the soil bed should be 15 oi IS inches thick The fo- 
menting materials should be well prepaied, and, since the heat ha* 
to be kept up by linings, it is a good plan to mtioduoe one oi two 
layers of faggots m building up the bed A mixtuie of dung and 
leaves gives a moie subdued but more durable heat 
Eoi all ordinary purposes Eebruaiy is eaily enough for sow mg the 
fust crop, as well-flavoured fruits can scaicely he looked foi befoie 
May Tire st eds maybe sown singly m 3-mrfi pots m a mixture of 
leaf -mould with a little loam, the puts being plungt d m a bottom 
heat of 75° to 80°, and as neai the glass as possible, m older that the 
young plants may not be diawn up The Ml oi iidge of soil 
should be about a foot m thickness, the rest of the surface being 
afterwaids made up nearly to the same level If the fruiting bed 
is not Tcady when the loots have nearly filled the pots, they must 1 e 
shifted into 4-mch pots, for on no account must they be allowed to 
get starved or pot-bound Two oi three plants are usually planted 
m a mound or iidge of soil placed m the centre of each light, and 
the rest of the surface is covered over to a similar depth as soon a b 
the roots have made their way through the mound 
The mode of pruning and training is similar whether the plants 
are grown on a tiellis or on the surface of abed, with tins difference 
that m the former case the mam stem has to be earned up to a 
sufficient height to reach the trellis before it is stopped. When 
the plants are trained oil the surface of the beds the tops should lie 
pinched off as soon as the second lough leaf is faiily ^formed, the 
stoppmg being effected either long enough before planting to allow 
the buds to bleak, or not until the plants have taken fresh root after 
planting. One branch will thus be developed from the axil of tucli 
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of the two leaves, and they should be foamed one towards the front 
and the othei tow aids the back of the fiame, befoie leaching which 
the points should be pinched off and lateral fruit-beau mg shoots will 

then be pioduced , , . , , , , 

The melon being one of those plants which produce distinct 
male and female floweis (dioecious), it is necessaiyto its feitilitythat 
both should be pioduced, and that the pollen of the male flowei 
should, either imtm ally by insect agency, 01 artificially by the culti- 
vator ’s manipulation, be conveyed to the stigma of the female flow er , 
this setting of the flint is often done by stnppmg a male flowei of 
its corolla, and inverting it m the centre of the fiuit-beaimg flowei 
After the fruit has set and has grown to the size of an egg, it should 
he pieseived from contact with the soil by placing it on a piece of tile 
01 slate , oi if gi own on a trellis by a little swinging wooden shelf, 
just lai ge enough to hold it In eithei ease the material used should 
be tilted a little to one side, so as to permit water to dram away 
Before the piocess of ripening commences, the loots should have a 
sufficient supply of moisture, so that none maybe required from that 
time until the fruit is cut 

When the melon is grown m a house there should he a good depth 
of drainage over the tank or othei source of bottom heat, and on this 
should be placed tuifs, grass side downwards, below the soil, which 
should not he less than 15 and need not he moie than 18 inches m 
thickness The compost should he made moderately firm, and only 
half the bed should be made up at first, the rest being added as the 
loots require it The melon may also he giown m large pots, sup- 
plied with artificial manure or manure water The stems may be 
trained up the tiellis in the usual way, or the l afters of a pme stove 
may be utilized for the purpose If the trellis is constructed m 
panels about the width of the lights, it can be taken down and 
conveniently stowed aw r ay when not in nse 
The piesence of too ranch moisture either m the atmospheie oi 
in the soil is apt to cause the plants to damp off at the neck, but the 
evil, if it appeals, may he checked by applying a little fresh-slaked 
lime round the stem of the plant 
The varieties of melon aie continually receiving additions which 
aie more or less permanent A great deal depends on getting 
the varieties true to name, as they are very liable to get cross- 
fertilized by mseci agency Some ot the best aie— - 

ScarUt-fleihed —Scarlet Gem, and Head’s Scarlet-fleshed 
mite-jlehJied.—t Colston Basset Seedling, and Queen Emma 
Grs&n-jleshed —Victory of Bath, Eastuoi Castle, and Egyptian 

Mul- 125 The Mulberry, Moms nigra, is a deciduous tree, with liiome- 
berry clous flowers, and oblong compound fruits, having a lich aiomatic 
flavour and a fine subacid juice The fruit is m request foi the 
dessert during the months ot August and September It is a native 
of Peisia, and succeeds well as a standard m the waimer parts of 
England, especially m sheltered situations, hut in the north 
of England and the less favoured parts of Scotland it requires the 
assistance of a wall The standard trees requue no other pruning 
or training than an occasional thinning out of the blanches, and are 
generally planted on grassy lawns, to pi event the fruit being damaged 
when it falls. 

The tree succeeds best m a rich, deep, and somewhat moist loam, 
but glows well m any good gai den giound It is usually propagated 
either by cuttings or layers, winch latter, if made from the oldei 
branches of the tiec, come sooner into bearing Cuttings planted 
in the spring should consist of well-ripened shoots of the preceding 
year, with a joint of two-year -old wood at their base, or it planted 
m autumn should have the shoots well matured, and furnished 
with a heel of two-year-old wood The blanches and even stout 
limbs aie sometimes employed as cuttings instead of the younger 
shoots, especially when the object is to obtain a bearing tiee quickly 
The branch should be planted deeply m autumn m good soil, and if 
necessaiy supported m an upright position by a stake The most 
common mode of propagation, kowevei, is by layering the young 
branches The mulberi y may be growu m pots, and gently forw aided 
in an oiehaid house, and under these conditions the fruit acquires 
a richness of flavour and a melting chaiacter which is unknown 
in the fruit ripened outdoors If cultivated in this way it requires 
abundance ot watei while the fruit is swelling, and also frequent 
dressings of artificial fertilizers or doses of liquid manure 
Nectai- 126. The Nectarine is merely a smooth -skinned variety of the 
me. peach, and will he included undei that head (see par 129) 

Nut 127. The Nut, Corylns Avellana, or hazel-nut, one of our indi- 
genous shrubs, is the parent of the Filberts, Cob Nuts, and other 
improved varieties which are met with undei cultivation These 
succeed best m a nch dry loam, deeply worked, and should receive 
from time to time a slight manuring They are generally planted 
m the slip, but thrive best m an open quartei by themselves The 
different varieties are propagated by layers, or more generally by 
suckers , oi, if required, they may he grafted The (Word is a 
favourite kind, being atlim-slielled nut, and having a kernel of high 
favour If either this oi the filbert be grafted on small stocks of 
the Spanish nut, which glows fast, and does not send out suckers, 
dwarfish prolific tiees may he obtained , and, by pruning the roots 
in autumn, the trees may be kept quite neat and bushy. 
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The county of Kent has long been celebiated foi the cultiue of 
nuts for the London market The young plants aie almost always 
suckers fiom old bushes, and are planted fiom 10 to 12 feet apait, 
being subsequently kept fiom crowding oi shading each othei by 
pruning They are suffeied to glow without restraint foi about 
three years, and then, being cut down to within 12 oi 18 inches ot 
the ground, they will push out hom neai the top five oi six 
shoots, which at the winter pinning in then second yeai aie 
shortened one-third A hoop of sufficient diametei is then placed 
within the blanches, and the shoots aie fastened to it at about equal 
distances In the spring of the fourth year all the lateials aie cut 
hack nearly to the pnncipal steins, and fiom these cut- back lateials 
short shoots pioceed, on which fiuit maybe expected m the follow- 
ing year Those which have boine fiuit are aftei wards lomoved by 
the knife The leading shoots me always shortened about two- 
thirds Evei y hearing twig is depi ived of its top, and all suckei s ai o 
carefully rooted out 

The nut being a monoecious plant, it is necessary m the winter oi 
spring piumng to take caie that a sufficiency of the male flowers— 
those produced in pendulous catkins— -are preserved The female 
flowers, which produce the fiuit, aie not visible till spnng, and appeal 
m the form of plump buds, pioducmg from their apex several deep 
cumson threads, which are the styles to which the pollen fiom the 
catkins should be applied 

The best hinds of nuts for garden cultivation aie Lambert's Filbert, the 
Bed and the White Filberts, the Cosford, the Norwich lb oliflc, and Pearson’s 
Prolific 

128 The Orange, Citrus Aiuantium, has been usually culti- Change 
vated in England for the beauty of the plant and the fragrance of 
its blossoms, rather than for the puiposo of affoidmg a supply of 
edible fruit The latter can, howevci , be easily gi own in a hot-house , 
some of the fonts thus giown, especially those of the pietty little 
Tangieune vanety, being superior m quality to the imported fiuit 
The best form of oiange house is the span-roofed, with glass on both 
sides, the height and other conditions being similai to those recom- 
mended for stove plants The tiees may he planted out, a low on 
each side a central path, in a house of moderate width The bolder s 
must he caiefully made, with a drainage bottom of fiom 9 to 12 
inches of broken bricks oi rubbly stones, and a dram leading to the 
exteuor Rough, turf with the grassy side downwards should he 
laid over the drainage material, and then 18 inches of good truly 
loani mixed with gritty sand or fine burnt ballast, to keep it pei- 
meable to watei The trees, if intended to he permanent, should bo 
placed 10 to 12 feet apart Bottom heat (about 80°) is beneficial , but 
it is questionable if its advantages beneath a bed of soil aie not 
more than counterbalanced by the risk of ovei-diyncss, and the 
inconvenience of getting access to the heating pipes an case of lopan s 
becoming necessary It will generally bo found moie convenient to 
grow the plants m pots oi tubs, and then bottom lient can be seem cd 
by placing them onoi ovei a senes of hot- water pipes kept neai to or 
above the ground level The pots oi tubs should he thoroughly 
well drained The tempeiatuic may be kept at about 50° oi 55° m 
wmtei, under which treatment the trees will come into bloom m 
February , the heat must then he increased to 60° oi 65° m the 
day time, and latei on to 80° oi 86° Throughout the gi owing 
season the tiees should be liberally watered, and thoroughly washed 
every day with the garden engine, caie being taken not to mjmo 
the young leaves , this will materially assist m keeping down insects 
The fiuit may be expected to ripen fiom about the middle of Octobei 
to Januaiy, and if the sorts aie goodwill be of excellent quality. 

When the trees are at rest the soil must not bo kept too w r et, since 
this will produce a sickly condition, through the loss of tho small 
feeding loots The tiees lequne little pruning oi foaming When 
a branch appeals to he lobbmg the rest, or growing ahead of them, 
it should he shortened hack oi tied down, 

When grown for the production of flowers, which are always m 
great lequest, the plants must be treated m a similar manner to 
that already descubed, but may do without bottom heat 

The favourite sorts of oianges are the Tangieune, a delicious snmll-fi uited 
early vanety, the Mandarin, which is laigei than Tangieune, the St 
Michaels, which is the most commonly giown, the Maltese Blood, which is 
a very distinct soifc with red flesh , and the Plata oi silver orange 

129. The Peach, Amygdala? Persica, or Persica vulgaris, is one Peach, 
of the most delicious of exotic gai den fruits There are two principal 
races, the Peach piopei, which has firnts covered with a downy 
skm, and the Nectarine, which has fruits covered with a smooth 
skin The peach and the nectarine would theiefoie appear to be 
distinct kinds of fiuit, and indeed have an appreciable difference 
of flavoui , but as both peaches and nectarines have been known to 
grow on the same blanch, and individuals half-peach half-nectarine 
have been pioduced, they must he regaided as meiely varieties oi 
one kind ot fiuit Their treatment, moreover, is the same m ovciy 
lespect 

To perpetuate and multiply the choicer varieties, peaches and 
nectarines are budded upon plum or almond stocks Foi dry situa- 
tions almond stocks are preferable, but they are not long-lived, 
while for damp or clayey loams it is better to use plums Double- 
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working is sometimes beneficial ; tbns an almond budded on a jdum 
stock may be rebudded with, a tender peach, greatly to the advan- 
tage of the latter. The peach border should be composed of turfy 
mellow loam, such as is suitable for the vine and the fig ; this 
should be used in as rough a state as possible, or not broken small 
and fine. The bottom should slope towards the outer edge, where 
a drain should be cut, with an outlet, and on this sloping bottom 
should be laid a thickness of from 9 inches to 12 inches of rough 
materials, such as broken bricks or mortar rubbish, over which 
should he placed a layer of rough turf with the grassy side down- 
wards, and then the good loamy soil to form the border, which 
need not he of greater depth than 18 inches, for the peach tree is 
most productive when the roots are kept near the surface. The 
borders should not be cropped heavily with culinary vegetables, as 
deep trenching is very injurious. Sickly and unfruitful trees 
may often he revived by bringing up their roots within 5 or 6 inches 
of the surface. The experience of the last few seasons has, however, 
been so disastrous that it has been questioned whether it may not 
he better, in cold soils and bleak situations, to abandon outdoor 
peach culture, and to cover the walls with a casing of glass, so that 
the trees may be under shelter during the uncongenial spring 
weather. 

The fruit of the peach is produced ou the ripened shoots of the 
preceding year. If these he too luxuriant, they yield nothing but 
leaves ; and if too weak, they are incapable of developing flower 
buds. To furnish young shoots in sufficient abundance, and of 
requisite strength, is the great object of peach training and pruning. 
Trees of slender-growing, twiggy habit naturally fall most readily 
into the fan form of training, and accordingly this has generally been 
adopted in the culture of peaches and nectarines. The old fan 
form is very nearly that of fig. 82 (p. 245). The young tree is, in 
many cases, procured when it has been trained for two or three years 
in the nursery ; hut it is generally better to commence with a maiden 
plant, that is, a plant of the first year after it has been budded. 
It is then in ordinary practice headed down to five or six buds, and 
in the following summer from two to four shoots, according to the 
vigour of the plant, are trained in, the laterals from which, if any, 
are thinned out and nailed to the wall. If there are four branches, 
the two central ones are shortened hack at the subsequent winter 
priming so as to produce others, the two lower ones being laid in 
nearly at full length. In the following season additional shoots 
are sentforth ; and the process is repeated till eight or ten principal 
limbs or mother branches are obtained, forming, as it were, the 
frame-work of the future tree. The branches may he depressed or 
elevated, so as to check or encourage them, as occasion may arise ; 
and it is highly advantageous to keep them thin, without their 
becoming in any part deficient of young shoots. Sometimes a more 
rapid mode of formation is now adopted, the main shoots being from 
the first laid in nearly at full length, instead of being shortened. 
The pruning for fruit consists in shortening back the laterals which 
liad been nailed in at the disbudding, or summer pruning, their 
length depending on their individual vigour and the luxuriance of 
the tree. In well-developed shoots the buds are generally double, 
or rather triple, a wood bud growing between two fruit buds ; the 
shoot must he cut back to one of these, or else to a wood bud alone, so 
that a young shoot may be produced to draw up the sap beyond the 
fruit, which is generally desirable to secure its proper swelling. The 
pointof this leading shoot is subsequently pinched off, that it maynot 
draw away too much of the sap. If the fruit sets too abundantly, it 
must he thinned, first when as large as peas, reducing the clusters, 
and then when as large as nuts to distribute the crop equally ; the 
extent of the thinning must depend on the vigour of the tree, hut 
one or two fruits ultimately left to each square foot of wall is a full 
average crop. The final thinniug should take place after stoning. 

The best-placed healthy young shoot produced from the wood buds 
at the base of the hearing branch is to he carefully preserved and 
in due time nailed to the wall. In the following winter this will 
take the place of the branch which has just borne, and is to he cut 
out. If there be no young shoot below, and the hearing branch is 
short, the shoot at the point of the latter may sometimes he preserved 
as a fruit hearer, though 
if the hearing branch 
be long it is better to 
cut it back for young 
wood. It is the neglect 
of this which constitutes 
the principal fault iu 
carrying out the English 
fan system, as it is 
usually-practised. Seve- 
ral times during sum- 
mer the trees ought to Fig. 87.— Montreal! Fan Training, 
be regularly examined, and the young shoots respectively topped 
or thinned out ; those that remain are to he nailed to the wall, 
or braced in with pieces of slender twigs, and the trees ought 
occasionally to he washed with the garden engine. 

. The Montreuil form of training is represented by fig. 87. The prin- 



cipal feature is the suppression of the direct channel of the sap, and 
the substitution of four or more commonly two mother branches, 
so laid to the wall that the central angle contains about 90°. The 
other branches are all treated as subordinate members. This form 
is open to the objection that, if the under branch should die, the 
upper one cannot be brought down into its place. 

The form a la Eumoutier (fig. 88), so called from its inventor, 
is merely a refinement on the Montreuil method. The formation of 




the tree commences with the inferior limbs and proceeds towards 
the centre, the branches being lowered from time to time as the 
tree acquires strength. "What is most worthy of notice in this 
method is the management of the 
subordinates in the pruning for 
fruit. When a shoot promises 
blossom, it is generally at some 
distance from the point of in- c— . 
sertion into the old wood, and the 
intermediate space is covered with 
wood buds. All the latter, there- £ — 
fore, which are between the old 
wood a and the blossom c in fig. 89, 
except the lowest b } are carefully 
removed by ebourgeonnement. Tin s 
never fails to produce a shoot : d, PlG _ sg^-p^ingUaDtunoutier. 
the growth of which is favoured by 

destroying the useless spray e above the blossoms, and pinching off 
the points of those which are necessary to perfect the fruit. A re- 
placing shoot is thus obtained, to which the whole is invariably 
shortened at the end of the year. 

■Mr Seymour’s form (fig. 90) approaches more nearly to the French 
method than any other practised in England, but the direct channel 
of the sap is not suppressed. It will be seen that the bearing shoots 
are all on the upper side of the mother branches, and that these 
bearing shoots are wholly reproduced once a year. The one side of 
the annexed figure represents the tree after the winter pruning, the 
other (left hand) side before it has undergone that operation. On 
the latter side the young shoots will be seen to be in pairs, and at 
the winter pruning the lower one, or that which has borne fruit, is 
cut out, and the other is brought down into its place, and shortened 
to about 8 or 9 inches, care being taken to cut at a wood hud. At 



the summer disbudding those buds which are best placed and at 
the same time nearest the base are left to supply the future year’s 
hearing wood. Some object that the annual excision of the bearing 
shoots produces a series of rugged and increasingly ugly protuber- 
ances at their base and along the upper surface of the principal 
branches ; while others declare that this mode of training is the 
most perfect in theory that has been devised. We are inclined, how- 
ever, to prefer the old fan form, which when well executed is nearest 
the natural habit of the tree, and best adapted to the uncertain 
climate of England ; moreover, in all cases, ultra refinement for 
the sake of appearance is neither profitable nor judicious. 

For cold and late situations, the late Thomas Andrew Knight 
recommended the encouragement of spurs on the young wood, as 
such spurs, when close to the wall, generate the best organized and 
most vigorous blossoms, and generally insure a crop of fruit. They 
may be produced, by taking care, during the summer pruning or 
disbudding, to preserve a number of the little shoots emitted by the 
yearly -wood, only pinching off the minute succulent points. On 
the spurs thus formed blossom buds will be developed early in the 
following season. This practice is well adapted to cold situations. 
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peach trees lequne protection, especially at tlie penod of blos- 
soming, particularly m the north of England and in Scotland 
Canvas 01 hunting scieens aie most effectual By applying these 
eaily m the season, gieat benefit may be denvedfromietarding the 
blossom till the fiosty nights of spring have passed Wooden and 
glass copings aie also veiy useful in warding off fiosts 

Fotciiifj—Tnv pi lining and training of the tiees in the 
peach house do not diffei matenally from the methods practised 
out of doors It may also be stated heie that when occasion anses 
peach tiees well furnished with buds maybe transplanted and forced 
immediately without usknig the ciop of fruit, a matter of some 
lmpoitance when, as sometimes happens, a tiee may accidentally 
fail In the forcing of peaches file heat is commonly applied about 
Decembei or January , but it may, wheie there is a demand, begin 
a month sooner At first the house should be merely kept closed 
at about 45°, but the heat should gradually mciease to 55° by the 
time the trees axe m flower, and to 60° when the fiuit is set, aftei 
which the house should he kept moist by spi inkling the walls and 
paths, oi by placing water tioughs on the return pipes, and the 
temperatuie should range fiom 65° hy day to 70° or moie with 
sun heat Aftei the fiuit has set, the foliage should he lefieshed 
and cleansed hy the daily use of the synnge oi garden engine 
When the fiuit has stoned, that is, as soon as the kernels^ have 
been formed, the tempeiatuie should be laised to about 60° as a 
minimum, and to 70°, with 75° by sun beat, as a maximum Watei 
must now be copiously supplied to the bordei, and an admitted in 
abundance Aftei the end of Apul little file heat is lequned 
When the fruit begins to upen, syringing must be discontinued till 
the crop is gathered, aftei which the synnge must be again occa- 
sionally used If the leaves should happen to shade the fiuit, not 
only dm mg the lipenmg process, hut at any time after the stoning 
period, they should be gently turned aside, for, m older that the 
fiuifc may acqune good colour and flavour, it should he fieely ex- 
posed to light and air when ripening , it will bear the direct rays of 
the sun, even if they should nse to 100° The trees often suffer 
fiom mildew, which is best prevented by keeping the boideis of 
the peach house clear and sufficiently moist, and the house well 
ventilated 

The following are some of the best peaches and nectarines, ananged 
m the order of the times of their ripening — 

Teaches 


Early Beatrice 
Early Louisa. 
Frogmore Golden 
Hale's Early , 
Rivers's Early York 
A Bee , 

’Washington Ratlmpe 
Early Silver, . 
Crawford's Earl} , 

Grosse Mignonne 
Noblesse 


e Jul} 
e July 
e July 
1) Aug 
Inn Aug 
m Aug 
m Aug 
me Aug 
j e Aug 
lb Sept 
( e Aug 
lb Sept 
J e Aug 
lb Sept 


Premier 

Royal Geoige 

Bellegarde 
Belle Bauce 
Dymond 
Late Admirable 

Hesse Tardive 
Walbuiton Admirable 
Salway 


( e Aug 

lb Sept 
l e Aug 
lb Sept 
bm Sept 
m Sept 
m Sept 
me Sept 
f e Sept 
lb Oct 
l e Sept 
lb Oct 
J e Oct 
tb, No* 


Nectarines 


Hold Napm 
Rivers's White * 
Murrey , 

Balgouan 
Elruge , 
Pitmasfon Orange * 


, b Aug 
m Aug 
e Aug 
f e Aug 
(b Sept 
J e Aug 
1 b, Sept 
j e Aug 
" tb. Sept 


Yiolette Htoe 

Welbeck Seedling 

Victoria (under glass) 
Tine apple » 

Stanwick llruge 
Albert Victor 
Stanwick (under glass) 


f e. Aug 
lb Sept 
j e Aug 
|b Sept 
Sept 
b Sept 
b Sept 


m e Sept 
m e Sept 


130, The Tear has originated in part from the wild species, Pyrns 
communis, and in part fiom other species of the genus, mduding 
P smensis from China, P Achias from Southern Russia P Sinai 
from Syria, and P salieifoha from the Caucasus It may be readily 
raised by sowing the pips of oidmary cultivated oi of wilding 
kinds, these forming what are known as bee or pear stocks, on 
which the choicer varieties ai e gi afted foi mci ease Tor new varieties 
the flowers should he fertilized, with a view to combine, in the 
seedlings which result from the union, the desnable qualities of the 
parents The dwarf and pyiamid tiees, moie usually planted m 
gardens, are obtained by grafting on the quince stock, the Portugal 
quince being the best ; but this stock, fiom its surface-rooting 
habit, is most suitable for thm shallow sods, or for those of a cold 
damp natme, Some of the finer pears do not unite readily with 
the quince, and in this ease double working is resorted to; that 
is to say, a vigoious-gi owing pear is first grafted on the quince, and 
then the choicer pear is grafted on the pear introduced as its 
foster parent. 

In selecting young pear trees for walls or espaliers, some persons 
piefer plants ono year old from the graft, but trees two or three 
years trained are equally good The trees should he planted im- 
mediately before oi after the fall of the leaf The wail trees require 
to be planted from 25 to 80 feet apart when on free stocks, and from 

to 20 feet when dwarfed Where the trees are trained enpyra- 
flfwfc or m qimomlU (see figs. 78, 79), they may stand 8 or 10 


feet apart, but standards m orchards should be allowed at least 30 
feet, and dwarf bush tiees half that distance 

In the formation of the tiees the same plan may be adopted as 
has all eady been descnbed as suitable for the apple (pai 116) Foi 
the peai orchaid a warm situation is vciy desnable, with a soil 
deep, substantial, and thoroughly diamcd Any good free loam is 
suitable, hut a calcareous loam is the best The late Mi ltiveis 
lecommends that peai tiees worked on the quince should have the 
stock covered up to its junction with the giaft This is effected 
by laismg up a small mound of nch compost aiound it, a contriv- 
ance which induces the giaft to emit loots into the surface soil, 
and also keeps tlie stock fiom becoming hard or baik-bound 
The fiuit of the peai is piocluced on spins, which appeal on shoots 
moie than one year old The mode most commonly adopted of 
tiaming wall pear-tiees is the houzontal (see figs 80, 81) Foi 
the slendei twiggy soits the fan form is to be pieleucd, while for 
stiong gioweis like GanseTs Beigamot, the half-fan oi the hori- 
zontal is moie suitable In the lattei fozm old tiees aie apt to 
acquire an undue pi ojection fiom the wall, and become sciaggy, to 
avoid which a poition of the old spurs should ho cut out annually 

The su m m p.i pruning oi established wall oi ospahoi-iail tiees 
consists chiefly m the timely displacing oi nibbing off of the super- 
fluous shoots, so that the wmtei pinning, m houzontal tiainmg, is 
little more than adjusting the leading shoots and thinning out 
tlie spins, winch should be kept close to the wall, and allowed to le- 
tam but two oi at most three buds In fan-tiaining, tlie subordi- 
nate branches must be legulated, the spurs thinned out, and tlie 
young laterals finally established m then places When horizontal 
tiees have fallen into disoider, the branches may be cut back to 
within 9 inches of the vertical stem and biancli, and trained m 
afresh, or they maybe giaftedwitli other soits, if a vancty of lands 
is wanted 

Summer and autumn peais should be gathered before they aio 
fully npe, otlieiwise they will not m general keep moie Ilian a few 
days The Jargonelle, as Forsyth lightly advises, should be allowed 
to remain on tlie tiee, and be pulled daily as wanted, the fruit from 
standard tiees thus succeeding the produce of the wall tiees In 
lefeience to the Ciassane, Mr G Bindley lecommends gathcmig 
the ci op at tlueB different times, the first a foitmght or moie before 
it is ripe, the second a week oi ten days aftei that, and the third 
when fully ripe The fiist gathering will come into eating latest, 
and thus the season of the fiuit may be consideiably piolongod It 
is evident that the same method may be followed with other sorts 
which continue only a short time m a matui e state 

The varieties of pears are very numerous, while comparatively 
few soits are requiied in any ordinal y gaiden The following is a 
small selection of good sorts which do well m the climate of Britain, 
and they aie arranged accoutmg to the months when they aio 
commonly m use,— a penod which, howevei, varies considerably 
m different seasons — 


Doyenne d’Etd 
Beun 6 de l’Assomption 
Jargonelle 
Souvenir du Coe gibs 
■Williams's Bon ClnAtien 
Beurre d’Amanlis 
Madame Treyve 
Beurrd Supeifiii 
Fondante d'Automne 
Baronne de Mello 
Comte de Lamy 
Louise Bonne of Jersey 
Seckel 
Belle Julie 


Beurrd Boso 
Hoyennd du Coimce 
Huckesse d’Angoul&ne 
GanseTs Beigamot 
Mane Louise 


Besi d'Hdry 
Black Worcester 
Flemish Bon Cliretien 
Verulam 


Dessert Teem 


July 

Aug 

Aug 

Aug , Sept 
Aug , Sept 
Sept 
Sept 

Sept , Oct 
Sept , Oct 
Oct 
Oct 
Oct, 

Oct 

Oct , Nov 
Oct , Nov 
Oct , Nov 
Oct , Nov 
Oct , Nov 
Oct , Nov 


Maid dial de Com Oct , Nov 

Pitmaston Hueliesao \ ^ 

d'AngoulCme [Oct, Nov 

Althoip Ciassane Oct -Dec 

Thompson's Nov 

Hiiyshe's Pimce Consul f Nov , Hec 
Passe Colmai , T Nov , Dec 

Wmtei Nelis Nov -Feb 

Ohaumontel Nov, -Mar 

Beuird cVAienhoig Hec , Jan 

Glou Moiceau Hec , Jan 

Huyshe's Victoria Hoc , Jan 

Monarch , Dec , Jam 

Ztfohh in Gi dgoh c Hec , Jan 

Beun 6 de J ongho Hoc -Feb 

J osdphine de Maluaea , J an . Feb 

Eastei 13euir6 Jan, -Apr 

Nec plus Meuris Jan -Apr 

N o nvelle Fulvie Fob , Mar 


Kitchen Terns 


Oct -Jan 
Nov, -Feb 
Nov -Mai 
Nov -Mar 


Bellissime d'Hivei Nov -Apr 

Catillac . , , Hec -Apr 

Winter Fianc Bdal J an -Mar, 

Uvedalc's Saint Germam Jan -Apr 


181 The Fme-apple, Biomelia Ananas, or Ananassa eativa, Pme- 
requues for its cultivation a tropical climate similar to that of the apple 
West Indies— a mean temperatuie of 70° at the coldest and of 83° 
at the warmest season, with a range of about 10° between tlie night 
and day temperature It also requires a supply of heat, averaging 
about 90°, to the soil m which the roots are placed, and lienee it is 
grown m a hot-house, where it can be supplied with bottom heat, 
by being plunged m a bed of fermenting matenal, sucb as tanner’s 
bark oi decaying leaves, or by hot watei applied either m pipes 
passing through hollow chambers, or shallow hot-water tanks placed 
beneath the plunging beds, The heat arising from violent fermenta- 
tion is, however, greater than the tender roots can bear, and if gieat 
watchfulness be not employed, the labour of many months may be 
wasted in a single day, Bottom heat should not exceed 95°, and may 
be brought down when active growth is not required to about 75“ 
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It must lie legislated m its application by the amount of light and 
of waimth m the an Dimug the season when the plants aie at 
lest it should be compaiatively low, duimg then season of active 
glow til it should be consideiable, and duung their npemng season 
it should be highest ot all 

The top spit of an old loamy pasture, including the tuif, and 
mixed with about one-thud the bulk of good well-iotted dung, forms 
a suitable compost foi the prne-apple The soil used at Meudon, 
wheie these fruits have been yei y successfully giown, is a sandy 
peat ox leaf -mould obtained fiom a high-lying spot, where haid- 
wooded frees, chiefly beech, have long been gi owing The late Mi 
Fleming, when at Tientham, used a mixture of tlnee paits tuify 
maiden loam to onepait of peat, these ingredients being mixed to- 
gether and laid undei a wooden platfoim on which sheep weie fed 
(which was so constructed that the dung and mine of the sheep 
fell thi o ugh), and left theie long enough to become well enriched 
Othei noted cultivators have lecommended tuify loam and sheep 01 
deer dung m the piopoition of six of loam to three of the manure, 
one of leaf-mould being added The compost should be piepaied 
a consideiable time beforehand, and frequently turned over and 
aerated , when used, it should be loughly broken with the spade, 
hut not scieened Some cultivators, who do not othenuse enrich 
the soil, use half-inch bones and soot at the time of potting in the 
proportion of an 8 -inch potful of each to a barrowful of fibious 
£>m face soil The plants when growing freely are benefited by the 
use of liquid manme of an ammomaeal character 

The pme-apple is sometimes piopagated by planting the crowns 
which glow on the fruit, hut moie commonly from the suckeis 
which appear at the base of the stem, these being a less time m 
ai living at a fruiting state When removed from the fruit oi stem, 
the crowns oi suckeis aie trimmed and laid aside till the scar has 
dned, after which they are potted This usually takes place 
during August or September, as the offsets .should he allowed 
to obtam considerable size before they are removed, for the leason 
that laige suckeis glow wntli moie vigoui and come soonei into 
fruit than those of smallei size They should he placed in 6*mcli 
oi S-mch pots, the soil being somewhat lighter then than that used 
afteiw'aids They may he slightly shaded foi a short period, and 
m about eight oi twelve days may leceive a little watei The old 
loutme of pme-apple cultuie emhiaced a penodof three years, but 
this has been reduced by modem glowers to about eighteen months 
The more rapid method was fiist hi ought into notice by Abereiombie 
Its chief features are the employment of moie matuie suckeis at 
the outset, and the acceleration of the growth of the plants aftei- 
wards by the application of a hottei and moister atmospheie than 
foimerly, so as to obtain the giowth of two summers in one 

The loots should he preserved in a fresh healthy state dining 
wmtei, so as not to require being ent away, as was foimeily done , and 
this may be secured by giving very model ate and judicious waterings, 
and by keeping the bottom heat well nnder conti ol About the 
beginning of March, or earlier, the foiwarclest young plants from 
suckeis aie selected from the stock of succession plants, and the 
earth and roots examined , they are then put into laigei pots in 
good soil, and plunged m a bed having a genial bottom heat of about 
85° They lequne to he shaded foi a few days, and aftei they 
begin to root should receive moderate waterings As soon as the 
roots thicken in the balls of soil, which will he about the beginning 
of August, they are to he transferred into 10-mch oi 12 inch pots, m 
which they will matme their fimt At each successive shift the hall 
of earth and roots is to be preserved entire, Fiom March onwards 
the temperature is gradually increased as follows — In Maich, 60° 
to 70° by night, 70° to 80° by day , April 70° to 75° by night, 80° 
to 85° by day, May 75° to 80° by night, 90° to 95° by day, 
June 80° to 85° by night, 95° to 100° by day After the beginning 
of August the heat is allowed to decline gradually until it ai rives 
at the winter temperature of 60° While fire heat is used, the 
nocturnal temperature should not exceed 80°, and sufficient 
moistuie must be supplied To prevent the plants from being 
drawn, they should be allowed ample space— 2 feet from plant to 
plant is not too much — and he placed as neai the glass as possible 
In August and September abundance of an and moie copious sup- 
plies of water aie given To prevent the roots from damping off 
m winter, water must be cautiously applied, and the pits should he 
heated by moans of file heatrathei than by fermenting materials 
Some gardeners apply this biennial mode of cultivation only to the 
varieties of the Queen type, but our best cultivators for the most pait 
adopt it m its mam features for all varieties, and the fruit produced 
is finer than that grown upon the triennial course Those, hov- 
ever, who wish to cultivate such large and coaise sorts as the 
Providence may possibly find it necessaiy to take a longer period 
for fruiting them 

The period at which pine-apple plants first show their friut stems 
is the most cirtical m theii whole cultuie The plant must be of a 
ceitam age, or at least of a certain magnitude, before it will start 
freely oi to good purpose. In the second yeai a Queen pme is 
capable of producing a perfect fruit ; and mthe thud year the large 
varieties anive at puberty. The solid part of the stem is then 


observed to have increased m bulk, and to have ascended consider- 
ably above the soil The start is generally requited to be made at 
a paiticulat period, but the fruit stalls do not appear until the pot 
is filled with loots It is therefore necessary that the loots shall 
have neaily occupied all the new sorl by the time the development 
of the fruit is requited, and caie shun id be taken that m winter 
the tendei fibies should sutler neither fiom drought noi iiom exces- 
sive moistuie oi heat After the plants show fruit they aie ucvei 
shifted, but the suifaee soil may be replaced by some fresh and rich 
compost "Water is supplied from time to time, hut should nevei 
be colder than the average temper atiu e of the house Whilst tire 
fruit is swelling, caie muht be taken to cany on the giowth of the 
plant with equability and modeiation As the fruit approaches 
maturity, water is gradually withheld, lest the flavour should beim 
paned Pine-apples should he cut a slioit time befoie they obtain 
complete maturity, they do not keep sound long after being cut, and 
consequently, if they have to be kept over foi a shoit penod the plant, 
pot and all, should be moved to a diyisli modeiately cool loom 
The Hamiltonian system of pme growing was at one time moie 
frequently adopted than now Instead ot the suckeis being de- 
tached from their paient stems beioie fruiting, the base ot the old 
stem was baied of leav es and eai tiled up w ith uch compost, into which 
itiootedfieely, eachsuckei thus producing aupe fruit m horn eight 
to twelve months from the time it was stinted When tins fruit 
was cut, the process was repeated till a third succession of fruit 
and a fourth weie obtained, after which the sucker which bum the 
last fruit was cut off with 6 oi 8 inches of the mam stem, and potted 
so as to furnish anothei similar progeny of suckers 
The Queen, as a quick-fruiting soit, and the larger Smooth-leaved 
Cayenne, aie the chief favourites among cultivators It may, how- 
ever, be useful to give the names of a few' of the best varieties , — ■ 

Spiiidcss-lc'a cd Pinc-applc 
Smooth-leaved Cayenne, fruit laige, cylindrical good in win 
Sjpiny-lcaml Puic-applcs 

Black Jamaica fruit ov al, 4 to 5 lb , one of the best for vvmtu use 
Charlotte Rothschild fruit cylindrical, 7 to 11 lb , good m winter 
Enville fruit pyramidal, G to 7 lb 

Lady Beatrice Lambton fruit pyramidal, 11 it , good m wintei ; very ]unj 
Lord Canngton fimt cylindrical, 5 to 7 it , good m winter 
Prince Albert fruit pyramidal, C to S lb, best m summer and autumn 
Queen fruit cylindrical, 4 to 8 it , the best sort foi general pmpOMis 
liioresby Queen fruit roundish ovate, 0 to 8 ib 

132 The jPlui/i } Piunus domestiea, is considered a native of Plum 
England, hut many of the be&t cultivated varieties have been intro- 
duced from France The fruit i& not only prized for des&eit, but 
also for culmaiy pm poses 

Plums aie piopagated chiefly by budding on stocks of the Mussel, 
Brussels, St Julien, and Pear plums The damson, wine sour, and 
other vaiicties, planted as standards, are geneially increased by 
suckers For planting against walls, trees which hav e been trained 
for two years m the nursery are prefened by some, but maiden tiees 
can be veiy successfully mtioduced, and by a course of liberal treat- 
ment, with less hard pi unmg, may be more speedily got to a fruiting 
state Any good veil- drained loamy soil is suitable for plums, that 
of medium quality as to lightness being decidedly preferable W alls 

with an east oi west aspect are generally allowed to them, the dis- 
tance between the trees being from 20 to 30 feet The horizontal 
mode of training is adopted by many, but the fan or half-fan foims 
aie also very commonly followed, and where theie is sufficient height 
piobably the fan system is the best The shoots ought to be laid m 
neaily oi quite at full length The fimt is produced on small spurs on 
blanches at least two yeais old, and the same spins continue fruitful 
foi several years, Standard plum trees should be planted 25 feet 
apart each w T ay, and dwaifs 15 or 20 feet. Such ti ees require only to 
have a portion of their wood thinned out occasionally when they aie 
young The hardy kinds giown in this way aie veiy productive 
Iu favourable seasons the ciops lequue tlimmng, to relieve the 
branches from the excessive weight The unripe fruit, if fully giown 
and be ginn ing to change colour, is quite fit for cooking Foi dessert 
purposes the friut should he allowed to remain on the free as long 
as it will hang, and should be gathered by the stalk without dis- 
turbing the bloom Such kinds as Goe’s Golden Biop and Ickvorth 
Imperatnce, if gathered diy, wrapped in tissue papei, and laid m a 
dry cool fruit-room, may be kept for months fit for use 
The following is a selection of good reliable varieties of plums, 
with their times of lipenmg: — 


Dcsseii Fluhis . 


Early Green Gage * e, July 

Eoyal H&tive 

Rivers’s Early Apricot.. t> Aug 
Denmston's Supeib . m Aug 
Oullms Golden ♦ , in Aug 

Green Gage . , . me Aug 

ATLaughfin’s e Aug 

Washington, Sept 

Angelina Burdett , , b Sept 
Burple Gage . . ,b Sept 

Transparent Gage ,b. Sept, 


Woolston Black b, Sept 

Jefferson*. . bm Sept 

Kirke’s . bm Sept, 

Hufings's Superb * m. Sept 
Reine Claude du Comte l m o pn + 

Coe’s Golden Drop . - e. Sept 

Reine Claude de BaW -j | 

Ickworth Imperatnce b Oct 
T , fe Oct 

Late Rivers . . . ^ 
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Quince. 


Rasp- 

berry 


Service 


Early Rivers 

Early (Means 

t'zai 

Sulfcan 

Tersliore 

Orleans 

Trace Engelbert 
Trace of Wales 


Culinary Plum 

e July | White Magnum Bonum Sept 


bm Aug Mitchelson’s b Sept 

m Aug Pond’s Seedling b m Sept 

m Aug Victoria (Aider ton) bm Sept 

m e Aug Crittenden’s Damson m Sept 

e Aug Diamond m Sept 

f e Aug Wme Sour m Sept 

\ b Sept Autumn Compote e Sept 

j e Aug Sandall’s e Sept 

| b Sept Belle de Septembre b m Oct 


133 The Q wince, Cydonia vulgans, is hut little cultivated 111 
Great Bntam, two or tbiee tiees planted m the slip or orchaid 
being in geneial found to he sufficient for a supply of the fiuit , m 
Scotland it seldom approaches maturity, unless favoured by a wall 
The funt has a powerful odour, hut m tfie raw state is austere and 
astringent, it, however, makes an agreeable maimalade, and is often, 
used to give flavour and poignancy to stewed or baked apples 

The < pvm p.fi piefers a rich light and somewhat moist soil The 
tree is generally propagated by cuttings or layeis, the former mak- 
ing the best plants, but being longer m growing It is much used 
as a dwaifing stock foi ceitam kinds of pears, and for this purpose 
the young plants when bedded out m the quarters should he 
shortened back to about 18 or 20 inches Those loqmred to foim 
standard frnit-beanng tiees should he trained up to a single stem 
till a height of 5 oi 6 feet is attained 

There aie three principal varieties of the quince, the Portugal, 
the apple-shaped, and the pear-shaped The Portugal is a tallei and 
moie vigoious grower than the others, and has laigei and finer fruit , 
the apple-shaped, which has loundrsh fruit, is more pioductive, 
and ripens under less favourable conditions than either of the 
others , while the pear-shaped has roundish-py inform, fiuit, which 
upens later than that of the apple-shaped variety 

134 The Raspberry, Euhus Idseus, which is found wild m Gieat 
Biitam and in woods throughout Em ope and Asiatic Russia, is 
propagated fiorn suckeis, which may be taken off the patent stools 
m Oetobei, and planted m rows 5 or 6 feet apart, and at 3 feet 
asuuder m the lows It is the habit of the plant to throw up from 
the root every year a number of shoots or canes, which hear fiuit the 
subsequent year, and then decay In dressing the plants, winch is 
done immediately aftei the crop is gathered, all these exhausted 
stems are cut away, and of the young canes only three or four of the 
strongest are left, which are shortened about a thud The stems, 
being too weak to stand by themselves, aie sometimes connected 
together by the points m the form of arches, oi a stake is driven m 
midway between the plants, and half the canes aie bent one way and 
half the other both being tied to the stake Sometimes they aie tied 
upright to stakes fixed to each stool The best support is, how ever, 
obtained by fastening the points of the shoots to a slight hoiizontc.il 
lail or bar, placed a foot and a half on the south side of the rows, 
by which means the hearing shoots arc deflected from the perpen- 
dicular to the sunny side of the row, and are not shaded by the 
annual wood When this mode of training is adopted, the plan of 
planting 1 foot apart m the row and leaving one or two canes 
only to each shoot is pieferable The giouna between the rows 
should never be disturbed by digging , but an abundant supply of 
good manure should be given annuallym autumn as a dressing, which 
should he forked m regularly to a depth of 4 or 5 inches All 
surplus suckeis should he got away eaily in the summei before they 
have robbed the roots,— five or six, to be l educed to the foui best, 
being reserved to each loot Ei esh plantations of lasphernes should 
be made eveiy six or seven years The double-bearing varieties, 
which continue to fruit during autumn, require light soils andwaim 
situations. These should he cut close down m February, as it is 
the strong young shoots of the current year which bear the late 
autumnal crops The other varieties may be m ade to b eai m autumn 
by cutting the stems half-way down at an eaily penod m spring , 
but, as with all other fruits, the flavour of the raspberry is best 
when it is allowed to ripen at its natural season 

The following are some of the finer sorts now m cultivation — 
Baumforth’s Seedling— a large summer bearing red 
Carter’s Prolific— a large summer-bearing red 
Fastolf or Filby— a large summei-beanngred 
HTaren’s Prolific— a large double-bearing red 
Northumberland Ffilfiasket— a large summer red 
Oetobei Red— a fine autumn-beanng red 
October Yellow— a fine autumn-beanng yellow 
Prince of Wales— a large summer bearing red. 

Red Antwerp— a large summer-bearing red 
Rogers's Victoria— a large autumn-beanng red 
Round Antwerp— a large summer-bearing led 
Sweet Yellow Antwerp— a large summer-bearing yellow 


135 The Service , Pyrus Sorbus or P domestica, is a European 
tree which has been regaided as a native of England on the evidence 
of a single tiee, which has piobably been planted, now existing in the 
forest of Wyre Though not much cultivated, its fruit is esteemed 
by some persons, and thcrefoie two or tkiee trees may very well 
be provided ivith a place m the orchard, or in a sheltered comer of 
the lawn The txee is seldom pioductive till it has arrived at a 
goodly size and age. The fiuit has a peculiar acid flavour, and, 
like the medlar, is fit for use only when thoroughly mellowed by 


being kept till it lias become bletted There is a poai -shaped 
vauety, pynfoimis, and also an apple-shaped variety, malifoimis, 
both of which may he piopagated by layers, and still bettei by 
grafting on seedling plants of then own kind The fiuit is some- 
times bi ought to maiket m winter 

136 Th& Strawberry of the garden has been obtained by the Shaw 
ciossing of seyeial species of Eragana, the laigei-fimtcd soits fiom beny 
E giandifloia, clulensis, and virgimana, and the smallei alpines from 
E vesca The alpme varieties should be raised fiom seeds, while 
the othei soits aie continued tiue to then kinds by itmneis 
If new varieties aiedesned, these are obtained by judicious ciossmg 
and seeding 

The seeds of the alpines should he saved fiom the finest fiuit 
lipened early m the summei They should at once be sown, either 
m a shelter ed boidei outdoors oi m pots The soil should be nch 
and light, and the seeds veiy slightly coveied by silting ovci them 
some leaf-mould or old decomposed cow dung When the plants 
appearand have made five oi six leaves, they should be transplanted 
to where they are to remain for bearing The seeds sown in pots may 
be helped on by gentle heat, and when the plants aie large enough 
should he pricked out m fine nch soil, and m June transferred to 
the open ground foi bearing , they will pioduce a paitial ciop m the 
autumn, and a full one in the following season The same treat- 
ment may he applied to the choicer seedlings of the larger -fuuted 
soits from which new vaneties aie expected 

The runners of established sorts should he allowed to root m the 
soil adjoining the plants, which should, therefore, be kept light and 
fine, and as soon as a few leaves are produced on each the secondaiy 
lunners should be stopped When tire plants have become well- 
rooted, they should at once be planted out They do best m a 
lathei strong loam, and should be kept tolerably moist The 
scarlet section piefeis a rich sandy loam The ground should bo 
trenched 2 oi 3 feet deep, and supplied with plenty of manure, a 
good proportion of which should lie just below the loots, 10 oi 12 
inches from the surface The plants may be put in on an average 
about 2 feet apart Mi Myatt, a well-known stiawbciry-giower 
for market, plants m lows 18 niches apart, and tire same distance 
from plant to plant in the lows, but leaves a space of 30 inches lor 
an alley separating groups of three rows, and after the first year 
the middle row is cleared away Some of the best gioweis allow 2J 
feet between the rows, with the plants 2 feet from each othoi 

A mulching of strawy manure put between the rows in spring 
serves to keep the ground moist and the fruit clean, as well as to 
afford nourishment to the plants Unless required, tire runners are 
cut off early, in older to promote the swelling of the fi uil The plants 
should be wateied during dry weather after the fruit is sot, and occa- 
sionally till it begins to colom As soon as the f i nit season is ovei , 
the lunneis are again removed, and tiro gionnd hoed and raked 
The plantation should be renewed every second or third ycai, oi 
less frequently if kept fiee of lunneis, if the old leaves are cut 
away after the fruit has been gathered, and if a good top-di easing 
of rotten dung or leaf-mould is applied A top-dressing of loam is 
beneficial if applied before the plants begin to grow m spnng, but 
after that penod they should not bo distuibed dining the summer 
either at loot oi at top If the plants pioduce a large nuinbei of 
flower-scapes, each should, if fine large fiuit is desired, have them 
reduced to about foui of tbe stionge&t The lowest blossoms on 
the scape will he found to produce tlio largest, earliest, and best 
fruits The fiuit should not be gathered till it is quite ripe, and 
then, if possible, it should be quite dry, hut not boated by the sun 
Those intended for preset vmg aie best taken without the stalk and 
the calyx 

Forcing —The i miners propagated for forcing aie layered into 
3-mch pots, filled with rich soil, and held film by a peg oi stone, If 
kept duly wateied, they will soon form independent plants. The 
earlier they are secured the better When finely looted they are 
lemoved and transferred into well-drained G-mcli pots, of stiong well- 
enriched loam, the soil being lammed very firmly into the pots, 
which are to be set in an open airy place In severe hosts they 
should be coveied with dry litter or bracken, but do not necessanly 
require to be placed under glass They aie moved into the 
forcing houses as required The mam points to bo kept in view m 
foi cmg strawberries are, first, to have strong stocky plants, the leaves 
of which have grown sturdily from being well exposed to light, and 
secondly, to grow them on slowly till fiuit is set When they are 
first mtioduced into heat, the tempeiature should not exceed 45° 
or 50° by fire heat, and air must be freely admitted , should the 
leaves appear to grow uptlnn and delicate, less fixe heat and more 
an must be given, but an average temperature of 55° by day may 
be allowed, and continued while the plants are m flowei When 
the fruit is set the heat may be gradually increased, till at the 
ripening period it stands at 65°, and occasionally at 76° by sun- 
heat While the fnut is swelling the plants should novel be allowed 
to get dry, but when it begins to colour no more water should 
be given than is absolutely requisite to keep the leaves from flag- 
ging, The plants should he lemoved from the house as soon as 
the crop is gathered The forced plants properly liaidcned make 
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fii st-iate ontdooi plantation 1 ?, and if put out early m summer, m 
good gtound, will often produce a useful autumnal eiop 
The vaneties aie veiy numerous The following aie some of the 
"best and most distinct of those now nr cultivation, those ma rked * 
being specially suitable for forcing — 

Amateur — a "brisk-flavoured variety 

Butiah Queen' ’"—one of the best-flavoured sorts , requires good cultivation 

Di Hogg— ahaidier foim of British Queen 

Elton— late, and valuable foi pieserving 

Encliantiess— a fine-flavoured late variety 

iulbeit Pine*— an excellent high-flavoured sort 

Frogmoie Late Pme— a good late smt 

James Veitcli 77 — a large solid showy variety 

Keens' Seedling*-— a fine old soit, of great nient for all piuposes 

La Constants^- an excellent sort, of sprightly flavoui 

La Giosse Sucrde*— large, and of excellent flavour 

Loxfoid Hall Seedling— one of the best late soits 

Lucas*— a useful fine-flavoured vauefcy 

Myatt’s Eliza— veiy high-flavoured, perhaps in this respect unequalled 

Oscar *— good for a general crop , trav els vv ell 

Piesident *— a useful brisk-flavoured soit 

Sn Chailes Napier*— a capital market fruit, rather acid 

Sir Harry— a favourite market fruit 

Su Joseph Paxton*— an excellent large high-flavoured sort 

Vicomlesse Hgricait de Ihury*— good for all purposes , one of the best 

Vine 137 The Vina, Yitis vimfera, a native of the shores of the Cas- 
pian, and a deciduous climbing shrub, is haidy m Britain so 
far as regaids its vegetation, but not haidy enough to bring its fruit 
to satisfactory matunty, so that for all practical purposes the vine 
must be regarded as a tender fiuit Planted against a wall or a 
building having a south aspect, or trained over a sunny roof, such 
sorts as the Black Clustei, Black Prince, Pitmaston White Cluster, 
Royal Muscadine, Sweetwatei, &c , will ripen m the w armest Eng- 
lish summeis so as to he very pleasant eating, but in cold summers 
the fruit is not eatable m the raw state, andean only be conveited 
into wine oi vmegai For outdoor culture the long-rod system 
is geneially piefcned 

When the plant is grown under glass, the vine border should oc- 
cupy the mtenor of the house and extend outwards in the fi out, but 
it is best made by instalments of 5 or 6 feet as fast as the pre- 
vious poi turns become well filled with roots, which may readily be 
done by packing up a turf wall at the extremity of the portion to he 
newly made , an exterior width of 15 feet will be sufficient Inside 
bordeis leqmre frequent and thoiough waterings In well-drained 
localities the bolder may be partially below the ground level, but 
m damp situations it should he made on the suiface , in either case 
the firm solid bottom should slope outwards toward an efficient 
dram A good bottom may be formed by chalk rammed down 
close On this should be laid at least a foot thick of coaise hard 
rubbly material, a layer of rough turf, grass side downwaids, being 
spread over it to prevent the compost from woikmg down The 
soil itself, which should be 2J or 3 feet deep, nevei less than 2 
feet, should consist of five parts lieh turfy loam, one part old lime 
rubbish or bioken bricks, including a little wood ashes oi burnt 
earth (ballast), one part broken charcoal, and about one part of 
half-inch bones, the whole bemg thoioughly mixed, and kept dryish 
till used 

Young vines laised from eyes are gen er ally preferi ed for planting 
The eyes being selected from well-ripened shoots of the pievious yeai 
are planted about the end of January, singly, in small pots of light 
loamy compost, and after standing m a warm place for a few days 
should be plunged m a propagating bed, having a bottom heat of 75°, 
which should be mei eased to 85° when they have produced several 
leaves, the atmosphere being kept at about the same temperature or 
higher by sun heat during the day, and at about 75° at night As 
soon as loots are freely foimed the plants must be shifted mto 6-ineh 
pots, and later on into 12-mch ones The shoots aie trained up near 
the glass, and, with plenty of heat (top and bottom) and of water, 
with air and light, and manure water occasionally, will form firm 
stiong well-ripened canes m the couise of the season To prepare 
the vine for planting, it should he cut hack to within 2 feet of the 
pot eaily m the season, and only 3 oi 4 of the eyes at the base 
should be allowed to glow on The best time foi planting is m 
spimg, when the young shoots have just started The vines should 
he planted inside the house, fiom 1 to 2 feet from the front wall, the 
loots being placed an mch deeper in the soil than before, carefully 
disentangled and spread outwaids fiom the stem, and covered caie- 
fully and firmly with friable loam, without manure When the 
shoots aie fairly developed, the two strongest are to be selected 
and trained m When forcing is commenced, the vinery is shut 
up for two or three weeks without fire heat, the mean temperature 
ranging about 50° Fire heat must be at first applied very gently, 
and may range about 55° at night, and from 65* to 70° by day, but a 
lew degiees moie maybe given them as the buds break and the 
new shoots appear When they are m flower, and onwards during 
the swelling of the berries, 85° may he taken as a maximum, running 
up to 90° with sun heat, and the temperature maybe lowered some- 
what when the fiuit is ripe As much ventilation as the state of 
the weather will permit should he given A moist growing atmo- 
sphere is necessaiy both for the swelling fruit and for maintaining 
the health of the foliage A due amount of moisture may be kept 
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up by the use of evaporating troughs and by flinging the walk and 
pathways two oi three times a day, but the leaves should not be 
sjnmged When the vines aie m flower, and when the fiuit in 
colouring, the evaporating tioughs should be kept diy, hut the 
aridity must not be excessive, le&fc the led spidei and other huitful 
insects should attack the leaves In the comae oi the season the 
bordeis (mside) will leqime several thorough soakmga of warm 
watei, — the firatwhen the house is shut up, tins being repeated 
when the vines have nude voung shoots a tew inches long, again 
when the vines aie m flowei, and still again when the bemis are 
taking the second swelling after stoning Outside borders reqime 
watering m very diy summei weather only 
There are thite principal systems of pi unmg vines, teamed the 
long-rod, the skoit-iocl , ami the spin sj steins, ami good ciops have 
been obtained by each of them It is admitted that larger hunches 
aie generally obtained by the long-iod than by the spur sjsttm 
The principle of this mode of pruning is to tram in at umsideiablu 
length, according to then strength, shoots ot the last jeai’s growth 
foi producing shoots to beai fiuit in the present, these rods aie 
afterwards cut away and replaced by young shoots trained up during 
the preceding summer, and these aie in their turn cut out m 
the following autumn after beaung, and leplaced by shoots of 
that summer’s growth By the shoit-iod system, short instead of 
long lods are i etamed , they are dealt with m a snuilai mann ei The 
spur system has, however, become the most genail In this case 
the vines aie usually planted so that one can be trained up umla 
each rafter, oi up the middle of the sash, the latter method being 
pi eferable The shoots are cut back to buds close to the stein, w Inch 
should be encouiaged to form alternately at equal distances light 
and left, by lemovmg those buds iiom the original shoot which aie 
not conveniently placed The young shoots fiom these buds aie to 
be gently brought to a horizontal position, by bending them a little 
at a time, and usually opposite about the fourth leaf the rudiments 
of a hunch will be developed The leaf dncctly opposite the bunch 
must in all cases be preseived, and the young shoot is to be topped 
at one oi two joints beyond the incipient friut, the latter distance 
being pi eferable if theie is plenty of loom for the foliage to expand , 
the lateial shoots, winch will push out after the topping, must be 
again topped ahov e their fhst oi second joints If the bunches aie 
too numerous they must he thinned befoie the flowers expand, and 
the berries also must be propeily thinned out and regulated as soon 
as they are well set, caie being taken, m avoiding oveieiowdmg, 
that the bunches be not made too thin and loose 
The cultivation of vines m pots is very commonly piaetiscd with 
good results, and pot- vines aie veiy useful to force foi the earliest 
ciop The plants should be raised from eyes, and grown as stiong 
as possible m the way already noted, in rich turfy loam mixed with 
about one-third of hoise dung and a little bone dust The tempeia- 
tme should be gradually increased from 60° to 80°, oi 00° by sun 
heat, and a bottom heat a few degiees higher must be maintained 
during their growth As the roots require more room, the plants 
should be shifted from 3 -inch pots into those of 6, 12, oi 15 inches 
m diamctei, m any of which larger sizes they maybe fruited in the 
following season, but, to be successful m this, the young rod pio- 
dueed must be thoroughly matured after it has leached its limit 
of growth 

The vine, both indoors and out, is veiy subject to the vine -mil day, 
which appears to the naked eye like a white powder , when this is 
visible theie is no effectual remedy, but if taken at the earliest stage 
it may be destroyed by dusting the whole plant, stem, leaves, and 
fiuit, with sulphur An equally destructive enemy is the vine louse, 
Phylloxera utstatf n No certain easily applied cure lias yet been 
discovered, and practically the onlysuie remedy is to destioy the 
vines, clear out the old infested soil, and cleanse the structures 
thoroughly in every part 

The number of vaneties of grapes possessing some merit is con- 
siderable, but a very few of them will be found sufficient to supply 
all the wants of the cultivator For geneial purposes nothing 
appioaches the Black Hamburg (including Fiankenthal) m ment 
Those named below are moie or less m requisition — 

Outdoor Grapes 

Black Cluster— small, roundish-oval, black bemes 
Black Prince— largish, oval, purplish-black bemes 
Eaily Ascot Frontignan— round, amber-coloured berries , musky flavour 
Early Saumur Frontignan— medium, round, pale-amber berries , musky. 
Early White Malvasia (Grove-end Sweetwater)— roundish, whitish green 
berries 

July Frontignan— medium, round, blue-blackberries , musky flavour 
MiUei's Burgundy (The Miller)— small, ioun dish-oval, black bemes 
Royal Muscadine (Chasselas de Fontainebleau)— large, round, greenish- 
yellow bemes , one of the best white grapes, indoors or out 

Indoor Grapes 

Alicante— large, oval, blue black berries , late, and a good keeper 
Black Hamburg— large, roundish-oval, black bemes, Aim every respect 
Black Monukka — medium, obovate-oblong, brownish -black, seedless, 
crackling bemes , v ery pleasant eating , may be grown as a curiosity. 
Buckland Sweetwater— large, l omidish, pale amber berries 
Canon Hall Muscat— large, roundish, amber bemes , high musky flav our 
Chasselas Miisqud— medium, round, pale amber hemes; rich musky flavour. 
Duchess of Buccleuch— small, round, greenish-white bemes , musky. 
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Duke oi Eiitdeuelwien 1 irie wm t%u, ^tuudi amber banes 
Fostu & Wm ft lettllm '-largish, nnmaisIi-oiU gieemsh jcllqw Iternes 
j?i mice ut! i il (V icton i Ji mibm 0 q-hige, iunndiah oblate, blade heims 
Guah louml, -nzzlj led beuita, muskj 

Ci 1m m—vtij hi,e, louml, black berries , 1 ite, lequms tulnnq long 
(3 ms Muoi— hud oval, pm pie black berries , xeij line, late 
bid; Duv, iu. a— liia'Jfcli, luundish mal, black bernts , late, a good keepei 
MMiesfiel 1 lArait— Luge, m d or oblong, black bellies , slightly mnskj 
kill Hill II milling— v eiy large, round or oblate, hammered, blue-black 
Muscat of Ale\andi la— large, oval, pale-amber hemes , musky flavour 
Muscat Hamburg— large, oval, blackberries , musky flavour 
Saisra de Calabre -large, round, tianspaient white bemes , late 
Trebbiano— mpditim, louiidish oval, gxeemsh- white hemes, late 
Term's Black Muscat— medium, oval, biowmsh-black berries , muskj 
West's St Petei’a-^hrgish, loimdish-oval, blue-black berues , late 
White Frcmtignau— medium, round, greemsh-jellow berries, musky 
For the open w all, the Early Ascot Frontigiun, Eailj White Walvasia, and 
itojal Muscadme m ly be piefened of the white sorts , and July Frontignan 
and Black Clustei of the blacks For a greenhouse vmeiy, Black Hamburg 
and Madresfleld Court, hlick , and Foster's T lute Seedling, Buckland Sweet- 
water, and HojaL Muscadine, wlute For early forcing, Black Hamburg and 
Muscat Hamburg, black , Fosters White Seedling, Rojal Muscadine, White 
Frontignan, and Duke of Btieeleuch, white Foi a general midseason ciop, 
Black Hamburg or Frankenthal, and lady Downe’s, black, Grizzlj Fron tig- 
nan, reddish, and Muscat of Alexandria and Eaisin de Calabie, white Foi 
hanging late, Alicante, Bros Cohn in, Gios Maroi, lady Downe's, and West’s 
St Pet ei's, black „ and Muscat of Ale andiia and Tiebbiano, white 
Walnut. 188 The Walnut , Juglaris iegia, is a lofty tiee, native of Peisia 
and Abu Mmoi The fi mt whilst young and tenclei, is much used 
for pickling, and when ripe is a fiivounte airiclc of the dessei t The 
tree succeeds in deep sandy or calcareous loams, and m stilt loams 
resting on a gravelly bottom It requires fiee exposuie to air and 
light It is propagated by seeds, and occasionally by budding, 
giafting, or inarching fur the perpetuation of special v aneties The 
treeb foim then heads natuiaBy, and therefore little pruning is le- 
quucd, it being merely necessary to cut off straggling giowtks, and 
to pi event the blanches from interlacing The best time foi per- 
forming tins is m the autumn, just after the fall of the leaf Plants 
uhed hom the seed seldom become productive till they are twenty 
years old The fimfc is produced at the extremities of the shoots of 
the preceding year, and therefore, m gather mg the crop, care should 
be taken not to injure the young wood. In some parts of England 
the trees aie thrashed with rods or poles to obtain the nuts, but 
this is far from bang a commendable mode of collecting them 
Besides the common walnut, there are several varieties cultivated, 
particularly the Thm-shelled and the Thetford or Highflyer, which 
last is by far the best walnut grown 

Orchard- 139 Orchard-house Trees —The fruits that may be successfully 
house grown in unheated orchard-houses are peaches, nettaiines, apricots, 
trees plutns, figs, chernea, pears, and apples, and all, except the last two, 
are more readily obtained in those which are judiciously heated 
The trees aie sometimes planted out, and sometimes giown iu 
pots. The potted trees arc decidedly to be preferred, for those 
which are planted out are less at the command of the culm ator, and 
unless the houses are large aie apt to outgrow the space, they do not 
indeed le quire so much attention as icgards watei, while pot trees 
entail vw y much Ial lout m this respect fi am the time the fi mt is fauly 
set until it is near the npenuig stage , but on the other hand a much 
greater variety may be grown in this way, and the trees ean be shifted, 
from place to place, as required, with the utmost facility While at 
rest ul winter they can be set close together without injury, and may 
be continued in this way until they come into flower Aftei the 
setting of the fruit, the hardier sorts, "as plums, peais, and apples, can 
be taken out, and put under temporary awnings till it is safe to 
plunge them beside the walks in the open quarters of the garden, 
whore they grow and swell, if duly watered, as well as if established 
in the ground. In dry summer weather they need a good watering 
two or three times a day, and besides this should have a dose ot 
liquid manure occasionally. This removal of the hardier plants to 
the open air leaves more space under glass for the tenderer sorts. 

The trees are most convenient when trained in the pyramidal 
form^ or as compact bushes ; and the summer treatment should 
consist in pinching back the points of all the growing shoots after 
they have formed two or three leaves 
The vigour of pot fruit trees is greatly due to judicious surface- 
dressing during the summer months It should be applied at 
intervals of ten or twelve days, and should be made up of equal 
parts of horse-dropping, turfy loam, and malt dust, the whole being 
laid up in a heap and frequently turned The dressing should not, 
however, be applied withm three weeks of the ripening of the fruit. 

The trees should be rejwfcfced in autumn as soon as the leaves have 
done their work, in similar compost to that first employed— good 
turfy loam, with about a sixth of ratted manure, and a sprinkling of 
bone dust They are to be turned out of the pot, and a slice of about 
an inch in thickness pared off with a sharp knife, and are then to be 
replaced in a pot of the mm mm as that in which they previously 
grew, unless m those cases where a larger one may be afforded, and 
then the roots need not be cat away. This disrooting may some- 
times be done before the leaves are quite ready to fall, in which 
case care is necessary to prevent the tree from flawing ; and, if the 
weather be hot, the tops should be kept moist by frequently dewing 
the foliage with the syringe, but no water must be given at the mot 
a day or two after repotting If the wood has been well ripened, 
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treeb heated m this ij mil bear freely during the follow mg season 
Whether placed on the floor of the house, or plunged outdoois, the 
jiota should stand on two bucks placed a little apait, so that worms 
cannot gam admittance by the diamiiig-hole 

The hint obtained hom trees well cultivated m pots in an oieliaid- 
house will compaie, as regards size and quality, wutli the best hint 
upened on an open wall ox m a foicing-bouse , but, when giown 
without tiie heat, it is of com sc but little in advance of the outdooi 
crops To the amateur tins mode of cultuie will be found to 
present many attractions 

VII Vegetables, 

liO UndeL this head we include those esculents which 
are largely eaten as “ vegetables" or as “salads,” while the 
various “herbs” winch are used chiefly for flavouring oi 
garnishing will be referred to in a supplementary paragraph 

141 The A'itichoU , Cynaia Scolymus, is a stout-giowing haidy Aiti- 
peiennial, cultivated foi the sake of the immature flowei -heads choke 
In France the whole of the leaves of the involucre aie eaten when 
m a young and tender state, cn poim ade, oi with peppei, salt, and 
vinegar, but the only paits of the flowei -head used m England 
aie the base of the leaves ot the m volume, and the immatiue floral 
leeeptacle called the bottom, heed from the bristly seed-down winch 
is called the chole In old plantations about to be destroyed the 
central leaves are sometimes blanched and eaten , this edible part, 
like that of the nearly lelated cardoon (pai 150), is called the dim d 

The aitiehoke rapines a deep cool dry soil, well enndied, and 
deeply tienclied It is propagated by pairing the loots m April, 
the sets being planted m rows 4 oi 5 feet asundei, and 2 feet 
apait in the lows As the young plants afloid a ciop which suc- 
ceeds that of old plants, a new plantation is made m some gardens 
eveiy year During summer the artichokes lequne little other 
attention than to be kept cleai of w eeds In Hovembei the decayed 
stems and leaves are removed, the ground cleared, and a cone of a 
foot deep of sifted coal-ashes, or rotten tan, oi littery dung, is placed 
close round the base to defend the stools from host In April this 
is taken away, the stocks are examined, and two or three only ot 
the strongest shoots ale permitted to remain , a dressing of maniue 
j is given— weU-rotted hotbed dung or seaweed— and the ground 
! between the rows is forked over The offsets, carefully removed, 
afford materials for young plantations The heads aie cut when 
nearly full grown, befoie the scales of the involucre open out 

Tlie varieties most esteemed in England are the Gi een or Fi ench, winch has 
conical heads, and is considered the highest flavoured , the Globe, which has 
dull purplish heads, and is well adapted for a general ciop , and the Purple, 
w Inch is the earliest The Laon is that most widely gi own at Paris 

142. The A$pmatju% Asparagus officinalis, is one of the most Aspa- 
delicate oiorn esculents, possessing well-maikcd dimeric piopeities, ragus 
and is grown extensively in private gardens as well as foi maiket 
The asparagus prefers a loose light deep sandy soil , the depth should 
be 3 feet, the soil being well trenched, and all surplus water got 
aw ay A considerable quantity of well-i otted dung or oi recent sea- 
weed should be laid m the bottom of the trench, and another top- 
dressing of manure should be dug m preparatory to planting oi 
sowing Filtrate of soda appeals to be the best Artificial maniue, and 

salt applied at the rate of 2 lb to the squaie yard is a good dressing 
while the plants are growing The beds should he 3 feet oi 5 feet 
wide, with intervening afleys of 2 feet, the nai rower beds taking two 
rows of plants, the wider ones three lows The beds should run 
east and west, so that the sun’s rays may strike against the side of 
flie hed In some cases the plants aie grown m equidistant lows 
8 to 4 feet apart Where the beds are made with plants already 
prepared, either one-year old or two-year old plants may housed, foi 
which a trench should be cut sufficient to afford room for spreading 
out the roots, the crowns being all kept at about 2 inches below the 
surface Planting is best done in May, after the plants have started 
into growth To prevent injury to the roots, it is, however, perhaps 
the better plan to sow the seeds in the beds where the plants aie to 
remain 

The seed should be sown m Mai eh m slight drills , and it is a 
good precaution to sow moie than is necessary, and to thm out 
towards the end of the first summer, to the distance of about 
6 inches in the rows The ground must he hoed and kept clear 
of weeds Frequently slight crops of lettuce are taken from the 
surface of the beds, and of cauliflower from the spaces between them 
The asparagus heads should not be cut befoie the third spring, and 
are not in perfection rill the fourth or fifth. 

The manuring of asparagus, which ean scarcely be overdone, 
should be performed in the end of autumn, when the dead stems 
are removed "When the plants are in beds, the surface should be 
stirred with a fork, a layer of well-rotted hotbed dung should then 
be laid on, and the whole covered with a sprinkling of earth from 
the alleys If the plants are grown m rows, the manure is simply 
dug in between them by means of a digging fork, caie being taken 
not to injure tbe roots These operations are repeated annually, and 
! no other culture is required, but it is necessary to observe a due 
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modeiation in leaping the etop, as the shoots, nhen cut too fietlj, 
become gradually smallei A considerable quantity of ground is 
consequently lequued to keep up a supply It is a general nile 
never to gather aspaiagus aftei peas have come into season To 
experience the finest fiavoui of aspaiagus, it should be eaten 
immediately aftei having been gathered , if kept longer than one 
day, 01 set into w ater, its finei flav oui is altogethei lost If piopeily 
tieated, aspaiagus beds will continue to heai veil foi many yeais 
The aspaiagus giown at Aigenteuil, near Pans, has acquned much 
notouety foi its laige size and excellent quality The Fiendi 
groweis plant m trenches, instead of raised beds 
Fencing —The most common method of forcing aspaiagus is to 
prepare, early in the year, a moderate hotbed of stable litter with a 
bottom heat of 70°, and to covei it w ith a common frame After the 
heat of fei mentation has somewhat subsided, the surface of the bed 
is covei ed with a layei of light earth or exhausted tan-baik, and m 
this the loots of strong mature plants aie closely placed The 
crowns of the loots aie then covei ed with 3 to 6 inches of soil A 
common three-light fiame may hold 500 or 600 plants, and will 
afford a supply foi several weeks Aftei planting, linings are 
applied when necessary to keep up the heat, hut eaie must be taken 
not to scorch the loots , an must be occasionally admitted Where 
there aie pits heated by hot water or by the tank system, they may 
he advantageously applied to this purpose A succession of crops 
must he maintained by annually sowing oi planting new beds Mi 
Lmdegard, of the Koyal Gaulens at Copenhagen, recommends the 
plan of forcing asparagus on the ground on which it grows, hut the 
results obtained in this way are not so satisfactory. 

The principal varieties are the Bed-topped and the Green topped, of which 
there are several reputed sub-varieties, as the Eatteisea, Gravesend, Giant, 
Colossal, &c , which differ but slightly from each other 

B*an 143 The Bean, Faba vnlgans, is an annual plant The seeds 
are sown abont 4 inches apait, in drills 2J feet asunder tor the 
smaller and 3 feet for the larger sorts The soil should be a rather 
heavy loam, deeply woiked and well enriched For an eaily crop 
Marshall’s Eaily Dwarf Prolific and the Dwarf Cnmson-^eeded may 
be sown m FTovembei, and protected during winter m the same 
mannei as eaily peas An early crop may also be obtained by dib- 
bling m the seeds m Xovembei, sheltering by a fiame, and m 
Februai y transplanting them to a w T ai m boi der Successional ci ops 
of Eaily Seville or Eaily Longpod should be sown in January and 
February, and the Longpods oi Green \Ymd«oi m Maich, April, and 
May, for a geneul mop, while for Intel mops the Dutch Longpod 
may be sown m June or eaily in July All the cultute necessary 
is that the eaith bo drawn up about the stems The plants aie 
usually topped when the pods have set, as this not only lemoves 
the black aphides which often settle there, but is also found to 
promote the filling of the pods 
The following are some of the best soits — 

Early —Dwarf Crimson-seeded, Mai shall’ s Early Dwarf Prolific, Earl} 
Seville, Early longpod 

Late —Windsor, Gieen Windsor, Dutch Longpod 
See Bean, vol m p 4G0, and AoRicuxrtnaE, vol 1 p S60 

Beet 144 The Beet, Beta vulgans, is a hardy biennial, native of the 
south of Euiope, on the sea- coast. The boiled root is eaten cold, 
eithfli by itsell or as a salad ; it is also often used as a piekle The 
beet prospers m a rich deep soil, well pulverized by the spade. If 
manuie is required, it should he deposited at the bottom of the 
trench m preparing the ground The seeds should be sow T n m 
drills 15 inches asunder, m April oi eaily m May, and the 
plants are afterwards to be thinned to about 8 inches apart m 
the lines, hut not moie, as moderate-sized roots are pieferable 
The plants should grow on till the end of October or later, when a 
portion should be taken up for use, and the rest laid min a sheltered 
cornel, and covered up fiom host The roots must not be bruised, 
and the leaves must he twisted off— not closely cut, as they are 
then liable to bleed In the north the crop may be wholly taken 
up m autumn, and stoied m a pit oi cellar, beyond reach of fiost 
If it is desned to have fiesh roots eaily, the seeds should be sown 
at the end of Febiuaiy oi beginning of March , and if a succession 
is lequired, a few mote may be sown by the end of March 
The Yellow Beets are not appreciated at table, and the White Sugar Beets 
are not suitable for garden cultme We shall only name a selection of the 
red-fleshed sorts — Tnrmp-iooted or Egyptian (very early), Red Castelnan- 
dary (the type of our best beets), Pine-apple Short-top, Nutting’s Selected, 
Caater’s Perfection of Beets, Sutton’s Dark Bed, Dell’s Crimson or Osborn’s 
Select 

The White Beet, Beta Chela, is cultivated for the leaves, which are 
used as spinach , hut foi this they are a very sorry substitute The 
midribs and stalks of the leaves are also stewed and eaten as sea- 
kale, under the name of Swiss ehaid The culture does not differ 
materially fiom that of the led beet, hut more space is required 
See Beet, vol ni p 504, and Agriculture, vol i p 381. 

Borecole. 145 The Boiccole or Kale, Biassiea oleiacea acephala, includes 
several varieties which aie amongst the hardiest of oui esculents, and 
seldom fail to yield a good supply of winter greens. They lequire 
well-enriched sod, and sufficient space for full exposure to an ; and 
they should also be sown eaily, So as to be well established and 
hardened before winter. 
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The mam eiups should be about the fint v nk oi April, m , ia 
the noith, m tin thud w cch of Alai eh, ami a succe^ion a month ktu 
The Buda bile is sown in May, and plant* d out in is* phrabu, but 
a sowing foi late spring use may be made m the last v eck of August, 
and transplanted to wauls the end of September To pieunt oui- 
ciowdmg, the plants should Lt tiarsplauttd as soon os they aie oi 
sufficient size, but if the ground is not icady to leteue than a 
sufficient number should be pnekul out in some open spot In 
general the moie vigoious soim should be planted in lows 2 V net 
or 3 feet and the smallei groweis 2 let t apart, and IS liiLhesfiuiu 
plant to plant In these the heads should k hi at us_d, onh so much 
of tile hemt as is fiesh and tender being cut out foi boiling , side 
shoots or spiouts aie afterwards produced for a long time m suc- 
cession, and may be m>ed so long as they me tender enough to admit 
of being gathered by snappmg then stalks asuudu 

The best of the borecoles or tales are— Dwarf Gian Curie*! or scotch 
Krle, verj harily , and from its dwarf habit often sheltered it} snow, Cot- 
tagei s Bale, very haul}, one of the most piulifio and w yll-flavoiirtd , Pm pie 
Borecole, veij hard} The following aie less vigorous m giowth but ait of 
excellent quality — JezosUem Ivale, Lgvptian Bale, Euda Bale,— the last 
two very hardy 

146 The Bi ocioh , Biassica oleiacea botiith. aspaiagoidts, cup- Biouoh 
posed to have sprung fiom the cauliflower, bang, like it, of It dian 
ongm, and differing chiefly m possessing greater hardiness of con- 
stitution Miller indeed states {Gaidaios 1 DtUioiiaitj ) that the 
broecolis known m hm time were irnpoited fiom the island of 
Cyprus 

The broccoli succeeds best m a fiesh, loamy soil, somewhat firm 
in texture For the autumn bioccohs the giouud can scarcely he 
too rich, but the w intei and spring sorts, on ground oi thiscknaetn, 
are apt to become so succulent and tender that the plants sufki 
from fio&fc even m sheltered situations, while plants le«s stimulated 
by manure and giowmg in the open field may be neai 1) all saved, 
even m severe winters The mam crops of the earl) suits, lor use 
m autumn, such as the Capes and Grange’s should he sown eaily 
in May, and planted oat while young, to prevent them coming too 
early into flow or , in the north they may be sown a foitmght tailiei 
The later sorts, foi use during wintei and spring, should be sown 
about the middle oi end of May, oi abont ten days earliti m the 
noith The seed beds should be made m fiesh light unexhausted 
soil , and if the season be dry, the ground should be well watered 
befoie sowing If the young plants are crowding each other, they 
should he thinned The giound should not he dug b» foie planting 
them out, as the firmer it is the better , but a shallow drill may 
he drawn to maikthe lines. The larger growing sorts, may be put 
m lows 3 feet apait, and the plants about 2b feet apait in the rows, 
and the smaller-giowing ones at from 2 to 2b ieet between, and 
lb to 2 feet m tb e rows If the gi ound is not pi epared w hen } onng 
plants are ready for removal, they should be transferred to nursery 
beds and planted at 3 to 4 inches apart, but the earlier they can lie 
got into then permanent places the better 

It is of course the young flower-heads of the plant which are 
eaten When these form, they should be shielded from the light, 
by bending or breaking down an mnei leaf or two In some of the 
soits the leaves naturally cuive over the heads To prevent injury 
to the heads by frost in. severe winters, the plants should be laid 
m with then heads sloping towards the north, the soil being tluown 
back so as to covei then stems , or they may be taken up and laid 
m closely m deep trenches, so that none of the lower hare portion oi 
the stem maybe exposed Some dry fein may also be laid over the 
tops 

The spung varieties aie extremely valuable, as they come at a 
season when the finer vegetables are scarce They afford a supply 
fiom March to May inclusive In all cases gieat eaie should k 
taken to procuie the seed true, as it is very liable to become deterio- 
rated through crossing by insect agency 

The following are good tjpes of broccoli, but the varieties are frefjuenth 
changing, m name at least, the supposed novelties being often merely good 
and pui e stocks of older kinds — 

Foi autumn and it into use Early Purple Cape, Earlv White Cape, 

Grange’s, Yeitch’s Self-pi otseting Autumn, show's fetipeib Wintei White, 

Osborn’s Winter White, Backhouse’s Winter 

Foi late wmtei and spring use Knight's Protecting, Cooling’s Matchless, 
Leamington, Chappel’s Cieam, EUotson’s Mammoth, Sutton's Perfection, 
Penzance, Purple Sprouting 

For the latest suyphj Cattell’s Eclipse, Carter’s Champion, Lauder’s 
Goshen, Late White Protecting, Miller’s Dwarf Late White 

147 The Brussels Spi outs, Brassica oleiacea bullata gemmifera, Brussels 
have long been cultivated near Brussels There appears to be no sprouts, 
information as to the plant’s ougm, but, aecoidmg to the late Dr 

Van Mobs, it is mentioned in the year 1213, m xhe regulations for 
holding the markets of Belgium, under the name of spruyU'n 
(sprouts) It is very hardy and productive, and is much esteemed 
for the table on account of its flavouT and its sightly appearance . 

The seed should he sown about the middle of March, and again 
m the first or second week in April for succession Any good gai den 
soil is suitable For an early ciop it may be sown in a warm pit m 
February, pricked out and hardened m frames, ami planted out m 
a warm situation in April. The mam crop may be planted m row s 2 
feet asunder, the plants 18 inches apart They should be got nut 
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early, so as to be well established and come into use before winter 
The* head may be eut and used after the best of the little rosettes 
which feather the stem have been gatheied, but, if cut too eaily, 
it exposes these rosettes, which are the most delicate poition of the 
produce, to injerv, if the v eathei be seveie 

The earliest sprouts become fit for use in November, and they 
continue good, or even impiove m quality, till the month of March 
following Tan Mona mentions that by successive sowings the 
sprouts are obtained in Brussels for the greater paitof the j ear 

The mo&t reliable crop is perhaps obtained fiom seed ot the 
ordinary variety imported from Holland, hut good English-raised 
seed, represented by CaiteTs Perfection, may also be obtained 
Sciymger’s Giant is a vigorous dwaif kind We doubt, however, 
the policy of planting dwaif kinds, as the taller ones with longei 
stems, if sufficiently vigorous, must yield a largei produce 

In this place may be noted two hybrid spi outs, both laised by Mi 
Melville, at Dalmeny Paik, neai Edinburgh They are the Albeit 
Sprouts, a hardy gieen, long m running to seed, the lesult of a 
cross between the savoy and Brussels sprouts , and the Dalmeny 
Sprouts, which grow 6 inches or 8 inches high, with a compactly 
cabbaged head ot moderate size, and a stem thickly set with cabhage- 
like sprouts, a cross obtamed between the cabbage and Biussels 
sprouts Both may be grown m the same way as the borecoles 
Cabbage US The Cabbage, Bmssiea oleracea capitata, has sprung from 
the biennial B oleracea of the Bntish sea-coast-s The cabbage re- 
quires a well-manured and w ell-wrought loamy soil It should have 
abundant water m summer, liquid manure being specially beneficial 
Bound London, where it is grown in perfection, the ground for it 
is dug to the depth of two spades or spits, the lower portion being 
brought up to the action of the weather, and rendered available as 
food for the plants , while, the top-soil, containing the eggs and larval 
of many insects, being deeply buried, the plants aie less liable to be 
attacked by the club Farm-yaid manure is that most suitable foi 
the cabbage, but artificial manuies such as guano, superphosphate of 
lime or gypsum, togethei with lime-iubbish, wood-ashes, and mail, 
may, if required, be applied with advantage 

The first sowing of cabbage should be made about the beginning 
of March, and should consist of Nonpareil or Enfield Market (also 
known as the Early Battersea) , these will be leady for use in July 
and August, following the autumn-sown crops Another sow mg of 
the same sorts, or of the St John’s Day, should be made m the last 
week of March or first week of April, and will afford a supply fiom 
August till November ; and a further crop of such sorts as Early 
York, Little Pixie, Atkins’s Matchless, or other kinds that heart 
quickly, may be made m May to supply young-hearted cabbages in 
the early part of winter The autumn sowing, which is the most 
important, and affords the supply for spring and early summer use, 
should be made about the last week m August, m warm localities 
in the south, and about a fortnight earlier m the north , or, to 
meet fluctuations of climate, it is as well m both cases to anticipate 
this sowing by another two oi three weeks earlier, planting out a 
portion from each, hut the larger number from that sowing which 
promises best to stand without running to seed The sorts should 
be Enfield Market, Nonpareil, or Wmnigstadt These later sown 
plants will be ready for transplanting by the end of September or 
early m October, and may be placed in the giound previously occu- 
pied by the pea or bean crop 

The cabbages grown late in autumn and m the beginning of winter 
are denominated Coleworts (vulg. Coliards), from a kindred vege- 
table no longer cultivated* Two sowings are made, m the middle of 
June and in July, and the seedlings are planted a foot or 15 inches 
asunder, the rows being 8 or 10 inches apart. The sorts employed 
are the Rosette and the Hardy Gieen. 

About London the large sorts, a$ Enfield Market, are planted foi 
spring cabbages 2 feet apart each way ; but a plant from an earlier 
sowing is dibbled in between every two m the rows, and an inter- 
mediate row a foot apart is put m between the permanent tows, 
these extra plants being drawn as coleworts in the course of the 
winter. The smaller sorts of cabbage may be planted 12 inches 
apart, with 12 or 15 inches between the rows The large sorts 
should he planted 2 feet apart, with 2} feet between the rows The 
only culture required is to stir the surface with the hoe to destroy 
the weeds, and to draw up the soil round the stems. 

The 1 M Cabbage, Brassica oleracea capitata rubra, of which the 
Red Dutch is the most commonly gTown, is much used for picking 
It fe sown about the end of July, and again in March or April 
The Dwarf Bed and Utrecht Red are smaller sorts The culture is 
in every respect the same as m the other sorts, hut the plants have 
to stand until they form hard close hearts 

The Coupe Trmchu&a or Portugal Cabbage, Brassica oleracea 
acephala eostata, is of a distinct type and of excellent quality. The 
fleshy ribs of the leaves, cooked like sea-kale, are the only parts 
eaten ft is somewhat tender, and requires to he sown early m 
spring for use during the autumn 

^ fbe ^ttPiefaea of cabbage are very mnaerouB, but, on comparing 
stem at ChMwicfc, Mr Barron reduces the garden varieties to about seventeen 
* ■ W tne beat of which are i—Early sorts ; Atkins's Matchless. Early York, 
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little Pixie, Nonpareil, St John’s Bay Mid season Enfield Market (Batter- 
sea or Fulham), Rosette Coleworfe, Wmmgstadt Late so) ts Baoalan, Hardy 
Green Coleivort, Pomeranian See Cabbage, vol iv p 617 

149 The Capsicum is the produce of several species of the genus Capsi- 
Capsicum cultivated for the sake of their pods, which m a gieen cum 
state are used m salads and in pickles, and when ripe are powdered 

to form cayenne peppei The pods, either gieen oi upe, aie also 
used to make Chili vinegar 

The Annual Capsicum, Spanish Peppei , oi Guinea Peppei , Cap- 
sicum anniium, is the soit most commonly giown The seeds 
should be sown m a hotbed m February, the young plants being 
tiansfened successively into 3-inch, 5-mch, and 8-mch pots They 
requiie a waim genial atmosphere, and a light uch soil, and should 
be assisted with liquid manure or such artificial fertilizers as Clay’s 
oi Jackman’s In the south of England they may he grown in the 
open air, on a warm sunny border , if planted out towards the end of 
June The fiuit upens m Septembei , and may be kept tu o oi three 
years m a diy loom The End Peppei , C baccatum, and the 
Chili, C fruteseens, are both sub-shrubby plants, leqmnng stove 
heat They should be giown in peaty soil, should not be ovei- 
potted, and should be kept dryish at the loot m wintei The best 
cayenne pepper is prepaied fiom C fruteseens, and 0 baccatum is 
much relished by some peisons The Bell Peppei, C giossum, and 
the Lai go Sued Spanish, are mildei m flavour than the other soits, 
and aie much eaten m salads and also with cold meats See 
Cayenne pEPraq vol v p 280 

150 The Cm doon, Cynai a Cardunculus, a perennial fiom the south Caidoon. 
of Euiope and Baibaiy, is a near relation of the artichoke (pai 

141). The edible part, called the dim cl, is composed of the blanched 
and crisp stalks ot the mnei leaves Caidoons are found to prosper 
on light deep soils The seed is sown annually about the middle 
of May, in shallow tienches, like those foi celery, and the plants are 
thinned ont to 10 or 12 inches from each other m the lines In 
Scotland it is prefeiable to sow the seed singly m small pots, plac- 
ing them in a mild tempeiature, and tiansplantmg them into the 
tienches after they have attained a height of 8 or 10 inches Water 
must be copiously supplied in diy weather, both to prevent the for- 
mation of flower stalks and to increase the succulence of the leaves 
In aut umn the leaf-stalks are applied close to each othei, and 
wrapped round with hands of hay or straw, only the points being 
left free Earth is then drawn up around them to the height of 1 5 or 
18 inches Sometimes cardoons aie blanched by a more thorough 
earthing up, in the manner of celery, but in this case the operation 
must be carried on from the end of summer Dui mg severe h ost the 
tops of the leaves should be defended with stiaw oi littei Besides 
the common and Spanish caidoons, there aie the prickly -leaved 
Tours cardoon, the led-stemmed cardoon, and the Pans cardoon, 
all of superior quality, the Pans being the largest and most 
tender The common aitiehoke is also used foi the production of 
chaid 

151 The Cm / ot, Daucus Carota, has been much improved and Carrot, 
transformed from the wild state, it is piobably a native of the sea- 
coasts of southern Europe, but is now abundant throughout Em ope 

and Asiatic Russia The carrot delights m a deep sandy soil, which 
should be well drained and deeply trenched In regard to the pie- 
paiation of the ground, one of oui best northern gardeners has said — 

££ Trench m autumn , trench, deep and lay the manure at the bot- 
tom of the tiench, in spring rake down, lay on an inch of wood 
ashes, and dig them lightly in ” For the long-iooted sorts the soil 
should be at least 3 feet deep, but the Shoit Horn varieties maybe 
grown m about 6 inches of good compost laid on the top of a less 
suitable soil Peat earth may be usefully employed m lightening the 
soil Good carrots of the larger soits may be giown m unfavom- 
able soils by making large holes 18 inches deep with a erowbai, and 
filling them up with sandy compost in which the seeds are to be 
sown The mam ciop is sown at the end of March oi beginning 
of April After sowing, it is only necessaiy to thin the plants, and 
keep them clear of weeds The roots aie taken up m autumn and 
stored during wmtei m a cool shed or cellar 

Folding — For a supply of young carrots m winter, a hotbed com- 
posed of 3 or 4 feet thick of leaves, or of 18 inches of dung, or of 2 
feet of dung and leaves mixed, should be prepared about the end of 
November or beginning of December, and coveied with a frame and 
lights The bed should be surfaced with 8 or 9 inches of light 
soil, of which leaf -mould may form aconsiderahle propoi tion, and the 
seed of Early Short Horn, Early Nantes, or French Forcing should 
he sown m dulls 3 inches apart, and covered to the depth of ^ inch 
The young plants should be thinned to 1-J inches apait The tem- 
perature should range from 60° to 65°, as much light and air being 
given as possible, but the sashes should be covered at night, espe- 
cially m frosty weather For succession sow again on a gentle hot- 
bed under glass early m February, and follow this by another sowing 
on a warm sheltered south border early m March The seed bed 
should be made up of light rich compost, m a situation well ex- 
posed to the sun It these qmck-growmg sorts are preferred, small 
successions! sowings should be made in May and again m July, 

James's Intermediate being substituted at the last sowing "Where 
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a little protection can be given by a frame in winter, some of tlie 1 
Early Short Horn may be sown m August for spimg use 
The following are good garden carrots — Eaily French lorcmg, Fails 
Nantes, Early Short Horn Mid season James s Intermediate, Long Blunt 
Red Main Ci op Long Surrey, Altnncham See Agi icitltube, \oI 1 p 
3G9 

Cauli- 152 The Cauhflowei , Biassica oleracea botrytis eauh flora, is 

flower said by oni old authors to have been into. oduced 1 i om C v prus, vvheie, 
as well as on the Mediterranean coasts, it appears to have been cul- 
tivated for ages It is one of the most delicately flavouied of vege- 
tables, the dense cluster formed by its incipient succulent flouei- 
buds being the edible portion 

The sowing for the first or spring crop, to be m use in May and 
June, should he made from the 15th to the 25th ol August foi Eng- 
land, and from the 1st to the 15th of August for Scotland In the 
neighbourhood of London the growers adhere as neaily as possible 
to the 21st day A sowing to produce heads m Julj and August 
takes place m February on a slight hotbed A late spimg swung 
to piouuce cauliflowers m September or October or latei, should he 
made early m April, and another about the 20th of May 
The cauliflower succeeds best m a rich soil and sbeiteied position , 
but, to protect the young plants m wmter, they are sometimes pneked 
out m a waim situation at the foot of a south wall, and m seveie 
weather copied with hoops and mats A bettei method is to plant 
them thickly under a garden fiame, securing them from cold by cover- 
ings, and giving air m mild weathei Foi a very early supply, a few 
scores of plants may be potted and kept under glass dunng w inter , 
and planted out m spring, defended with a hand-glass Sometimes 
patches of three or tour plants on a south bordei aie sheltered by 
hand-glasses throughout the winter It is advantageous to prick out 
the spring-sown plants mto some sheltered place, before they are 
finally transplanted m May The later crop, the transplanting of 
which may take place at various tomes, is treated like early cab- 
bages Alter planting, all that is necessary is to hoe the ground, 
and draw up the soil about the stems 
It is found that cauliflow ers ready fornse m October may be kept 
m perfection over wmtei Eoi this purpose they are lifted carefully 
with the spade, keeping a ball of earth attached to the loots Some 
of the large outside leaves are removed, and any points of leaves 
that immediately overhang the flower are cut ofl They are then 
placed either m pots orm hotbed frames, the plants being arranged 
close together, but without touching In mild diy weather the 
glass frames aie drawn off, but they are kept close during rain 
storms , and m seveie fiost they are thickly coveied with mats 
The late Ml Barnes of Breton informs ns m the Gaideneis Maga- 
zine that his cauliflowers for spring are sown the first week of 
October, m pans, m a little bottom heat , and about the end of the 
month, or the beginning of November, are potted mto 8-mch pots, 
and plunged close to the glass The plants are kept shifted on in 
some old melon-bed mould until the beginning of January, when 
they are shifted finally into 7-mch pots In the first week m Feb- 
ruary the ground is prepared If wet, a little of the soil is taken 
out where each hand-glass is to stand, and replaced with dry dusty 
lubbish, m older to prevent the cauliflowers from getting the 
disease of 4 ‘black legs ” Four plants are turned out under each 
hand glass If the weather proves dry, a liquid manure, consisting 
of J lb of nitrate of soda to 1 hogshead of cow- dung wmter, with the 
addition of a few gallons of hot water, is applied, which causes 
the plants to glow in March as m May, ana produce fine cauli- 
flowers early in April Mr Barnes states that by shifting on the 
plants until they are m 12-inch pots, and then placing them in a 
vinery or peach-house, he has had cauliflowers early m March 
Some of the best varieties of cauliflower are— the Walcheren, which, if 
true, is of excellent quality, and the most generally useful for autumn , 
Dwarf Erfurt, which is very dwarf and early, and good for summer and early 
autumn use , Early Loudon, rather tall, but with a flue compact curd , Le- 
normand’s, a second early, Snowball, dwarf, compact, and quick-heading, 
and Yeitch's Autumn Giant, which is an excellent hardy sort for autumn 

Celeriac, 153 The Celerm , Apmm graveolens rapaceum, the celen-naut 
of the French, is a variety of celery m which the stem forms an 
irregular knob, which is the part used, either sliced in salads oi 
cooked It is a hardy substitute for other kinds of celery The 
roots grow to 3 Tb or 4 lb weight The plants should be reared 
like those of celery, and, some time before wmter sets m, they should 
be taken up and stored amongst sand m a shed oi cellar 

Celery 154 The Cel® y, Apium graveolens, has been so much improved bj 
cultivation as to have lost its acrid deleterious properties, and is now 
a stont succulent plant, with a mild and agreeable flavour, and m 
the finer varieties with the stalks solid instead of hollow and pipy 
The blanched portions only should, however, he used 
Celery is usually sown at thiee different times,— on a hotbed m 
the beginning of March, and in the open ground m March, and 
again m April The seedlings, when about 2 inches high, are 
pneked into rich soil, m which they are allowed to stand till they 
aie 4 or 5 inches high. The first crop is defended by frames or 
hand-glasses, and is planted wide to admit of being lifted with balls 
of earth adhenng to the roots Towards the end of May tienehes 
for blanching the celery are prepared 3J or 4 feet apart, 15 inches 
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wide at the bottom, and about a foot below' tin natural It vtl of the 
surface The soil at the bottom oi the tmuh i> to be ccidulH 
dug anti manured, and a 'angle row ot plaits placed m each tiench 
Sometimes, where a large supply is icquirtd, the trenches are made 
6 feet wide, and rows 15 oi 18 inches apart are planted across the 
trenches As the plants advance in growth, earth is laid up about 
the stalks ot the leaves, and this is repeated at the nid oi evtrv ten 
or fifteen days Mam delay the eartiiing-up until the plants have 
neaily attained their full size, when the opuation l» peifoimed at 
once , hut it is bettei to commence the earthing up when the uop 
is half-giown, and to complete it by adding a little more soil at 
shoit intervals Successioual ciops should be planted out hum the 
1st of June till the 1st ot August Celeiv loua a noli light soil, 
and will beai to be flooded with water at the loot while growing 

Thevaiieties o! celery include some with red stalks and sonic with white 
Thelittei, as they Winch more perfect!} than the red, ait sometimes pre- 
ferred, but the red vaneties blanch to a vtrj delicate pmk, md an illy 
better flavoured Some of the best varieties are — H7uft * Larlv Dw ml solid 
White (Incompirable Ylute), Williams s Matchless Whitt, \\ lights Glove 
tV lute lied, Leicester Red (Majm CluUs Solid), luiv s ^onc-och, hill- 
ham Pme Pmk, Williams’s Matchltss Red see llli n, \ol v p Au 

155 The Chicory oi Suclo/ y, Cichoi mm Int} bus, is mm h esteem* d C hieory 
by the Fiench as a winter salad, and when blanched u known by 

the name of Bathe tie Capuan When intended foi winter use, it 
is sown m Mayor June, com moult in drills, and the plants aie 
thinned out to 4 inches apart If at first the leaves grow tuy 
strong, they are cut off, pci haps m the middle of August, about an 
inch fioui the ground, so as to promote the production of new leaves, 
and check the formation of flower -stems About the beginning of 
Octobei the plants are raised from the border, and all the Luge leaves 
j cutoff, the roots aie also shoitened, and they are then planted 
pretty closely together in boxes filled with nth. light mould, ami 
w'ateied wheu neediul When frost comes on, the boxes aie pro- 
tected by any kind of litter or haulm As the «alad is wanted, they 
aie removed into some place having a moderately increased tempera- 
ture, and where there is no light Each box afimds two ciops at 
blanched leaves, and these are reckoned fit foi cutting when about 
6 inches long. 

Another mode of obtaining the voting leaves of this plant m 
wmtei is to sow seeds m a bed of light itch mould, or in boxes in 
a heat of from 55° to 60®, giving a gentle v atenng as required The 
leaves will be fit to cut m atoitnight after sowing, and the plants 
will aiiord a second ciop 

In Belgium a variety of chicory called WdV>f is much pieftned 
as a salad to the French Bathe de Capuu a The seeds are sow n and 
the plants thinned out like those ol the ordinary soit They are 
eventually planted m light soil, in succession, from the end of 
October to Februaiy, at the bottom of tienehes a foot or more ip 
depth, and covered over with from 2 to 3 feet of hot stable manure 
In a month or six weeks, according to the heat applied, the heatK 
are fit for use, and should be cut before they reach the manure. 

The plants might easily be foiced m frames on a mild hotbed, or in 
a mushroom-house, in the same way as sea-kale. 

The sorts cultivated are the Common, the Improved, and the 
Witloef That giown for mixing with coffee is a variety with 
larger fleshy roots See Chicory, vol vp 614. 

156 The Chues, Allium Scbanopiasum, is a haitly perennial, Chives 
found m the North, of England and m Cornwall, and gaming m 
rocky pastures throughout temperate and northern Europe and 
Asiatic Prussia, and also m the mountain disti rets of southern Lui ope 

It is cultivated for the sakeof its leaves, which are used m salads md 
soups as a substitute for young onions It will grow m any good 
soil, and is propagated by dividing the roots mto small clumps in 
spring or autumn , these are planted from & to 12 inches apait, and 
soon lorm laige tufts The leaves should he cut frequently so as 
to obtain them tender and succulent 

157 The Corn- Salad or Lamb's Lettuce, Yalenanella olitona, is a C'uin- 
weedy annual, native of southern Euiope, but natmahzed m corn- Mlad 
fields m central Europe, and not unfrequent m Bntam In France 

it is used in salads dunng winter and spring as a substitute foi 
lettuces, but it is less esteemed in England The plant is raised 
from seed sown on a bed or bordei of light nch eaith, and should 
be weeded and watered, as occasion requires, till winter, when it 
should be piotectedwith long litter dunng seveie host The largest 
plants should be drawn for use in succession Sowing may be 
made every two or thiee weeks from the beginning of August till 
October, and again m March, if required m the latter part of the 
spring. The sorts principally grown are the Round-leaved and the 
Italian, which last is sometimes referred to Y tdenanella enocarpa 

158 The Cress, or Garden Ci ess, Lepidium sativum, is an annual Cress* 
plant, native of western Central Asia It is used in salads, the 
young plants being cut and eaten while still m the seed-leaf, form- 
ing, along with plants of the white mustard in the same stage of 
growth, what is commonly called ** small salad ” The seeds should 

be sown thickly broadcast or m rows m succession every ten or 
fourteen days, according to the demand The sowings may be made 
m the open ground from March toll October, the earliest under 
hand-glasses, and the summer ones in a cool moist situation ; but 
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during winter they must be raided on a slight hotbed, 01 in shallow 
boxes 01 pans placed m any of the glass-houses wheie there is a tem- 
pmture of 60 J or 6 j 3 

The Gvbl'' i ovAvshalmn Ciess is a duarf, yellowish gieen, roild- 
flavoured ^ott, wmih is cut and eaten when a little moie advanced 
in grou th, but uhile still young and tendei It should be sown at 
inteivaUofamonth from "March omvards, the autumn sowing, foi 
^ intei anti spang use, being made in a sheltered situation. 

The Ctulul m Kmuiatubf Vi ess is a very hardy sort, of good 
flavour In this, which is allowed to grow like paisley, the 
leaves air picked for use while young , and, hemg finely cut and 
curled, they are well adapted fui garnishing It should he sown 
thinly in drills, m good soil m the open holders, in March, Apul, 
and May, and for winter and spring use at the foot of a south wall 
early m Siptembei, and about the middle of October 
Ctietim- 1 59 The Oul mala , Cucumis sativa, a tendei annual, is cultw ated 

bei. both for stew mg and pickling, hut more usually and extensively 
for salad* Being au annual plant, it is usually increased by 
seeds, but it may be readily laised horn cuttings, which should 
consist ol the tops of the leading blanches, and should be planted 
m deep pots, half-filled with a compost of leaf-mould and sand, tlie 
pots being then covered with a pane of glass, and plunged m a 
brisk heat. To glow these plants successfully through the winter, 
a tropical heat must be maintained, for the method ot doing which 
see p 264 If propeily heated hot-water pits oi houses cannot he 
had, and hotbeds have to be employed, it is better not to attempt 
werv early forcing, hut to defei sow mg till about the first week m 
February 

In hotbed culture, the preparation of matenals for the seed-bed, 
which should consist ol stable dung m a fall state of fomentation, 
should be set about towards the middle of Jammy The dung 
should be tamed ovei, well shaken, and mixed about three tunes at 
mteruls of a few days The bed should be made up m a shelteied 
situation open to the sun The frame should then be set on, and 
the sashes kept closed till the heat uses to 85° or so, when they 
should be tilted to allow the steam to pass off In a few days the 
surface of the bed should he covered with a layer a few inches in 
thickness of light soil ; and as soon as the heat of the bed ranges 
about 70° the seeds may he sown singly m 3-meh pots of sifted 
leaf-mould, with a lump of fibrous turf at the bottom for drainage, 
the seed hemg moderately pressed into the soil, and covered to 
the depth of about half an inch. The heat of the bed should range 
from 75 3 to 80°. After gei ruination, the plants should he placed 
within 6 inches of the glass When the plants have formed two 
joints, the growing point should he stopped above the second joint, 
the succeeding young shoots being stopped above the second oi 
third joint Jhibscquently three or four of the shoots, as nearly 
equal in strength as possible, should be selected for pimupal blanches, 
and the laterals from these should be allowed to fill out the fiamo 
and bear ft tut , they should he stopped at one or two joints above 
the fruit, and all iveak shoots removed, hemg pinched off with the 
finger and thumb rathei than cut, to avoid los* of sap by bleeding 
The cucumber is a monamious plant, and at one time, in order to 
secure the swelling of the fruit, the female floweis weie caiefnlly 
fertilized , but it Is found that this is not necessary unless seed is 
required 

The frrntmg-hed is to be made up in the same way as the seed- 
bed, only, as it is required to he more lasting, it is better to mix np 
tree leaves with the dung. The bed may be made up in the first 
week In February, and should be 4 feet high m front, and 4£ feet 
at back. The frame should be put on at once, and the lights or 
sashes kept closed till the heat has risen to the surface It dry the 
dung mav require watering to keep up fermentation ; if it is moist 
and hot it may be found necessary to make holes with a stake in 
the sides of the bed to moderate the heat ; but unless it rises above 
85* there is no danger of Its injuring the roots A few days befoie 
the plants are introduced some hillocks of soil should be put into 
the frame, m order that they may become thoroughly warmed 
These should be so ananged that the plant is within 6 inches of 
the glass The plants themselves should he removed to the frame 
for a day or two before turning them out, the soil hemg moist, 
but not wet A good medium compost may consist of two parts 
of turfy loam, one of peat, and one of leaf-mould, with the addition 
of some clean coarse sand; or of two parts turfy friable loam, two of 
turfy heath-mould, three of leaf-mould, and one of clean coarse 
sand If the loam be of a less fibrous nature, more peat or leaf- 
mould or some decayed dung should be Used. The bottom heat 
should range from 75® to 80 , and the atmosphere should be kept 
moist, and at a temperature ranging from 70° to 80* the latter by 
sun-heat. An abundance of light is also essential, but m very 
bright sunshine a thin shading is beneficial The water used 
both at the roots and at the tops should always be wanned, and, 
while ventilation is to be duly attended to, a cold draught should 
bp avoided. 

I If friter cucumbers are generally grown in small houses set apart 
fljr teem (see p. 224) The seeds ate sown in August, and planted 
jWk so as to become well established before the duH weather sets in. 


In the ease of cultuie m houses or pits, the heat, bottom and top, 
is maintained by hot-w ater pipes or tanks, and the branches are 
trained over trellises placed about a foot ft om the glass The plants 
must in this ease be urn up with a single stem, till they reach the 
uppei side of the trellis, when the leader should be stopped in older 
to pi oduee the branches neeessaiy foi coveimg the allotted space, 
and these must also be stopped when fimt-bearmg lateials aie 
lequned These last should be stopped at one joint beyond the 
fuut, till it can be seen whether or not a shoot will push fiom the 
same joint as the ftrnt, in which case the joint above the ft rut is also 
to be pinched oft 

The liaidiei vaneties of eucumbei, especially the shoit prickly sorts, 
known as ghc/has, and used foi pickling, aie often gi own under 
hand-glasses, a canty having been made in a waim situation, and 
filled with hot dung and a small coveimg of eaith In the southern 
counties of England, pickling eucumbeis aie sown m drills m the 
open giound The earth is made fine and level, and at distances 
ot 3 i feet, m lows 6 feet apait, shallow enculai hollows aie foimed 
with the hand, a foot wide, and half an inch deep m the middle, in 
each of which, about the beginning of June, eight or ten seeds aie 
deposited When the plants appeal, they aie thinned out to thiee 
oi four, the weakest oi least healthy being rejected, and all the 
further attention they regime is occasional cleaning and wateimg, 
according to the state of the weather 
Some of the most popular vaiieties of the cucumber aie — 

Spineless Kollisson’s Telegraph, Carter's Champion 
White up Died Kenyon's Improved, Empress Eugenie, Improved Man- 
chester Prize, latter's Victoiy of England 
Black-tipped White spined Tender and True, Hamilton’s Market Fa- 
vourite, Blue Gown 

Black-spined Hr Livingstone, Henderson’s Al, Weedon's Black Spine 
See CtJCiJUBEB, vol vi p GS7 

160 The Egg Plant, Solanum Uelongena, the Auhigm : oi Egg 
JOnnjal of the Fieneh, is a tendei annual, native of South America plant 
and of the tropical parts of Asia and Africa In France it is culti- 
vated foi the fruits, which aie cooked before they aie eaten The 
seed should be sown early in February m a waim pit, where the 
plants are grown till shifted into 8-mch or 10-meh pots, m well- 
manured soil Manure water should be given occasionally while 

the fruit is swelling, about foul fruits being sufficient for a plant 
The French growers sow them m a brisk heat in Decembei, or eariy 
in Januaiy, and m March plant them out four or eight m a hot- 
bed with a bottom heat of from 60° to 68°, the sashes being giadually 
more widely opened as the season advances, until they may oe taken 
oft by about the end of May The two mam branches winch aie 
allowed are pinched to induce laterals, but when the fruits are set 
all young shoots aie taken off in older to mciease then size The 
best variety is the Largo Pmple, which produces oblong fruit, some- 
times reaching 6 or 7 inches m length, and 10 or 12 inches m cir- 
cumfeience The Chinese is also an oblong-fi luted sort, with white 
fruit and more juicy flesh than some of the othei soits The fuut 
of the oidmary form almost exactly resembles the egg of the domes- 
tic fowl 

161 The Endive, Cichonuin Emlivia, is a hardy annual, native Endive, 
of the noithem provinces of China and othei parts of Asia As m 

the case oi the lettuce, the blanched hearts ale used for salads and 
: m soups The mam crop should be sown about the middle of June, 
on a seed-bed of light rich soil, and the early cz op about the middle 
of May The seeds should be scatteied spaisely, that the plants 
may not come up m clusters The seedlings should be tiansplanted 
into a rich soil m an open situation, at about a foot apart m lows, 
which for the curled-leaved softs should be a foot asundei, and for 
the broad-leaved sorts 15 inches When the plants have l eached their 
maturity, the leaves are gatkeied up and tied together a little below 
the tips, and a few days later about the middle of the plant, and m 
two or three weeks they are found sufficiently blanched for use 
For w inter use the seed should be sown about tbe middle of July, 
and a little additional m August They should be planted m the 
same way as the eaiher ciops, but it is advisable, as they approach 
maturity, to draw the earth quite up about the leaves At that 
season, too, the plants may be advantageously planted on sloping 
i banks of earth facing south. They may be blanched by mveitmg a 
; garden pot with the drainage hole closed, or a common garden saucer 
10 or 12 inches m diameter, over the centre of the plants as they 
grow flat on the earth Later on they may be blanched m boxes m 
| the mushroom-house, or in a cellar, or by using blanching pots, 
such as are provided for sea-kale. The time occupied m blanching 
1 vanes from ten days in summer to three weeks in winter, A suffi- 
j eient quantity to afford a supply for a week may be operated on at 
, one time. 

For protection during the winter it is a good plan to plant the 
endive on November, at 6 or 8 inches apart, on sloping sheltered 
banks facing the south, covering it with litter m severe weather, 

| but leaving it uncovered at ell other times A moie certain 
! method to obtain a supply during that season is, however, either 
| to take up the late-sown plants before frost sets m, and to plant 
I them in dry earth or sand in a frame, or to place a frame over them 
! where they grow. The early winter crops are sometimes planted at 
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the back of a south wall, and when eoveied up for blanching they 
■will endure a considerable amount of cold 
There aie two races of endives, the Curled { Ckuniee fti&te of the 
French), with enspy much-cut leaves, and the Batavian [Savoie 
of the Ei ench), w itli hi oad lettuce-like leaves Some of the favoui ite 
soits are— 

Cm led French Small Breen Curled, early , Large Green Cuiletl , Stagliorn, 
foi late crops , and Curled Picpus 

Batavian Small Batavian, Round leav ed Batavian , Lettuce leaved, eailj , 
and ^laser’s Broad leaved Batavian, foi late mops 

Gallic 162 The Gcu In, Allium sativum, a hanly bulbous perennial, is 
propagated hy separating the cloves of which the bulbs aie composed, 
and planting them 2 to 3 inches deep in spring, at a few inches 
apait, m rows a foot asundei, in a light, rich, and lather dry soil, 
and m a warm situation A few slid fc lows will suffice m most eases, 
and, if lequned eaily, a small patch may also he planted about the 
end of October After the leaves have lipened, the bulbs may be 
taken up, sun-dned, tied m bunches hy the stalks, and hung up in 
a diy airy cool store-i oom till w anted Gallic is used foi flavouring 
Gonnk 163 The Gout ds cultivated m gardens foi then esculent produce 
aie varieties of several species of Cueuibita, the most commonly 
used being the vegetable marrow and the pumpkin 
The Vegetable Manor, Cueuibita Pepo var , is the most important 
of the gouids used as an esculent, and furnishes in good seasons a 
veiy large supply for the table The fruits are best when eaten 
quite young and not ovei-boiled, the flesh being then tender, and 
the flavour sweet and nutty 

"Vegetable marrows requne a warm situation and a rich soil free 
from stagnant moisture They do well on a rubbish or old-dung 
heap, oi m a warm bordei on little hillocks made up with any fei- 
mentmg matenal, to give them a slight warmth at starting The 
seeds should he sown m a warm pit m Apul, and foiwaided undei 
glass, but m a v eiy mild heat , the plants must be shifted into 
larger pots, and be gradually hardened previous to being planted 
out, w hen the mild weather sets m in May or June The use of hand- 
glasses makes it possible to transplant earlier than would otherwise 
be advisable The seeds may be sown eaily m May m pots 
under a hand-glass, or towards the end of May in the open ground, 
if heat is not at command The tine vegetable rnariow oi succade 
gourd bears fiuit of an oblong-elliptical shape, about 9 inches long, 
pale-gieemsh while young, with whitish flesh, and scarcely any m- | 
dication of nbs , when matui e it is of a pale yellow colour Tlieie j 
is a variety which is moie oblong, grows to 15 or 18 inches, and ; 
has th e sui face slightly marked by n regulai longitudinal obtuse ribs 
The shoots may be allow ed to ran along the suifaee of the ground, 
or they may be trained against a wall oi paimg, oi on trellises 
As the gourds cross leadily, caie n, neeessaiy to keep any particular 
variety time One of the best vegetable marrows is called Moore’s 
Vegetable Cieam 

The Oust a? d Mat / on, one of the Patissons or Crown Gornds, hears 
a peculiar -looking flattened fruit with scolloped edges, which has a 
sweeter and less nutty flavour than the true marrow 
The Picmplin , Cueuibita maxima, grows to a very large size, 
some of the varieties, as the large yellow or Potiron jaunt, some- 
times pioducmg fruit over 200 A m weight The flesh of this is 
yellow, the npe fruit, m which state only it is used, being of a 
pale salmony buff colour exteriorly It will keep for some months 
in a dry any place, and is used in soups oi stews, or mashed like 
potatoes, or baked m pies There aie several vaneties of tins type 

The cultivation of the pumpkin resembles that of the vegetable 
manow, but it requires abundance of space for its spreading vines 
Many of the other gourds (of which some are very ornamental) 
produce edible fruits, but as some, notably the orange gourd and 
the bottle gomd, are cathartic and deleterious, they should not be 
indiscriminately eaten 

Horse- 164 The Koisctadish , Coehleana Armoraeia, or Armoraeia 
radish i ustieana, a hai dy peienmal, is cultivated for its long roots, or more 
properly underground rootstocks, which when scraped into shreds, 

01 grated and made into a delicious sauce, are eaten with roast beef. 
Its properties aie antiscorbutic The horseradish requires a deep, 
rich, and rathei moist sandy loam or alluvial soil, the object being 
to obtain long straight roots One method of producing newplants 
is to plant the sets, consisting of the crowns of old roots, or of I or 

2 inch lengths of the root itself, at the bottom of a trench 2$ feet 
deep, the lower half of tlic soil being well manured , only a single 
shoot should be retained, so as to produce one thick vigorous stick 
The roots planted in spring are sometimes taken up in the winter 
following , if left to grow another year they become very much 
thicker, though less tender, In digging the roots the soil should he 
thrown hack so as to lay them bale Those that spring from the set 
are cut off, and it is manured and left to grow up again the follow- 
ing year Befoie the ground becomes frost-bound, a supply should 
be dug up, and stored m damp sand for use during that emergency 

Jem- 165. The Jerusalem Artichoke, Helianthus tuberosus, a hardy 
salem tuberous perennial, a species of sunflower, derives its epithet 
arto- Jerusalem from a corruption of the Italian Girasole, a sunflower, 
choke, and its name of Artichoke from the resemblance in flavour which its 


tubeis Leal to th >t of the icccptrcles ca “bottoms 1 of that pimt 
It is propagated bvrm <n= of its tukro pi minim zh nrninr ut 
potatoes, in rows 3 or i feet f uindu, tunic tiro** in FAiu-iv or 
Mai eh , hy the nutnn n tl e m v, tub i> v di 1 e tit ini i » A^ a 
matter of convtnnna, though the tukro them-Mus an hadv 
enough to he^r the frosts oi wmtH, tha u a k dug up abut 
Kov ember and store 1 m invnh mnd Tiny skmfrl luvi a v ill- 
manured roil, and the Mean should not be allow mi to lie tuj uro did, 
wlndi is m great nitLaairo ubviah d hv phntmg than mritiih 

166 Th oKidumj Uuvi uif ludi& what i& commonly Irony n *s the Kiduv 
Tiench Bean rhastohm vuk tin, and the Suikt Ilumroi , Ikroudtis uexu “ 
multifloius, both vay productive ugctabks of t\> tlkiit quality 

The Cvjiiuioii Kahioj oi Fjitah 11* t, , Ph.ro oils vulgaii'-, 
it. a tendei annual and should 1 e gruv n m a rich lud't karnv 
soil and a warm shelnrod situation The soil should he will 
enriched with hotbed dung The enlnrt nop mav be s..\vn by 
the end of Maieh or beginning of Apul It, huwnu, tin tau- 
pe rature of the soil is below 45°, tkVkms make but little pro- 
I giess The mam crops should he gut m i uh m Mat and a 1 rta 
sowing may he made eailj m July The eaihu plantiius mm be 
sown m small pots, and put m inmro oi Iioims, until th» j tail be 
safely planted outof-doois The enilust out of-doms eiopnuvhe 
shelteied hy means of thatched kindles, phued '-loping on Ik an is 
supported by posts The seals should he copied l\ oi 2 inches 
deep, the distance betw ecu the rows being about 2 h"ct, or hi the 
dwaifest suits 18 inches, and that between plants from 4 to b inch - 
The pods may he used as a green vegetable, m which ease tin j should 
be gathered whilst they aie so crisp as, to be readily snapped m tv.o 
when bent , hut when the dry seeds aie to lie used, the pods should 
be allowed to iipen As the green pods are gathered others will 
continue to be foimed m abundance , but if old setd-foiming pods 
aie allowed to remain, the foimation of joung ones will be neatly 
cliecked 

Fmarg — The kidney bean may be caailv foiwaided in pots m a 
forung-kouse, oi in pieparul soil in e heated pit The bottom In at 
should range about TO 6 , anti the atmosj diene taiipaitiiro should 
show a minimum of GO 0 , and a nuamum of 7 Ob lunnmg up to 
So 3 by sun-heat The seed should he sown thiee or lour m a 10- 
mch pot, nearly filled with light tm fv soil and k if-mnuld, oi ih com- 
posed cow dung, the stems hang earthed up after the true leaves 
I aie foimed, and they must be well syimgtd and watered dtulv. 

To keep down the rod spidei, tin undti suit of tin haus should 
be thoroughly moistened by sj ringing early m the moimng 
with water at 60% the house bang then kept shut up till the 
an is raised to 75° or 80°, both suifaces rail, in con'-equciiee oi 
condensation, become thoroughly wetted "When the plants come 
into flower, plenty of air must he admitted Kidney beans may 
thus be obtained fit for use, m six weeks oi two months from the 
time of sowing It may therefore he deniable to sow some sud 
m August to succeed the uops in the opui ground, and, for sue* es- 
sion, m Septembei and October , foi spring use sow m January, 
Febiuary, and March The early dvvait sorts are the bert lor ioit- 
mg, such as Fulmer's Eaily, Kewmgton Tender, Osborn's Forcing, 
Williams’s Early Prolific, Syon Home, and White Advancei 

The vaneties of Fronch beans being numerous, we here add the 
names of some of the most desnalde toi genual cultivation* — 

Early White Canterbury, Fulmer's Foi cing, Ifrmcr’s Fir-fc E a ly, Osborn s 
Forcing 8ir Joseph Barton, White Advancei 

Second Early Camdian Wondei, hears lite, Negro Lonu-padded, hears 
late, New Mammoth Negro, earlier than Canadian Waulei , Newington 
Wonder , Bale Dun ; Sj on Huu^e , Williams’s Pioliitc, beau late 

The Seal let J Runner Beau, Phaseolus multifloras, diffeis from the 
common French bean in being a perennial, and m having tuberous 
roots, which, it may be stated, are narcotic and poisonous These 
may be pieserved through the wmtei m di visit earth m a frort-proof 
cellar, for an early crop the following season The late Mr Cnthill 
mentions having found from experiment that plants rai«td from 
roots come into hearing just one month eailier than those raised 
from seed The seeds of the runner beans should be sown m an 
open plot,— -the first sowing In May, another at the beginning of 
June, and a third about the middle of June In the London 
market-gardens they are sown 8 to 12 inches apart, m 4 feet rovro 
if the soil is good The twining tops are pinched oi cut off when 
the plants are from 2 to 24 feet high, to save the expense of stak- 
ing It is better, however, m private gardens to have the rows 
standing separately, and to support the plants by stakes 6 or 7 feet 
high and about a foot apart, the tops of the stakes being crossed 
about one-third down If the weather is dry when the pods aro 
forming abundantly, plenty of tepid water should be supplied to 
the plants. In training the shoots to their supports, they should 
he twined from light to left, contrary to the course of the sun, or 
they will not lay hohl 

The ordinary Scarlet Runner is most commonly grown, but there is a w lute- 
flowered, variety which has also white seeds » this is veiy prolific and of 
excellent quality, and is now much grown for marlcet Another variety called 
Painted Lady, with the flowers red and. white, is very ornamental, but not fc j 
productive Garter's Champion is a large-podded productive varietj 

167. The Kohl Bah, or Turnip Callage, Brassiea oleraeea caulo- 
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Kohl rapa, is a biennial, the upper part of whose stem swells into a round 

Rahu fleshy mass, resembling a turnip, hut piodncecl atme gi ound Kohl 

Kabi is exceedingly hardy, withstanding both seveie fiosts and 
drought It is not much giown in English guldens, though when 
used young it foi ms a good substitute foi turnip* Hie seeds 
should be°sown m May and June, and the seedlings shotdd be 
planted shallowly m well-manuied giound, 8 oi 10 inches apait, 
in rows 15 inche* asunder, and they should he well watered, so as 
to induce quick growth The bulbs will be ht tor use when they 
are as Jaige as— not laigei than— an eaily turnip The best soit* 
aie Eaily White Vienna, and Eaily Purple Vienna 

Leek 168 The Led, Allmm Ponuiu, a liaidy biennial, is said to be 
a native of Switzerland, but more probably comes fiom the East 
The leeks, winch piefci a light soil, aie sown m beds about the 
middle of Match, and latei foi a succession, and in June or July are 
planted out 6 inches asunder , and ui lows 15 or 18 inches apait 
When the weather is moist the plants aie diopped upright into the 
hole made hythe dibble, and no moie eaith than will just cover 
the fibres is allowed to fall m, the hole being left open to eueouiage 
the stem to swell out, and blanching is efieeted gradually by the 
eaith washing into the hole They aie also planted m trenches 
like celeiy, and earthed up when they have made then growth 
The leeks will he fit foi use in Septembei, and will last till the 
spring 

The best sorts aie— Eaily Netherlands, for eaily use , large Eouen, one 
of the very best , London Flag, and Musselburgh, the latter being reputedly 
the hardiest, and Carentan, a veiy large liaidy French soit 

Lettuce, 169 The Lettuce, Lactuca sativa, is a hardy annual, highly 
esteemed as a salad plant, while its milky j nice foi ms the lactucc w iwn 
of the matena medica The London maiket-gaideneis make pre- 
paration for the fust mam ciop of Cos lettuces m the open giound 
early m August, a flame being set on a shallow liotbed, and, the 
stimulus of heat not being lequned, this is allowed to subside 
till the first week m October, when the soil, consisting of leaf- 
mould mixed with a little sand, is put ou 6 or 7 inches thick, 
so that the suiface is within inches of the sashes The best 
time for sowing is found to be about the 11th of October "When 
the seeds begin to germinate the sashes are diawn quite off in 
favourable weathei during the day, and put on, hut tilted, at night 
m wet weathei Very little watering is required, and the aim 
should he to keep the plants gently moving till the days begin to 
lengthen In January a more active growth is encouraged, and m 
mild winter a a considerable extent of the planting out is done, hut 
m private gardens the preferable time would he February The 
giound should he light and rich, and welL manuied below, and the 
plants put out at 1 foot apait each way In planting at this eaily 
season, the dibble, m closing m the soil, should he inserted on tire 
south side of the plant Fiequent stirring of the ground with the 
hoe greatly encourages the growth of the plants, A second sowing 
should be made about the 5th of November, and a thud m flames 
about the end of January oi beginning of Febmaiy In March a 
sowing nrayhe made m some warm situation , succes&ional sowings 
may be made m the open border till August, about the middle of 
which month a crop of Brown Cos and Hardy Hammei smith should 
be sown, the latter being the most reliable m a seveie winter 
These plants may be put out early in Octobei on the sides of ridges 
facing the south or at the front of a south wall, beyond the leach 
of drops from the copings, the Hardy Hammersmith being planted 
6 or 8 inches apart Young lettuce plants should be thinned befoie 
they crowd or draw each other, and transplanted as soon as possible 
after two or three leaves are formed ^ Some cultivators prefer that 
the summer ciops should not he transplanted, hut sown where 
they are to stand, the plants being merely thinned out , but trans- 
planting checks the running to seed, and makes the most of the 
ground 

Forcing — For a wmtei supply by gentle forcing, the Hardy 
Hammersmith and Brown Dutch Cabbage lettuces, and the Brown 
Cos and Green Pans Cos lettuces, should he sown about the middle of 
August and m the beginning of Septembei, m rich light soil, the 
plants being pricked out 3 inches apart m apiepaiedhed, as soon as 
the first two leaves are fully formed About the middle of October 
the plants should he taken up carefully with halls attached to the 
loots, and should he placed m a mild hotbed of well-prepared dung 
(about 55 c ) coveted about X foot deep with a compost of sandy peat, 
leaf-mould, and a little well-decomposed manure The Cos and 
Biown Dutch varieties should he planted about 9 inches apart 
Give plenty of air when the weather permits, and protect from frost 

Theie aie two races of the lettuce, the Cos lettuce, with elect 
oblong heads, and the Cabbage lettuce, with round or spieaclmg 
heads,— the former generally crisp, the latter soft and flabby m 
texture Some of the best lettuces for general purposes of the two 
classes are the following -■ — 

Cos White Paris Cos, test for summer , Green Pans Cos, hardier than the 
white, ilpliange Cos, stands well, Brown Cos, one of the hardiest and best 
for winter , Hicks's Hardy White Cos , Sugarloaf Bath Cos 

Cabbage * Hammersmith Hardy Green, veiy hardy, good for winter , Tom 
Tqumb, Brown Butch, Neapolitan, best for summer. Grand Admiral, stands 
tbje finter wdll , Stanstead Park 

r II 5 
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170 The Mushroom, Agaiicus campestns, is a will known fun- Mush- 
gus of a specially savoury chaiactei , it glows wild in Great Butaui 10 om 
on upland pastuies, and appeals to be indigenous to most legions of 

the globe The plant is piopagated by spoics, the film black dust 
seen to be thrown oil when a matui e specimen is laid on white paper 
oi a white dish , these give use to what is known as the “spawn ” 
oi mycelium, which consists of whitish tlneads peimeatmg clued 
dung or similar substances, and which, when planted m a piopei 
medium, runs through the mass, and eventually appeal s m the form 
of the mushroom This spawn may be obtained iiom old pastuies, 
or decayed mushroom beds, and is purchased fiom nmsoiymen m tho 
foim of bucks charged with the mycelium, and technically known 
as mushroom spawn "When once obtained, it may, like lea\ en, be 
indefinitely pieseived It may be produced by placing quantities 
of horse dung saturated with the unno of homes, especially oi stud 
horses, with alternate layers of rich eaith, and coveting the whole 
with straw, to exclude ram and an , the spawn commonly appears 
m the heap in about two months af towards The choppings oi 
stall-fed horses, oi of such as have been kept on dry food, should be 
made use of 

The old method of gi owing mushrooms m litlges out of doom, or 
on prepared beds eithei level or sloping from a hack wall m sheds oi 
cellars, may genei ally he adopted v ith success The beds are foimed 
of hoise droppings which ha\e beeu slightly feimentod and fre- 
quently turned, and may he made 2 or 3 feet broad, and of any 
length A layer of dung about 8 oi 10 inches thick is lust deposited, 
and covered with light diyish eaith to the depth of 2 inches , and 
two similai layers with similar coverings aie added, the whole 
being made nanowei as it advances in height "When tiro bed is 
finished, it is covered with stiaw to piotect it from l am, and also fiom 
pai chm g influences In about ten clays, when the mass is milkwarm, 
the bed will he leadyfoi spawning, which consists of inserting small 
pieces of spawn bucks into the sloping sides of the bed, about 6 
inches asunder A layei of fine earth is then placed ovei the whole, 
and well beaten down, and the suiface is coveied with a thick 
coat of straw When the weather is tempeiate, mushrooms wall 
appear in about a month after the bed has been made, but at other 
times a much longei penod may elapse The principal things to he 
attended to are to pieserve a model ate state of moistme and a 
proper mild degree of wairath , and the treatment must vaiy accord- 
ing to the season 

Mr Cuthill describes a very simple mode of cultuie The ndge 
is built up of dung as it is brought fresh fiom the London stables , 
m this fermentation soon sets m, and, when the heat of the bed 
declines to 80°, pieces of spawn bricks aie inserted, a foot apait, 
in the sides of the bed, which is then moulded ovei, 2 inches 
thick, piessed with the feet, and beaten with the spade, then 
watered, and beaten again with the spade, and finally smoothed 
down The moie the mould is piessed, the finer tho ciop, and tho 
more solid the textuie of tho musluoom 

These oidmaiy rnlge beds furnish a good supply towards tho end 
of summei, and in autumn To command a legulai supply, how- 
ever, at all seasons, the use of a muslnoom-liouse (see par 13, 
p 226) wall be found veiy convenient The material employed in 
all cases is the choppings of horses, which should bo collected fresh, 
and spiead out m thin layeis m a diy place, a portion of the shoit 
litter being retained ■well moistened by hoi se ui me It should th en 
he thrown togethei mndges and frequently turuod, so as to be kept 
m an incipient state of fermentation, a little dryish friable loam 
being mixed with it to retain the ammonia given off by the dung 
With this or a mixture of horse-dung, loam, old mushioom-bed 
dung, and half-decayed leaves, the hods aie built up in successive 
layers of about 3 inches thick, each layei being beaten firm, until 
the bed is 9 or 10 inches thick. If the heat exceeds 80°, holes 
should he made to moderate the fermentation The beds aie to be 
spawned when Hie heat moderates, and the surface is then coveied 
with a sprinkling of warmed loam, which after a few days is made 
up to a thickness of 2 inches, and v ell beaten down The hods 
made partly of old mushioom-hed dung often contain sufficient 
spawn to yield a crop, without the introduction of brick or cake 
spawn, hut it is advisable to spawn them m the regulai way The 
spawn should be mtioduced an inch or two below the surface when 
the heat has declined to about 75°, indeed the bed ought never to 
exceed 80° The surface is to be afterwards covered with hay oi 
litter The atmospheric tempeiatuie should range fiom 60° to 65° 
till the mushrooms appear, when it may drop a fewdegiees, hut not 
lower than 55° If the beds lequne watering, water of about 80° 
should he used, and it is preferable to moisten the covering of litter 
rather than the surface of the beds themselves It is also beneficial, 
especially m the case of partially exhausted beds, to water with a 
dilute solution of nitre Foi a winter supply the beds should he 
made towards the end of August, and the end of October 

171 The Mustard , Smapis alba, or Biassica alba, is a hardy annual, Mustard, 
used as a small salad— generally accompanied by garden cress— while 
sfcillin the seed-leaf To keep up a supply, the seed should he sown 

every week or ten days The sowings m the open giound may he 
made from March, till October, earner or later accoidmg to the 
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season The gionnd should be light and rich, and the situation 1 
warm and sheltei ed Sow thickly m rows 6 inches apart, and slightly ] 
cover the seed, pressing the surface smooth with the hack of the 
spade When gathei mg the ci op, cut the young plants off even with 
the ground, oi pull them up and cut off the loots, commencing at 
one end of a low Fiom Octobei to Match the seeds should he 
sown thickly m shallow hoses and placed m a warm house oi frame, 
with a temperatuie not below 65° 

172 The Nasturtium, ov Indian Ci css, Tiopscolum majus, is a 
peienmal climbei, native of Pern, hut in cultivation treated as a 
liaidy annual The fLoweis aie sometimes eaten m salads, and are 
used for garnishing, and the leaves and young gieen fruits are 
pickled in vmegai as a substitute foi capeis The plant should have 
a w arm situation, and the soil should be light and well enriched , 
sow thinly eaily m Apnl, either neai a fence oi wall, which 
may he utilized for its support, or m an open spot, wheie it will 
require stakes 6 to 8 feet high Its floweis aie no less ornamental 
than useful 

173 The Hew Zealand Spinach, Tctiagoma expansa, is a half- 
hardy annual, native of New Zealand, sometimes used as a sub- 
stitute foi spinach duung the summer months, hut m eveiy way 
inferior to it The seeds should be sown m March, on a gentle 
hotbed, having been previously steeped m water foi sevexal houis 
The seedlings should he potted, and placed undei a frame till the 
end of May, and should then be planted out, m light uch soil 
The young leaves aie those which aie gathei ed foi use, a succession 
being produced dining summei and autumn 

174 The Onion , Allium Cepa, is a hardy bulbous biennial, which 
has been cultivated m Britain from time immemonal, but the 
native country of which is unknown The onion should he giown 
m an open situation, and on a light, ncli, well-woiked soil, which 
lias not been iceently manuied The principal crop may he sown 
at any time from the middle of February to the middle of Maich, 
if the weather is fine and the ground sufficiently dry The seed 
should he sown m shallow dulls, 10 inches apait, the ground being 
made as level and firm as possible, and the plants should be regulaily 
thinned, hoed, and kept free fiom weeds At the final thinning 
they should he set fiom 3 to 6 inches apait, the lattei distance m 
veiy rich soil About the beginning of September the ciop is upe, 
which is known by the witlienng of the leaves , the bulbs are then 
to he pulled, and exposed on the ground till well dried, and they 
aie then to be put away m astoie-ioom oi loft, where they may he 
perfectly seemed fiom fiost and damp 

About the end of August a crop is sown to affoid a supply of 
young onions m the spring months Those which aie not lequned 
foi the kitchen, if allowed to stand, and if the flower-hud is picked 
out oil its first appeal ance, and the oaitk stirred about them, fre- 
quently pioduce bulbs equal m size and quality to the laige ones 
that aie impoi ted from the Continent A ciop of veiy laige bulbs 
may also be secuiod by sowing about the beginning of Septembei, 
and tiansplantmg early m spring to veiy rich soil Anothei plan 
is to sow m May on diy poor soil, when a ciop of small bulbs will he 
pioduced , these aie to he stoied m the usual -way, and planted m 
uch soil about Febiuaiy, on ground made film by tieadmg, in lows 
about a foot apart, the bulbs being set near the surface, and about 
6 inches asunder The "White Spanish and Tupoli are good sorts 
foi this purpose 

To obtain a crop of bulbs for pickling, seed should be sown 
thickly m Maich, m rather poor soil, the seeds being very thinly 
covered, and the surface well lolled , these are not to be thinned, but 
should be pulled and harvested when ripe The best soits foi 
tins ciop are the Silver -skinned, Early Silver-skinned, Nocera, and 
Queen 

Fomng — Onions may be foi ced like mustard and cress if required 
foi winter salads, the seeds being sown thickly m boxes which aie 
to he placed m a warm house or frame The young onions are of 
comse pulled while quite small 

The Potato Onion, Allium Cepa aggregatum, is propagated by the 
lateial bulbs, which it throws out, undei ground, m considerable 
numbers This variety is very prolific, and is useful when other 
sorts do not keep well It is sometimes planted about midwinter, 
and then ripens m summer, but for use diurng the spimgand early 
summer it is best planted m spring It is also known as the 
underground onion, from its habit of pioducing its bulbs beneath 
the surface 

The Tree Onion oi Egyptian Onion , Allium Cepaprolifeium, pro- 
duces small bulbs instead of floweis, and a few offsets also under- 
ground These small stem bulbs are excellent for pickling 

The Welsh Onion oi Giboule, Allium fistulosum, is a haidy 
perennial, native of Siberia It forms no bulbs, hut, on account of 
its extreme hardiness, is sown m July oi early m August, to furnish 
a reliable supply of young onions for use m salads duung the eaily 
spnng These bulbless onions are sometimes called Scallions, a 
name which is also applied to old onions which have stem and leaves 
but no bulbs 

The following are among the best varieties of onions for vauous 
purposes — 
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Foi summei and autumn— Queen, Early White Naples these two 
sorts are also excellent for sowing m autumn for spring salailmg Silver- 
skinned , Tripoli, including Giant Eocca 

For wintei —Brown Globe, including Magnum Bonum, White Globe, 
Yellow Earn ers , White Spanish, in its several forms , Trtbons, the finest 
vanety for autumn sowing, attaining a large size eaily, iipemng well, and 
keeping good till after Chiistmas , Strasburg (JDeptfoid) , Y eatliersfield Bed, 

Blood Red, strong-flai oured 

Foi pickling —Queen, Euly Silvei skinned, White Nocera, Egyptian 

175 The Orach or Mountain Spinach, Atnplex hoitensis, native Orac 
of Taitary, is a tall-giowmg haidv annual, whoso leaves, though 
coarsely flavoured, aie used as a substitute foi spinach, and to col- 
lect the acidity of soirel The White and the Gieen are the most 
desirable vaneties The plant should he giown quickly m uch soil 

It may be sown in lows 2 feet apait, and about the same distance 
m the low, about Maich, and foi succession agam m June It need- 
ful, water must he freely grven, so as to maintain a rapid growth 

176 The Omhs crcnata , Oca of the South Ameneans, is a Oxa] 
tuberous-iooted half-hardy peienmal, native of Pern Its tubeis aie cren 
comparatively small, and somewhat acid, but if they be exposed 

to the sun from six to ten days, they become sweet and floury 
In the climate of England they can only be giown by starting them 
m heatm March, and planting out m June in a light soil and warn 
situation They grow freely enough, but few tubeis are formed, and 
these of small size The fleshy stalks, which have the acid flavour 
of the family, may, however, be used in the same way as lhubaib 
foi tarts The leaves may be eaten m salads It is easily propa- 
gated by cuttings of the stems, or by means of sets like the potato 

177 The Omhs Eeppei, a bulbous peienmal, native of Mexico, Oxa 
has scaly bulbs, from which aie pioduced fleshy, tapenng, white, Dep 
semi-transpaient roots, about 4 inches m length, and 3 to 4 inches 

m diameter They stnke down into tlie soil, which should therefoie 
he made light and rich with abundance of decaj ed vegetable mattei. 

The bulbs should he planted about the end of Apnl, 6 inches apart, 
m lows I foot asundei, being only just coveied with soil, and having 
a situation with a southern aspect The roots should be dug up 
before they become affected by frost, but if piotected they will con- 
tinue to increase in size till November When taken up, the bulbs 
should be stoied m a cool diy place for replanting, and the loots 
for use The loots aie gently boiled with salt and water, peeled 
and eaten like aspaiagus with melted butter and the yolks of eggs, 
or seived up like salsafy and scorzonera with white sauce 

178 Tlie Parsnip, Pastmaca satrva, is a haidy biennial, found m Pars 
tempeiate regions Its long tapenng fleshy whitish nutritious loots 
have a peculiar hut agieeable flavour It succeeds best on a free 
sandy loam, which should he trenched and manuied in the previous 
autumn, the manme being w’ell buried The seed should he sown 
thinly m Maich, m rows, 18 inches apart, and finally thinned out 
tol foot apait The leaves will decay m October or November, 
when a portion of the loots may he taken up and stoied m dijish 
sand for immediate use, the lest being left m the gionnd, to be 
taken up as required, but the whole should he removed by Feb- 
ruary to a diy cool place, oi they will begin to glow The best 
sorts aie the Hollow-crowned, the Maltese, ancl the Student 

179 The Pea , Pisum sativum, is a hardy annual, climbing by Pea 
means of the tendiils of its leaves, and has been cultivated from time 
immemorial The seeds or pulse are very nntutious, whether eaten 
gieen oi upe, and those of the eaily ciops me esteemed as luxuries 

The pea prefeis a finable calcareous loam, deeply woiked, and well 
enriched with good hotbed or faim-yaid manuie The eaily crops 
leqmie a waim sheltered situation, but the latei are bettei giown 6 
or 8 feet apait, or more, m the open quarters, dwarf crops being in- 
troduced between the rows Tlie dwarf or early sorts may he sown 
3 or 4 feet apait The deep working of the soil is of importance, 
lest the plants should suiter m hot diy weather from mildew oi 
arrest of growth The fiist sowing should he made about the 
beginning or middle of November, in front of a south wall, 
the plants being defended by spiuee fir blanches or otliei spiay 
throughout the winter In Fehiuary sowings are sometimes made 
m flowei -pots or boxes, and the young plants afterwards planted out 
The mam ciop should he sown towards the end of February, and 
model ate sowings should be made twice a month afterw T aids, up to 
the beginning of July for the north, and about the thud w r eek m 
July for warmer districts Dux mg diy hot weather late peas deuve 
gieat benefit from mulching and watering The latest sowings, at 
the middle or end of August, should consist of the best eaily sorts, 
as they are not so long in pioducmg pods as the laige! and finei 
soits, and by this means the supply may be prolonged till October 
oi November As they glow up the earth is drawn to the stems, 
which are also supported by stakes, a piactice 'which m a well-kept 
garden is always advisable, although it is said that the eaily varie- 
ties arrive sooner at maturity when recumbent "Where space 
permits, all the taller sorts aie best sown in single rows at wide 
mteivals of 20 or 30 feet 

Peas grown late m autumn aie subject to mildew, to obviate 
which Mr Knight proposed to dig ovei the ground m the usual way, 
and to soak the spaces to be occupied by the lows of peas thoroughly 
with water,— the earth on each side to he then collected so as to 
foim ndges 7 or 8 inches high, these ridges being well watered, 
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and the seed sown on them m single lows If diy weatliei at any 
time set m, watei should he supplied piofusely once a week 
To produce Tery eaily crops the Trench niaiket-gardeners sow 
early m Nbverabei, m fiames, on aboidei having a good aspect, 
the seeds being coveted very slightly The young plants aie trans- 
planted into othei flames m December, the ground inside being 
dug out so as to be 18 oi 20 inches below the sashes, and the earth 
thus lemoved placed against the outside of the flames The young 
plants, when 3 oi 4 inches high, aie planted m patches of thiee oi 
lorn, 8 inches asnndei, m four longitudinal lows The sashes aie 
co vexed at night with straw mats, and opened whenevei the weatliei 
is sufficiently mild When 8 oi 10 inches high, the stems aie in- 
clined towaids the hack of the frame, a little earth being diawn to 
their base, and when the plants come into blossom the tops aie 
pinched out, above the third oi fourth flowei, to force them into 
heaung As soon as they begin to pod, the soil may have a gentle 
watering, whenever sufficiently warmed by the sun, but a too vigoi- 
ous giowth at an eailiei period would be detumental Thustieated 
tie plants beai pods lit for gatheiwg in the fust foitnight in April 
A very convenient means of obtaining an early ciop is to sow in. 
5-mcli pots, a few seeds m each, the plants to he ultimately planted 
out on a waim holder Peas may also he obtained eaily if gently 
forced m fi ames, m the same way as kidney beans, the dwarfest 
vaneties being preferable 

For the veiy eaily peas the lows should laiige east and west, 
but for the mam crops noith and south The aveiage depth of the 
dulls should be about 2 inches for small sorts, and a tnffe more foi 
the largei kinds The di ills should be made wide and flat at bottom, 
so that the seeds may be bettei separated m sowing The laige 
sorts are the bettei for being sown 3 inches apart Chopped fmze 
may he advantageously scattered in. the dull befoie coveung m, to 
check the depiedations of mice, and before levelling the surface the 
soil should be gently tiodden down over the seeds 
A good selection of sorts may he made fiom the following — 
Early Dillistone’s Early (Sutton’s Ringleader, Carter’s Tirst Crop), the 
earliest sort , Sangstei’s No 1, a good form of Early Frame , William I , fine , 
laxfeon’s Alpha, the earliest wrinkled pea , Dickson’s Eirsfc and Best , Mac- 
lean’s little Gem, a very dwarf wrinkled pea , Tom Thumb (Beck s Gem), a 
\ ery dwarf round pea The last two are useful for forcing and for pots 
Second Early Maclean’s Advancer, StandislTs Criterion, Laxton’s Marvel, 
Cartel’s Telephone, Dr Maclean, Premier, Carter’s Stratagem 
Late James’s Prolific, Carter’s G E Wilson, Yeitch’s Perfection, Ne Plus 
Ultra, the finest of all late peas, hut a little delicate m cold wet soils and 
seasons , General Wynclham, continues to produce very late, British Queen, 
Champion of England, Laxton’s Omega 

Pcuato 180 The Potato, Solanum tuberosum, is a half-haidy perennial, 
producing underground tubeis, largely used as an esculent It 
thiives best m a latliei light finable loam , and m thin sandy 
soils the produce, if not heavy, is generally of very good quality 
Soils which are naturally wet and heavy, as well as those which 
aie heavily manuied, such as old gaiden ground, are not suitable 
Indeed it is best, except when there is ample space, to grow 
only the earhei kinds m gardens If the soil is of fair quality, the 
less manure used upon it the bettei, unless it be soot oi lime 
Gypsum, bone-dust, superphosphate of lime, and nitrate of soda may 
also be used, and wood ashes are advantageous if the soil contains 
much vegetable matter 

Potatoes are commonly propagated by dividing the tubeis, leav- 
ing to each segment or 1 * set ” one or two eyes or buds The “ sets u 
are then planted by the aid of the dibble or spade, in rows at a 
distance varying fiom 15 inches to 3 feet, the distance being 
regelated by the height of the stems, and that between the sets 
varying fiom 6 to 12 inches, 8 inches being a good average space foi 
garden crops, with 2 feet between the rows The sets may be put 
m 6 fcches deep. The late T A Knight suggested the planting of 
whole tubers or sets, at greater distances apart, by which means, he 
argued, a larger produce would be obtained , he proposed to leave 
4 feet between the lows, hut that distance, except with the larger 
varieties, has been found to he too great Though the planting of 
whole tubers instead of the cut sets has been thus highly recom- 
mended, yet according to some experiments made m the garden 
of the Horticultural Society at Chiswick the cut sets yield a much 
better return than whole ones The full-sized tubeis are, however, 
preferable to smaller ones, as their larger buds tend to produce 
stronger shoots It has also been found that Die best returns aie 
obtained &om sets taken from thepoints of the tubers— not from their 
base, Hr Thoma s Dickson of Edinburgh long ago observed that the 
most healthy and productive crop was to be obtained by planting 
unripe tubers, and proposed this as a preventive of the disease called 
the ct curl/* which sometimes attacks the young stems, causing them 
and also the leaves to becoma crumpled, and few or no tubers to 
be produced It has also been noted that the sprouting of the eyes 
of the potato may he accelerated if, while still unripe, it is taken up 
and exposed for some weeks to the influence of a scorching sun. 
The best sets are those obtained from plants grown in elevated and 
open situations, and it is also beneficial to use sets grown on a 
different soil. 

, jThe earliest ciops should, if possible, be planted in a light soil 
j- f-ldln a warm situation, towards the end of February, or as early as 
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possible m Maich In some cases the tubeis for eaily ciops me 
sprouted on a hotbed, the plants being put out as soon as the leaves 
can beai exposuie If the young spiouts aie about 2 inches long, 
they may be planted out towards the end of March , if they are pro- 
tected young potatoes will he piocuied m seven oi eight weeks It 
will impiove the ciop if, when the stems have giown a few inches 
above ground, the eaith is diawn up to them, hut the operation will 
delay its maturity foi tv o or three weeks Mi Knight recommends 
lemovmg the flowei s as they appeal, m order to increase the pro- 
duce The fine early vaneties, howevei, scarcely pioduce any flowers. 

The mam crop should he planted by the middle of March, late 
planting being very undesnable. Those intended foi stonng 
should be dug np as soon as they aie fanly npe, unless they aie 
attacked by the due disease, m which case they must be taken up 
as soon as the murrain is obseived , or if they aie then sufficiently 
developed to be woith preserving, hut not fully npe, the haulms oi 
shaws should be pulled out, to pi event the virus passing down 
them into the tubeis, tins may he done without distuibingtho 
tubeis, which can be dug afteiwards See AcrjcuiiuiiE, rol i 
p 864 

Facing — Tlie best foicmg soils aie the Asli-lcaf as a kidney, and 
the Early Market oi Hector of Woodstock for aiound The earliest 
ciop may he planted m December, and succession al onesm January 
and Febiuaiy The mode of cultivation adopted by the London 
market gaideneisis thus m substance explained by Mi Cuthill. A 
long trench, 5 feet wide and 2 feet deep, is filled with hot dung, on 
which soil to the depth of 6 inches is put The sets employed me 
middle-sized whole potatoes, which are placed close together ovei the 
bed, covered with 2 inches of mould, and then hooped and pro- 
tected with mats and straw, undei which conditions they willspiont 
in about a month A bed of the lequisite length (sometimes 100 
yards) is then piepared of about 2 feet thickness of hot dung, soil 
is put on to the depth of 8 inches, and the flames set over all The 
potatoes are then carefully taken up fiom the striking hid, all the 
shoots being removed except the mam one, and they aie planted 4 
inches deep, radishes being sown thinly ovei them and covered 
lightly with mould When the haulm of the potato has grown to 
about 6 inches in height, the points are nipped off, m older to givo 
the radishes fair play , and, although this may stop giowth foi a 
few days, still the potato crop is always excellent Aftei planting 
nothing more is required but to keep up the tempeiatuie to about 
70°, admitting air when practicable, and giving water as reqimcd 
The crop is not dug up until it has come to matunty 

Potatoes are also grown largely m hooped beds on a waim boidei 
in the open ground, The sets aftei having been spioutcd, as above, 
are planted out in January m tienebes 2 feet deep filled with hot 
dung, the sots being planted 5 inches deep, and ovei all mdishes 
aie sown The ridges aie then hooped oier, allowing about 2 feet 
of space in the middle, between the mould and the hoop, and are 
covered with mats and straw, but as soon as the radishes come up 
they are uncovered daily, and covered again eveiy night as a pro- 
tection against possible hosts. This is continued till the potatoes 
aie ready for digging m May 

Potatoes aie sometimes giown m pots m heat, sprouted sets being 
planted m 11-mch pots about two-thirds full of soil, and placed near 
the glass m any of the foieing-houses, wheie a temperature of from 
65° to 70° is to he maintained The plants are duly watered and 
earthed up as they advance m giowth 

Small supplies of young waxy tubers are produced diumg wintei, 
m boxes placed m a mushioom-house or m a common cellar If m 
October old, seed tubers are placed m layers, alternately with a mix- 
ture of tree leaves and light mould, the young tubers before mid- 
winter will often attain the size and appeal ance of eaily potatoes ; 
they aie, however, watery, and possess little flavour, 

The varieties of the potato are very numerous, and much atten- 
tion has been paid during the last few years to the production ol 
new and improved kinds The following aie named as a limited 
selection of a few of the .standard sorts m the several gioups, those 
marked * having coloured skms, tlio lest being white — 

Early— Round* Early Market, Rector of Woodstock, Portoi'a Excelsioi, 
^Triumph, * Deadstock Beauty, Bedfont Prolific, Breesee’s Climax Kidney * 

Old Ash-leaf. Myatt’s Ash-leaf, Avalanche, Snowflake, International Kidney, 
"Bountiful, * Beauty of Hebron 

Main Crop and Late “-Round * Schoolmaster, Regent, 41 Vicar of laleliam, 
Victoria, 44 Grampian, * Vermont Beauty, Champion Kidney ( (event Gai den 
Perfection, Lapstone, Woodstock Kidney, *Tiopliy, Magnum Bonum, ’Mato 
American Rose, Cattell’s Eclipse 

181. The Modish, Eaphanu.s sativua, is a fleshy-rooted annual, un- ftadisli 
known in the wild state. Some varieties of our wild radish, 11 
Kaphanistrum, however, met with on the Mediterranean coasts, come 
so near to it as to suggest that it may possibly he a cultivated race 
of the same species It is very popular as a raw salad. There 
are two principal forms, the spindle-rooted and the turnip-rooted. 

The radish succeeds m any well- worked not too heavy garden soil, 
but requires a warm sheltered situation. The seed is generally sown 
broadcast, m beds 4 to 5 feet wide, with alleys between, the beds 
requiring to he netted oyer to protect them from birds. The earliest 
crop may be sown about the middle of December, the seed-beds 
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■being at once covered with litter, which should not be lemoved till 
the plants come up, and then only m the daytime, and when theie 
is no frost If the ciop succeeds, which depends on the state of the 
weather, it will be m use about the beginning of Mai oh. Another 
sowing may be made m January, a thud eaily m February, 
it the season is a lavouiable one, and still another towaids the 
end of February, from which time till Octobei a small sowing 
should be made every fortnight or three weeks m spnng, and lather 
moie frequently dm mg summer. About the end of October, and 
again m Novembei, a late sowing may be made on a south holder 
01 hank, the plants being piotected in seveie weathei with litter 

01 mats The winter radishes, which grow to a large size, should 
he sown in the beginning of July and m August, in drills from 6 to 
9 inches apart, the plants being thinned out to 5 or 6 inches m 
the row The roots become fit for use dunng the autumn For 
winter use they should be taken up befoie severe fiost sets in, 
and stoied m diy sand 

Forcing —To obtain eaily xadishes a sowing should be made about 
the beginning of November, and continued foitnightly till the 
middle oi end of Febmary, the ciop will geneially be fit for use 
about six weeks after sowing The seed should be sown m light 
nch soil, 8 or 9 inches thick, on a model ate hotbed, or m a pit 
with a temperatuie of from 55° to 65°, Gentle wateungs must be 
given, and an admitted at every favourable opportunity , hut the 
sashes must he piotected at night and m frosty weather with straw 
mats or other materials Some of these crops aie often gi own with 
ioiced potatoes The best foicmg soits aie Wood’s Eaily Fiame, 
and the Early Rose Globe, Early Dwarf-top Scailet Turnip, and 
Eaily Dwarf-top "White Turnip 

Those best suited for geneial cultivation aie the following — 

~~ Spindie-i ooted Long Scarlet, including the sub-varieties Scarlet Short- 
top, Early Frame Scarlet, and Wood’s Early Frame , Long Scarlet Shoit-top, 
best tor geneial ciop 

Tut nip rooted Early Rose Globe shaped, the earliest of all , Early Dwarf- 
top Srailet Turnip, and Eaily Dwarf-top White Tuimp, Eailiest Erfmfc 
Scarl?t, and Early White Short-leaved, both very early sorts, Fiench Break- 
fast, olive-shaped , Red Tnrmp, and White Turnip, for summer crops 

Winter soi u> Black Spanish, White Chinese, Californian Mammoth 

Eampion 182 The Ramjnon, Campanula Eapunculus, is a tap-rooted 
biennial, native or naturalized in the south of England, and found 
on hanks and m pastures m central and southern Euiope, extend- 
ing to the Caucasus The white fleshy loots, known as “lamps,” 
aie used law as a salad, oi boiled like aspaiagus It is but little 
cultivated m England The seed, which is very minute, and 
should he mixed with sand befoie sowing to secuie even distubution, 
is sown in drills 6 to 8 inches apart, about the end of May oi 
beginning of June, m deeply worked giound, and in a cool situation, 
and the young plants aie meiely to be thinned and kept clear of 
weeds The roots, which somewhat resemble small radishes, will he 
fit for use about November, and on the approach of frost, if taken up 
and stored in sand, they will keep fresh and Aim till spring 

Rhubarb 183 The Rhubarb of gaidens is derived from different species of 
Rheum, especially R. Rhaponticum and R undulatum, The parts 
chiefly utilized are the fleshy foot-stalks of the leaves, which are 
much used foi preserves, puddings, and tarts, as well as for stew- 
ing 

Rhubarb requires an open situation and a rich deep soil, which 
should be well manured, and prepared by deep trenching To foim 
a plantation, divisions of the old roots, each provided with a bud or 
crown, should be put in early in spring, the ciown being set about 

2 inches below the smface They should stand 3 to 4 feet apait 
each way, according to the habit of the vanety The plants will 
afford a supply m the following spring. It is desirable to lenew the 
plantation m the course of four oi five years, shifting to new 
giound, When gathering the ciop, the leaf- stalks should he bent 
downwards, and pulled off sideways, not cut The flower-stems 
should be cut off as soon as they make their appearance, m oidei 
to strengthen the root Established sorts must be increased by 
division, as seedlings do not reproduce the variety. Rhubarb may, 
however, be grown from seeds— a flower stem or two being allowed to 
glow up for the purpose of producing them, The seeds should he 
sown on a slight hotbed m spring, and transplanted out m lows on 
the month of May, nq stalks being gathered from them for the first 
two years 

Forcing —Rhubarb may be forced m a vanety of ways for eaily 
or winter use , it may have a pot or box set over the crown 
and covered up by waim litter, dung, or leaves like sea-kale ; 
or the roots maybe taken up, potted, and set into any foicmg-house 
at work, the ciowns being kept m the dark so as to blanch the 
stalks ; or they may be planted closely in long narrow boxes of 
moderate depth, and set m a mushroom-house or cellar, where there 
is a considerable tempeiature, The rhubarb will soon throw up its 
stalks, and these, being partially etiolated, possess a delicacy and 
flavour superior to those giown in the open air It is easy, by 
varying the time of subjecting the boxes to the increased tempera- 
ture, to keep up a succession of ihubaib stalks, from the penod at 
which kitchen apples become scaice or begin to lose their flavour, 
till gieen goosebeines come into season. 
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The favourite old sorts of rhubarb weie the Tobolsk and the Elford m 
Buck's , the latter comes from R undulatum, and is one of the best in flavour, 
as well as of a fine red colour Other good sorts of mole modem date aie 
Mitchell's Royal Albeit, Dancer's Early Scailet, Myatt’s Lmmeus, and 
Myatt’s Victoria, the last a large-growing thick-stalked kind, the others 
being all eailiet soits Johnson s bfc Martin’s and Salt s Crimson Peifection 
aie also favourite lands , and Stott’s Monaicli glows to a veiy laige size 

184 The Rocambole , Allium Scoiodopra&um, is a haidy bulbous Rocam- 
peieumal, occuiiing m a wild state m sandy pastuies and waste bole 
places throughout Europe, but not common in the south , m 
Bntamit is found chiefly m the noitli of England and the south of 
Scotland The plant is giown for the sake of its bulbs, which me 
smaller and milder than those of garlic, and consist of several cloves 
chiefly pioduced at the loots The cloves should be planted about 

the end of Febiuary or m March, and ticated like the garlic or 
shallot When mature, the bulbs should be taken up, dned, and 
stoied for use 

185 The Salsafy (oi Salsify), Tragopogon ponifolms, is a haidy Bal&afy 
biennial, with long cylindrical fleshy esculent loots, which, when 
propeily cooked, aie extiemely delicate and wholesome, it occuis 

m meadows and pastuies m the Mediteuanean region, and, in 
Bntam, is confined to the south of England The salsafy lequnes 
a free nch deep soil, which should he trenched m autumn, the 
manure used being placed at two spades’ depth fiom the smface. 

The first crop should be sownm Maich, and the mam ciop m Apnl, 
m lows a foot fiom each othei, the plants being afteivaids thinned 
to 8 inches apait In November the whitish roots should be taken 
up and stored m sand for immediate use, others being seemed m 
a similai way dunng intervals of mild weather 

186 The Sarny, Brassica oleracea bullata major, is a neai ally of Savoy, 
the cabbage, but has bullate oi blistered leaves , it is moie haidy, 

and, except m yeiy severe seasons, instead of suffering is lather im- 
proved in flavour by fiost The savoys come into use m autumn, 
and continue until the spnng The early crop should be sown m 
Febiuaiy, the main crop about the middle of March, and a month 
afteiu aids the latest crop The rows of the smallei soits.sh.ouM he 
15 inches, and those of the largei ones 2 feet, apait 

The best sorts of savoys foi garden cultuie aie — 

Tours, early and hardy , Dim, early, but not so hardy , Little Pme, small, 
eailj, and good, Dwarf Green Culled, best for a general crop, Golden, 
handsome and excellent The laige Drumhead savoy is more suitable foi 
field culture, unless hulk of produce is returned 

187 The StoKoncta, Scoizoneia lnspanica, is a haidy perennial, Scor- 
ed native of Spam, but cultivated in gardens foi its fleshy cylindn-^oneia 
cal roots, which lesemble those of salsafy except m being black out- 
side, and winch are used in the same rnannei They should be 
treated m every respect like salsafy (par 185) 

188 The Sea-hale, Crambe mantima, is a haidy perennial, grow-.Sea-kale. 
mg spontaneously along the coasts of England, of Ireland, and of 

the Scotch lowlands, along the western coasts of Europe, and on 
the Baltic, reappeaung on the Black Sea 

Sea-kale prefers a light diy soil, and when manure is necessary it 
should consist of sea- weed oi well-iotted dung , oi a diessing of salt 
oi of nitrate of soda may be given When it is lai&ed fiom seeds, 
they should he sown in March or April m rows a foot asunder, the 
plants being thinned to 6 inches apart In the following Maich 
these should be planted out in trenched well-prepared giound, 2 feet 
asundei, m lows 2J to 3 feet apait. The top with the crown buds 
should be cut off before planting to pi event them from l mining 
up to seed In the spnng of the second year the young shoots if 
blanched will be fit foi use, andtheiefoie the summer giowth should 
m every way he piomoted by the use of water and liquid manuie 
Toleiably blanched stalks may be pioduced by plants only nine 
months old from- the seed, and after two summeis seedling plants 
will have acquired sufficient strength foi general cropping The 
seeds, instead of bemg sown in lows and transplanted, may be 
deposited m patches of three oi foui together, wheie they are to 
remain In the autumn, after the leaves have been cleared off, the 
ground should be forked up, and 6 or 8 inches’ depth of leaves or of 
light sandy soil laid over the plants, by either of which means they 
will be blanched, though not forced The blanched sprouts should 
be cut for use whilst they are crisp, compact, and fiom 3 to 6 inches 
in length, the stem being cut quite down to the base, 

Sea-kale beds may be made equally well from cuttings of the 
roots, the extremities of the loots, technically called ** thongs,” 
bemg the parts best adapted foi this purpose They should be 
taken up m autumn, cut into lengths of about 4 inches, and laid 
aside m a heap of sand or eaith till spring, when they should be 
planted out like the seedlings Cuttings should not be taken from 
any but veiy healthy plants 

Fm cwg -Sea-kale may be forced in the open beds by the aid of 
sea-kale pots oi coveis, which are large enough to covei a plant, 
contracted a little at top, with a movable hd oi cover. In the 
autumn the stalks are cut over, the decayed leaves removed, the 
ground loosened about the eyes, and a thm stratum of coal-ashes 
mixed with salt laid on the surface to keep down earth-worms, One 
of the eaithenwaie pots oi covers, or failing these a large inverted 
flowei-pot, is placed over each plant or each patch of plants, and 
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leaves of tiees aie closely packed loimd the pots, and raised to about 
a foot above them When fermentation commences, a theimometei 
should be occasionally introduced into a few of the pots, to asceitaia 
that the tempeiatuie within does not exceed 60° Falir , and 
the thickness of the leaves is to he legulated accordingly In a 
month, oi six weeks the shoots will he icady foi cutting, and hy 
means of the movable lids they can be examined and the shoots 
gathered without matenally distuibmg the covei mg If the crowns 
are thus covei ed up hy about the end of Octobei, the crop may be 
cut by about the thud w eek of December, and by starting a batch at 
various times a supply may be kept up till the middle of May 
Strong plants may also be taken up and planted on hotbeds, the 
cashes being kept covered close , oi they may be set thickly m boxes 
as lecommended foi rhubarb (pai 183), and placed in any heated 
stiucture, oi m the mushroom house , but, to have the shoots cnsp 
and tendei as well as blanched, light must he completely excluded 
Besides the common pui pie-leaved, tlicie is a green-leaved soit, 
which is said to blanch better 

Shallot 189 Flic Shallot, Allium asealonicum, is a native of Palestine, and 
is much used m cookeiy for high-flavoured soups and gravies, be- 
sides which it is excellent when pickled It is a hardy bulbous 
perennial, and is propagated by offsets, which aie otten planted m 
September oi Octobei, but the principal nop should not be got in 
eaikei than February or the beginning of March The mixing of 
soot with the mamue has been lecommended as a piotection against 
maggots In planting, the tops of the bulbs should be kept a little 
above ground, and it is a commendable plan to diaw away the soil 
surrounding the bulbs when they have got root-liold They should 
not be planted on ground lecently mauuied They lequire the 
same geneial treatment as gailxc and iocamboIe,and should be stored 
in a similar mannei They come to matuuty about July or August 
Theie are two sorts— the Common, and the Jersey or Russian, the 
latter being much laigei and less pungent 

Skirrct. 190 The Shunt, Slum Si&arum, is a fleshy-iooted perennial, 
native of China and Japan, the loots of which are boiled, andafter- 
waids served up like salsafy. It lequnes a free, deep, and much en- 
riched soil, and is generally raised from seeds, which should be sown 
m dulls afoot apart about the end of March, the hed being well- 
wateied m dry weather Tho roots will be m use about November, 
and will continue fresh though the winter if carefully stoied 

Sorrel 191 The Sorrel, Rumex Aeetosa, is a hardy perennial, found 
throughout Euiope, m Asiatic Russia, and m North America The 
leaves are used, more so ou the Continent than in Britain, m soups, 
salads, and sauces Sorrel glows freely m any good garden soil, and 
is increased by dividing the roots during the early part of spring 
They should he planted m row's 15 to 18 inches apart The leaves, 
when fully grown, are gatheied singly 
The common garden sou el is much supenoi to the wild plant , 
but the Belleville, which is the kind generally cultivated near Pans, 
is still better, its leaves being larger and not so acid TheBlisteied- 
leaved, which has laige leaves with a hlisteied suiface, has the 
advantage of being slow m limning to seed 
The French Sorrel, Rumex scutatus, is a hardy peienmal, 
native of Fiance and Switzerland, with densely-branched tiailmg 
stems The leaves aie roundish heart-shaped and glaucous, they 
are more acid than those of the common sorrel 

Spinach 192 The Spinach , Smnaeia oleracea, is an annual plant, which 
has been long cultivated for the sake of its succulent leaves It 
should be grown on good ground, well worked and well manured , 
and for the summer ciops abundant watering will be necessary 
The first sowing of winter spinach should be made early m Aug- 
ust, and another towards the end of that month, m some sheltered 
but not shaded situation, m rows 18 inches apart,— the plants, as 
they advance, being thinned, and the ground hoed By the begin- 
ning of winter the outer leaves will have become fit for use, and if 
the weather is mild successive gatherings may be obtained up to 
the beginning of May The Pnckly-seeded and the Flanders are 
the best for winter ; and these should be tbmned out early m the 
autumn to about 2 inches apart, and later on to 6 inches The 
Lettuce-leaved is a good succulent winter sort, but not quite so 
haidy* 

To afford a succession of summer spinach, the seeds should be 
sown about the middle of February, and agam in March , after this 
period small quantities should be sown once a fortnight, as summer 
spinach lasts but a very short tune They are geneially sown in 
shallow drills between the lines of peas If a plot of ground has to be 
wholly occupied, the rows should be about a fbot apai t The Round- 
leaved is the best sort for summer use* 

Tomato, 193 The Tomato or Love Apple, Lycopersicum esculentum or 
Solanum Lyeopeisicum, is a tender annual from South America, 
much esteemed m England as an esculent, either raw or cooked 
Tomatoes were formerly raised from seed sown m gentle heat m 
February or early m March, potted singly into small pots, shifted on 
into larger pots, and gradually exposed to the air till about the 
end of May, when, if the season was favourable, they were planted 
put 'against a wall with a south aspect, or m the warmest situation 
'0 command* As they grew, they were nailed to the wall, or other- 
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wise supported Only the earlier of the fruit npened out of doors m 
an average season, and when a fair quantity had set, the plants were 
stopped, the secondary branches being also stopped above the fiuit, 
and laterals lemoved gradually Under these circumstances the 
fiuit began to npen m August, successively coming to matuuty, at 
which stage, and when perfectly dry, it had to be gatlieied and hung 
up or laid on shelves The paitially npened fiuit had to be got 
m befoie it was injured by host, its matin ation being completed 
m a vinery 01 othei heated house, and, though not acqunmgthe full 
flavour, the foi war debt of these late huits thus became usable 

Forcing — The outdooi treatment remains as above sketched out, 
but, owing to the precanous natme of the eiop iu had seasons, laige 
quantities aie now grown undei glass Mr G T Miles, of Wycombe 
Abbey Gardens, has explained m the Gaidaws’ Ghonicle his mode 
of eultuie, of which the following is an abstract — 

“To grow it properly, it requires considerable heat and every possible lay 
of sunshine, as well as a fiee cn eolation of diy waim an The ^compost 
should consist of about one-half lough tuify loam, one-fouith of roadside 
scrapings, and one-foui tli of decomposed mamue 01 horse choppings, mode- 
rately fiesh For planting out, a ridge of soil 2 feet wide and 15 inches deep 
should be placed on a waim bed of tan or leaves Foi pot cultivation those 
fioni 12 to 15 inches m diameter aie most appiopnate, and these should not 
be quite filled, m oidei that suiface dressings of the same material or of puie 
mamue may be applied aftervvai ds Foi eaily woilc a sowing should be made 
111 Januaiy, and the plants moved onwards until they have model ately filled 
5-rach pots with roots, when thej are transferred to tlie beds or fi uitmg-pots , 
iu each case the plants are kept about 2 feet apart Othei sowings may be 
made at intei vals till about the end of August Fiom the last sowing a 
supply is obtained for a considerable penod onwaids through the winter 
months The plants are restricted to one mam stem, which is allowed a lun 
of 6 feet or more, as the position may admit, and fiom this all laterals aie 
removed m an eaily stage of growth Top diessmgs of lich mateuals should 
be applied when the surface soil becomes full of loots , copious supplies of 
stimulating imiuuie-watei are also necessary, and the fruits should be kept 
perfectly free fiom damp while they aie lipenmg Foi tins purpose, if close 
confined pits me used, a clunk of air should be kept on continuously " 

Tomatoes may also be allowed to run freely ovei the back wall of 
a forcing house, and, if sufficiently fed, will beai fiuit abundantly, 

Mr Miles observes that these plants, when grown out of doois, aie 
geneially placed m an excellent position, but the mam point— the 
enrichment of the soil— is overlooked or not sufficiently attended to 
A portion of good soil should he provided foi each plant, and heavy 
mulchings of manure should be placed upon the surface as soon as 
practicable after planting, m order to pi event the soil becoming 
diy and paicked In these cases tlnee 01 more mam shoots aie 
allowed to each plant, because it often happens that the space will 
not allow a good run, and a certain amount of giowth with foli- 
age is essential to the well-doing of the plants 

The following vaneties afford considerable choice — 

Red-fmxted Daily Gem, small, but a good cioppei, and the quickest to 
npen , Vick’s Cntenon, small and fiee-beaimg, paiticulaily adapted foi 
giowmg m small pots , Vilmonn’s Dwarf Early, dwarf and free-beaiing , 
Hathaway's Excelsior, one of the finest, a great cioppcr, Tiophy, large and 
very fine , Conqueror, large and prolific 

Yettow-fiuited Gaiter’s Green Gage, of a distinct yellow colom, and of 
fine flavoui 

Smaller-fruited Cheuy Bed and Burghley Pet, round, prolific, and 
agreeably flavoured, Dickson’s Queen of Tomatoes, with peai-Bhaped, and 
Hesbit’s Victoria, with plum-sliaped fimts, both bemg prolific soils 

194 The Tw nip, Biassica campestns Rapa, is a hardy biennial. Turnip 
found m com-fields in vanous paits of England The cultivated 
varieties have bulbiform roots, much esteemed as an c&culent. 

Turnips should be grown m a nch friable sanely loam, such as will 
produce medium-sized roots without much aid from the mamue heap, 
and aie bettei flavoui ed if grown in fresh soil In light diy soils 
well decomposed hotbed 01 farmyard manure is the best that can 
be used, but m soils containing an excess of oigamc matter, bone 
dust, superphosphate of lime, wood-ashes, or guano, mixed with 
light soil, and laid m the drills before sowing the seed, aie bene- 
ficial hy stimulating the young plants to get quickly into lough 
leaf, and thus to glow out of leach of the so-called turnip fly To 
get rid of this pest, it has been found beneficial to du&t the plants 
with quicklime, and also to draw over the young plants nets smeared 
with some sticky substance like treacle, by which laige numbers 
will be caught and destroyed It has been also recommended as 
a palliative to sow thick m order to allow for a percentage of loss 
from this and other causes, and, as a preventive, to scatter gasdime 
over the surface after the seed has been sown Mi Thompson 
[Gardena s' Assistant) also recommends the following remedy — 

“In the first place, let a supply of water he brought close to hand, 

01 say to each end of the quaiter , then let one person move steadily 
along one side of the piece of ground from one end to the othei, 
delivering the water through a lose as he proceeds The fleas will 
jump forward as the water approaches them, and a second peison, 
following the first, will keep them on the hop forwaid, whilst a 
thud will drive them still furthex, aud so on till the whole are 
driven off the ground ” 

The first sowing should be made on a warm border with the pio- 
tection of a frame or matted hoops, m January or February, the 
second on a well-shelteied bordei m March, after which a sowing 
once a month will generally suffice In May and June the plot 
should be in a cool moderately shaded position, lest the plants 




should suffei from drought The principal autumn and wmtei 
sowings, which are the most mipoitant, should be made about the 
end of June m the noithem Aistnets, and m the beginning of July m 
waimei distncts, a small sowing may be made at the end of August 
to come m befoie the spring-sown crops aie leady If the weatliei 
is showery at the time of sowing, the seed speedily gemmates, and 
the young plants should be kept growing quickly by watenng with, 
ram or pond water and by suiface stillings The dulls foi tire eai- 
liest sorts need not be more than 15 inches apart, and the plants may 
be left moderately thick m the low , the late crops should have at 
least 2 feet between the rows, and he thinned to 12 inches m the 
row, a fiee circulation of ail about them being veiy impoitant m 
winter As a provision against prolonged penods of seveie weather, 
it has been recommended to lay the finest roots m iovs, coming 
them well with soil, and leaving intact the whole of the foliage 
The very latest sown crops of half-grown loots will piolong the 
supply until the eailiest spring-sown ciops aie fit foi use 

The following aie the best soits of trumps foi gaiden ciops - 

Early Pui pie top Munich, the earliest and best of all, Eaily White Stiap 
leaf, very quick giowmg, and good, Eaily Snowball, foi summer use, Eaily 
White Stone, for summer sowing , Oiange Jelly, for summer sowing, Yellow 
Finland, foi winter use, Clink Castle, foi wmtei use In addition to these, 
which have round roots, theie aie the Jeisey Na\et, an excellent oblong 
vanety, and very haidy, and the Teltow, a small tapenng-rooted soit, em 
ployed, on account of its piquant flavour, m ragouts, audfor seasoning Hie 
Littei should he sown m Apnl and July in sandy soil 

Water 195 The Watei Cuss, Na&tuitmm. officinale, is a haidy perennial, 

cress occmimg wild m Bntam, and also throughout Europe and Asiatic 
Pi.ussia, except the extieme north It is highly prized as a salad, and 
accredited with powerful antiscorbutic piopeities It may be pro- 
pagated fiom seed, but m foimmg plantations looted divisions are 
usually employed They should occupy positions wheie they can 
be supplied with watei fiom a spring, as this will be larely fiozen 
The plant will not glow freely on a muddy bottom , hence this has 
to be replaced by giavel or chalk A constant cunent of water is 
absolutely necessary , and the plants should be disposed in rows 
parallel with the couise of the stream They thrive best m watei 
about 1J inch m depth , this meieases to about 3 inches when the 
plants begin to giow r , and thereby check the curient In summer 
the tops of the plants must be kept closely cut, and under piopei 
conditions of watei and soil they will yield a gatlienng once a week 
In winter the watei should be 4 to 5 inches deep, to obtain which 
the plants aie left with moie head The time foi the lenewal of 
the beds is m May and June, and from Septembei to Novembci, 
the planting being done m succession , those planted m May are fit 
to cut by August, and those planted m Novembei aie ready to 
gather m the spang "When collected foi sale, the shoots aie cut, 
not bioken off, the lattei plan being injurious The w r ater ciess 
may also be grown m a shady boidei of ach light soil, kept con- 
stantly moist , but the surface should be covered with a tlim layei 
of sand to keep the leaves clean It maybe also giown in tubspai- 
tially filled with soil which is coveied with watei, m which case the 
watei should be frequently changed, or m shallow pans set m 
stands of water If piotected fiom frost m a brick pit with a 
slight service of hot-watei piping, it may be had m use through the 
wmtei To secure this, pans aie filled with loamy soil m October 
oi November, and planted with the tops of outdoor cresses ,* m about 
six weeks they will be fit to cut, and will furnish successional 
gathermgs 

Yam. 196 The Chinese Tam , Dioscorea Batatas, is a fleshy-rooted 
perennial climber, native of China It has annual stems, and 
deeply penetiatmg thick club-shaped fleshy roots, or rhizomes, lull 
of starch, which when cooked acquire a mild taste like that of a 
potato, but have besides somewhat of a medicinal flavom The loots 
glow 3 feet or upwaids m length, and sometimes acqime a weight 
of moie than 1J tt> The plant glows freely enough in deep sandy 
soil, modeiately ennehed The sets, consisting of pieces of the loots, 
may be planted m March or April, and lequire no other cultuie than 
the staking of the climbing stems They should not be dug up 
befoie November, the chief increase m then size taking place in 
autumn, They sometimes strike downwards 2 oi 3 feet into the soil, 
and must be carefully dug out, the upper slender part being reserved 
for propagation, and the lower fleshy portion eaten after having 
been allowed a few days to diy, 

197 Culinaby Heebs —Besides the foiegoing esculent and 
salad plants, there aie several mmoi herbs used for flavouring and 
garnishing. Foi the most part they are dwarf perennial plants le- 
qunmg to be giown on a dry warm soil in an open sunny aspect, or 
annuals foi which a warn sheltered border is the most suitable 
place , and they may theiefoie be conveniently grown together in 
the same compartment — an heib garden. The perennials should be 
transplanted either every year or every second year. 

For winter use the tops of the most useful kinds of heibs 
should be cut when m flower or full leaf and quite diy, and spread 
out m an airy but shady place so as to part slowly with the mois- 
ture they contain, and at the same time retain their aromatic pro- 
perties. When quite dry they should be put into dry wide- 
mouthed bottles and kept closely corked. In tins way such herbs 


as basil, maijoiam, mint, sage, savory, and thyme of the aiomatic 
class, balm, chamomile, hoieliound, hyssop, and me of the 
medicinal class, as well as paisley, may be had throughout the 
season with almost the full flavoui of the flesh heib 


Angelica, Arehangelica officinalis —A stout ‘biennial umbellifei , sow in 
April, in deep rich soil The stems and leaf-stalks are candied 
Anise, Pimpmella Amsuni — A. slender umbelliferous annual , sow m May 
m light wairn soil , English summei s are scaicelj warm enough to bring it to 
perfection 

Balm, Melissa officinalis —A liaidj labiate perennial , divide the roots in 
October , dry for wmtei use 

Basil , Oojmuni Basilitum —A fragi ant labiate annual , sow in a gentle heat 
m Mai eh, and plant out on a w aim bolder, oi sow m a w arm sheltered place m 
Apnl oi May , or in winter sow m heat (65°-70 ) mpots or bo\es in rich light 
soil, once a month fiom ho\ ember onwards, that sown in April or May 
should be cut when m blossom, and dried slowly for winter use 
Boiage, Borago officinalis — A stout native British annual, used for garnish- 
ing , sow m March and May m an open place, m good soil 
Bwi net, Botenum Sanguisoiba — A haidy native perennial , divide the roots 
m October oi Februaij It tastes like cucumber 
Cai away, Canuu Canu —A hardy umbeliifeious biennial , sow in April or 
May to flower the following summei 

Chamomile , Antlienus nobilis — A liaidy natn e Bnti&h composite perennial 
of piostrate habit , di\ ide the plants in autumn or spiing, planting m rather 
poor diysoil , the flow ei -heads should be gatheied successivelj as they open, 
and caiefully diied and stoied 

Chei til, Anthnscus Ceiefolmm —A liardy annual unibellifer, sow m March, 
and again in October if lequii ed for spnng use ___ 

Conandu, Couandiura sativum— A haul) annual unibellifer, sow m 
Mai ch m light loamy soil 

Bill, Anethum giaveolens — A haidy annual unibellifer , sow m March on 
a wax m border, m uch light soil 

Fennel, Foomculum v ulgai e —A hardy peienmal unibellifer , sow m March, 
or divide the roots at the same season 
Finochio, Foemculum dulce —A somewhat tender kmd of fennel, with two- 
lanked leaves, fleshy at the base, which pait is blanched b) earthing up like 
celery, sow in Mai ch and successionally if required, m light verj nc.li 
soil 

Hoi abound, Maiiubmni vulgaie —A hardy native labiate perennial, best 
raised annually from seeds sown eaily m Maich, oi by selecting self-sown 
autumn seedlings 

Hyssop, Hyssopus officinalis — A haidy evei green Buffi uticose labiate 
plant , sow m March oi Apul, young plants being more vigorous than older 
ones , it may also be divided m spring 
Lavender, Lavandula v era —An aromatic undersin ub of the labiate order, 
lequnmg a light waim dry soil, and increased b> cuttings, or by shps taken 
off with loots about Maich oi April 

Mangold, Calendula officinalis —A hardy composite annual, sow in March, 
in any gaiden soil 

Mai ) 0 )am, Onganuni Majoiana —A tender labiate, usually tieated as an 
annual, and known as Knotted Maijoiam , sow in March m a slight heat, and 
plant out on aw aim sunny boidei The Pot Maijoiam, Onganum Omtes, 
and Wmtei Sweet Maijoiam, Oiiganumheracleoticum, aie hardy perennials, 
grow mg best in dry warm soils , divide and transplant m autumn or spring , 
a wmtei supply is piovided by cutting the stems, when the plant is m flower* 
and drying in an airj shady place 

Mint, Mentha vnicbs —A haidy native labiate perennial, often called Spear- 
Mmt The limning underground loots should be taken up m February or 
Maich, and leplanted in fiesh good soil The young tops may be obtained 
early bj foi rang, the leafy stems may also be cut when at their full growth 
m summer, and diied foi winter use The Peppei mint, Mentha piperita, is 
cultivated like the spear-nunt, only its runners glow above instead of beneath 
the ground, and require planting accordingly 
Paisley, Petroselmum sativum —A haidy umbelliferous biennial, sow m 
February, again m May, and agam m July to have a good supply, a poition 
of the last-sown crop being piotected by fiames or hand-lights, so as to be 
accessible in fiosty weathei , it likes a free soil of good quality, but not too 
richly manured 

Pennyroyal , Mentha Pulegmm —A liaidy native labiate peienmal, growing 
in moist situations, and best cultivated on a north bordei, is propagated 
freely enough by its i unning lootmg stems, which should be well established 
early in autumn 

j Rosemary, Bosmarinus officinalis —An evei green undersluub of the labiate 
Older, ]ust tender enough to be killed in all but the most sheltered situations 
by the most severe British winters, but surviving uninjured thi ough those of 
oidmary seventy It lequiies a light diy soil and a sheltered situation, and 
is increased by cuttings oi rooted shps taken off in spring 
Rue, Ruta giaveolens— A haidy evergreen lutaceous undershrub, which 
will gi ow freely m oi dmary garden soil, and is pi opagated by cuttings or sbps, 
or very freely by seeds, winch ripen abundantly 
Sage, Salvia officinalis —A hardy evergi sen undershrub, belonging to the 
labiates, of which tlieie aie two varieties, the green-leaved and the red-leaved, 
the latter being somewhat the hardiest, it is increased hy earthing up the 
outside stems, winch after the lapse of a year may be taken off as looted 


plants in the following April or May 

Savoi y, Satureja hortensis —A haidy labiate annual , sow on a waimborder 
in April , when the plants reach the flowering stage, dry a portion for wmtei 
use The Wmtei Savoy y, Satureja montana, a hardy evergreen underslnuh, 
is pi opagated by cuttings taken off mApiil and May, or by dividing the 
plant about Apnl 

Tansy , Tanacetum vulgare— A haidy composite native perennial, which 
soon grows thick and exhausts the soil, and should therefore be divided and 
transplanted eveiy second year If required ember than the natuial season* 
a root or two may be potted and set in a mild foi rang house or hotbed 

Tan agon, Artemisia Draouu cuius —A hardy perennial composite plant, 
which grows freely in light dryish soil, and is increased by division in 
October or Mar ch , it should be transplanted every year or two Tan agon 
may be had duiing the winter by potting a root oi two early m December, 
and placing them m heat , , , , . 

Thyme, Thymus vulgai is —A hardy evergreen undershrub, requiring a light 
dry warm soil, and an open but sheltered situation , it may be raised from 
seeds sown m Apnl, and thinned out , oi the old roots may be divided about 
Apnl The tops should be cut in summer, and preserved for winter use in 
the same way as savoiy and marjoram Tire Lemon Thyme , Thymus citn- 
odorus, is of a more, decumbent habit, and may be parted ana transplanted 
in spring in genial weather during the month of Apnl 

Wormwood, Artemisia Absinthium —A hardy native composite perennial, 
which will grow m any soil, but is most aromatic on those which are diy 
and poor The plants should be replaced annually m autumn, when self- 
sown plants are generally to be found round about the old ones , if not so 
produced, they can be provided by sowing the seeds during the summei 

XII. — 37 
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TUI —CALENDAR OR GARDEN OPERATIONS FOR GREAT BRITAIN 1 


January 

Kdchmi Gen eh* — Wheel out manure and composts during frosty 
weather , trench vacant ground not turned up roughly m autumn 
Sow early peas in a cold fiame foi transplanting Sow also Dilli- 
stone’s Early, Alpha, or other first crop peas, early m the month, 
and Wham I and Advancer towards the end , Eaily Seville and 
Eaily Longpod beans, and shoit-topped radish m two 01 three 
sowings, at a week’s interval, all on a warm bolder, also Haidy 
Oieen° and Diown Butch lettuce m a frame or on south border 
Plant shallots and Ashleaf potatoes on a warm boidei Protect 
broccoli as it becomes fit foi use, 01 lemove to a diy slied 01 eellai , 
lettuces and endive, which are best planted m frames ; and parsley 
m frames so as to be accessible 

Ft wit Gm den — Plant fiuit trees m open weather, if not done m 
autumn, which is the pioper season, mulching over the loots to 
piotect them fiom frost, and from drought which may occur m 
spring Prune fruit tiees m mild weather 01 m moderate frosts, 
nailmg only m fine weathei Wash trees infested with insects, 
with a mixture of soap-suds, black sulphur, and tobacco water, or 
with Grshurst Compound Take off grafts, and lay them aside m 
moist earth m a shady place 

Forcing — Prepare mania e for making up hotbeds foi eaily 
cucumbers and melons, wheie pits heated with hot water are not m 
use ; also for Ashleaf potatoes Sow also in heat mustaid and cress 
for salads, onions for salads * celeiy to be packed out foi an eaily 
crop , and Early Horn cairot and kidney-beans on slight hotbeds 
Force asparagus, sea-kale, and lhnbaib, m hotbeds, m pits, m the 
mushroom-house, or m the open garden by the use of coveis sur- 
rounded with waim litter Foi pines keep up a bottom heat of 80°, 
and water sparingly , foi cucumbers a top heat of 75° , foi vines m 
leaf and flower a temperature ranging fiom 65° to 75° Keep forced 
stiawberues with swelling fuut well watered Plant vme eyes for 
propagation m a busk heat 

Plant Douses — Give abundance of air to the greenhouse, conserva- 
tory, and alpme fiame in mild weather, but use little water A 
supply of roses, kalnnas, rhododendrons, &c , and of hardy flowers 
and bulbs, as lily of the valley, hyacinths, &c , should he kept up 
by forcing 

Flower Garden — Plant out tubers and bulbs ol border floweis, 
where neglected m autumn, deferring the finer florists’ flowers till 
next month Transplant heibaceous plants m light soils, if not 
done in autumn , also deciduous tiees, shrubs, and hedges Lay 
edgings m fine weather. Sow mignonette, stocks, &c , m pots , 
sow sweet peas, and a few hardy annuals, on a warm boidei Give 
auriculas and carnations abundance of air, but keep the loots rather 
dry, to pi event damping off. 

-+ February 

Eitchm Garden — Sow successional crops of Early Seville beans, 
and William I., Advancer, Cnteiion, and other peasm the beginning 
and end of the month , early cabbages, to follow the last sowing m 
August , red cabbages and savoys towards the end Sow also Eaily 
Horn carrot , Early Purple-top Munich tamp , onions foi a full 
crop in light soils, with a few leeks and some paisley. Sow lettuce 


for succession, with radishes and Round-leaved spinach, twice in tlm 
couise of the month , and small salads every foitmglit Plant 
Jerusalem artichokes, shallots, gallic, lioi&e-iadish, and eaily 
potatoes Transplant for seed, if not done befoie, all the biassica 
tribe, including cabbage, cauliflowei, turnip, &c. , also cairots, 
onions, beet, celeiy, endive, leeks, and pai snips Transplant to 
the bottom of a south wall a poition of the peas sown in pots m 
flames m November and Januaiy foi the first crop Sow Biussols 
sprouts m gentle heat foi an early crop 

Fiuit Garden — Piune apricots, peaches, nectarines, and plums, 
before the buds are much swelled , finish pruning apples, peais, 
cherries, goosebemes, cunants, and raspbemes, before the end of 
the month , also the dressing of vines Keep the fiuit-ioom free 
fiom spoiled hint, and shut it close Cut down the double-heamig 
laspbemes to secure stiong autumn-fruiting shoots Head back 
stocks piepaiatoiy to grafting 

Foi cing —Sow melons and cucumbeis on hotbeds and m pits 
Sow cairots, turnips, eaily celeiy, also aubergines or egg-plants, 
capsicums, tomatoes, and successional crops of kidney-beans , cauli- 
flower and Brussels sprouts, m gentle heat, to be afterwauls planted 
out Plant eaily potatoes on slight hotbeds Continue the forcing 
of aspaiagus, rhubarb, and sea-kale Pme-apple plants require 
little water , plants in dung-fiames especially should bo kept fico 
fiom damp , shift the fiuitmg plants by the middle of the month, 
if not done m August Commence oi continue the forcing of the 
various choice hurts, as vines, peaches, figs, ebonies, stiawbemes, 
&c Pot loots of mint and place m heat to pioduee spngs foi mint 
sauce Be caieful to piotect the stems of vines that aie outside the 
forcing-houses 

Plant Douses — Let the giecnhouse and con&ei vatoiy have plenty 
of air m mild weathei Pot and start tuberous rooted begonias 
Pot young plants of amaryllis, and start the established ones Put 
plants of fuchsias, petunias, veibenas, heliotropes, salvias, and othei 
soft-wooded subjects, into a propagating house to obtain cuttings, 
&c , foi the flower garden, Sow stocks, dahlias, and a few tender 
and half-hardy annuals, on a slight hotbed, oi m pots Propagate 
old roots of dahlias by cuttings of the young shoots m a hotbed 
Sow petunias m heal, and puck out and harden foi bedding out ; 
also gloxinias to be grown an m heat till the flowenng season 

Flower Garden — In dry open weather plant clued roots, includ- 
ing most of the finei florists’ flowers , continue the transplanting of 
hardy biennial flowers and herbaceous plants Sow m the last 
week mignonette, and haidy annuals, m a v arm boidei, for subse- 
quent transplanting 

March 

Kitchen Gmden.— Sow mam crops of wrinkled mairow peas, 
Longpod and Windsor beans; Nonpaieil or St John’s day cabbages, 
onions, leeks, Eaily Horn canots, parsnips, salsafy, seorzonera, 
Biussels sprouts, borecoles, lettuces, and spinach In the begin- 
ning and also at the end of the month sow Eaily Stiap-leaf and Early 
Snowball turnips, and savoys In the last fortnight sow aspaiagus, 
cauliflower, cheivil, coriandei, dill, fennel, fiaooluo, hyssop, 
marigold, savory , also sea-kale, radishes, celery, colei lac, and most 
of the culmary aromatics, as parsley Small salads should bo sown 


1 CALENDAR FOR TEE UNITED STATES (chiefly for the Latitude of New York ). 


January. 

Piter Garden and Greenhouse —Little is to he done in either. In the 
greenhouse care must he used to protect against frost. Ventilate hut little, 
and with care , raise the ventilating sash only high enough to let the heated 
air from the greenhouse drive bach the outer axr so as not to chill the plants 
To destroy the red spider, syrmge the plants copiously at night, and splash 
the paths with water The aphis, or “green fly,” must also be destroyed , 
•tobacco maybe used At this season roses, grape vines, and other plants are 
often affected by mildew , an effectual remedy is to paint thehot-water pipes 
with a mixture of sulphur and lime, put on as thick as ordinary whitewash, 
once each week until it is checked , but care must be taken not to apply it 
on any surface at a higher temperature than 212° Hyacinths and other 
bulbs that ’have been kept in a cellar or other dark cool place may now be 
brought into the light of the greenhouse or sitting room, provided they have 
flllafi the pots with roots. If they are not well rooted, leave them until they 
are, or select such Of them as are best, leaving the others In the outside 
flower garden little can be done except that -shrubs may be pruned, or new 
work, such as making walks t>r grading, performed, if weather permits 

Emit Garden —Pruning, •staking up, or mulching can be done if the 
weather is such that the workmen can stand out so plant is injured by 
being pruned in cold weather 

Grapery -^Graperies used for the forcing of 'foreign grapes may he started, 
beginning at a temperature of 50° at night, with W or 15* higher during the 
day The borders must be covered sufficiently deep with leaves or manure 
to prevent the soli from freezing, as It would be destruction to the vines to 
start the shoots if the roots were frozen*, hence, when forcing Is begun In 
January, to covering should be put on in November, before severe frosts 
begin 

Vegetable Garden —Rut tHtle can be done In the ’Northern States except 
to prepare manure, and get sashes, tools, fee, In 'working 'order; but In 
sections of the fcountrywhere there is Me nrnofrbstthe hardier rads of 
seeds and plants may bn sown and planted, such as asparagus, cabbage, 
caiflffiower^ parrot, leek, lettuce, onfon, parsnip, peas, spinach, turnip 
, Ih any section where these seeds can be sown in open groun d, it is an incBea- 
( won matt htitbeds may be started for the sowing of such tender vegetables m 


tomatoes, egg and pepper plants, &c , though, unless m the extreme Southern 
States, hotbeds should not be started before the beginning oi middle of 
February. 

February 


Flower Garden and Greenhouse —The directions for Januaiy will m the 
mam apply to this month, except that now some of the hardier annuals may 
be sown in hotbed or greenhouse, and also the propagation of plants by 
cuttings may be done rather better now tlmn m January, as to gieatei 
amount of light gives more vitality to the cutting 
Fruit Garden —Hut little can be done m most of the Uoi them States as yet, 
and in sections where theie is no frost in the ground, it is likely to be too 
wet to work, but m many Southern States this will be the best month for 
planting fruit trees and plants of all kinds, particularly stiawbemes, rasp- 
berries, blackberries, peai and apple trees, while giape vines will do, though 
they will also do well quite a month later 
Grapery —The graperies started last month at 50 a at night may now bo 
increased to 60°, with a con espondmgly higher day temperature teat care 
must be taken to syringe the leaves thoroughly at least once a day, and to 
deluge the paths with water, so as to produce a moist atmosphere. Paint 
the hot-water pipes with sulphur mixture, as recommended in January 
Vegetable Garden — Leaves from the woods, house manure, or refuse hops 
from breweries may begot together towards the latter part of tins month, 
ancl mixed and turned to get “sweetened” preparatory to forming hotbeds 
Cabbage, lettuce, and cauliflower seeds, if sown early this month m hotbed 
•or greenhouse, will make hue ^plants if transplanted into hotbed in March 
Phis os preferable to the use of falhsown plants Manure that is to be used 
for the crop should be broken lip as fine as possible, for the more completely 
manure of any kind can he mixed with to soil the better the crop will be, 
and, of course, if it is ‘dug or ploughed raanhsrge unbroken lumps it cannot 
he properly commingled 

March, 


'Matter ’Garden >and Greenhouse —Tlie long days sand bright sunshine will 
now begin to tell on the plants undei glass Examine all plants that are 
vfrowms and healthy ; if the rbots have matted the “hall ” iff earth they 
miust be Shifted 'into a larger-sized pet Hants from cuttings struck last 
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eveiy ten days Make up beds for mushrooms tv rtli well-prepaied 
dung to wai d& the end of the month Plant eaily potatoes m the first 
week, and a mam caop daring the last fortnight Jerusalem arti- 
chokes, sea-kale, aspaiagus, and peas raised in frames, may now be 
planted , .also goalie and shallots Pull crops of cabbages should 
be planted out , also cauliflowers undei hand-glasses Piopagate 
by slips, or by 'earthing up the old stems, the various pot-herbs, as 
sage, savory, thyme, &c , and increase mint by dividing the roots 

Ft mt Gem dm — .Finish the puimng of fruit trees befoie the 
middle of the month Protect those coming into blossom Begin 
giaftmg in the third week, dig and dress between the lows of 
gooseberries, currants, and othei fruit trees, if not all eady done 
Kill wasps assiduously, as soon as they appeal 

Forcing — Continue the foicmg at melons and cucumbeis, and 
the various fruits Pot pme-snekers and ciowns that have been 
kept m tan dining wmtei, repotting those that requne large pots, 
and about the middle of the month shifting them to the succession 
pit , give a to p-di easing to the hunting plants, tiunmg the tan, and 
adding new baik to the pits, to keep up bottom-heat, where that 
is used In the vinery and peach-house, attend to the keeping down 
of insects by syringing , and promote the growth of the young shoots, 
by damping the walls and paths morning and evening Sow 
capsicum, egg-plant, and tomato , also in slight heat such tender 
herbs as basil and marjoram 

Plant Mouses, — Moic watei may be 'given than formerly Sow 
seeds of greenhouse and hothouse plants , also the different salts of 
tender annuals , pot off those sown last month , sow cineraria for the 
earliest bloom , also Chinese primulas Shift heaths and othei liaicl- 
wooded subjects and stove-plants , plant tuberoses in pots foi 
foicmg Begm to piopagate greenhouse plants by cuttings , also 
coleuses by cuttings m heat, and chrysanthemums m moderate heat, 
potting them off as soon as looted 

Flown Gem dm and Shrubbery — In the la&t week, sow hardy 
annuals m the boideis, with biennials that flowei the fiist season, 
as also perennials Plant anemone and lanuneulus loots, plant 
the eoims of gladiolus Tian&plant fiom the nui&ery to their final 
sites annuals sown m autumn, with biennials and herbaceous plants 
Piopagate peiennials fiom root-slips and oflsets Piotect tulips, 
hyacinths, and choice doweis fiom seveie weather Continue to 
piopagate the finer sorts of dahlias, both by cuttings and by division 
of the roots Finish the pruning of all deciduous trees and hedges 
as soon as possible Attend to the dressing of shmhbenes , lay 
tuif-edgmgs, and legulate the suiface of giavel walks 

Aran. 

Kitchen Gaidai —Sow asparagus, sea-kale, Tmnip-iocfted beet, 
salsafy, scorzonera, slarret, carrots, and onions on heavy soils , also 
manow peas, Longpod and 'VYmdsoi beans, turnips, spinach, celery, 
Enfield Maiket cabbage, savoys, Brussels spiouts, and Geiman 
gieens, for succession Sow bioccoli and kidney beans both nr 
the second and in the last w r eek, and lettuces and small salads 
twice or tin ice during the month , sow angelica, caraway, also 
all sweet heibs, if not done la&t month Sow vegetable manow 
Plant cauliflower, cabbages, sea-kale, lettuce , and finish the plant- 
ing of the mam crops of potatoes , divide and replant artichokes 
Piopagate all sorts of pot-herbs, and attend to the hoeing and 
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thinning of spinach, onions, turnips, &e Earth up cabbages, 
cauliflowei, peas, beans, and early potatoes Stake up peas , blanch 
sea-kale and rhubarb in the open air, by covering w ith straw 7 or 
leaves 

Flint Gaulcn — If Tines have been neglected to be pruned, rub 
off the buds that aie not wanted, this is safei than pruning now 
Piotect the finei sorts of fruit trees on the walls The haidier 
01 chard-house fiuits should now be moved outdoors undei tempoiary 
awnings, to give the choicer fruits more space, — the roots being 
protected by plunging the pots Mulch all newly-planted fimt 
trees, watering abundantly m diy ueatliei 
Forcing — Continue the piepaiation of succession beds and pits 
foi cucumbeis and melons Sow basil m slight heat , pot and push 
on tomatoes and capsicum^ Attend to the routine culture ot the 
pinery, giving watei and an when necessary In the forcing-houses, 
fiom the vanable state of the weather, considerable vigilance is 
lequned m giving air Keep down led spidei (Acm us) m the more 
advanced bouses by frequent symigings and a well-moistened atmo- 
spheie Continue the usual operations of disbudding and thinning 
of fiuit, and take caie to keep up the propei temperatuies 
Plant Houses — Still sow tendei annuals if required, sow cmeianas 
and primulas Pioceed with all necessary stuffings Piopagate rare 
and fine plants by cuttings 01 grafting , mciease bouvaidias by 
cuttings, and grow on for winter flowering Pot off tender annuals, 
and cuttings of half-hardy greenhouse plants put m during Feh- 
inaiy to get them well established foi use m tlie flowei gaiden 
Fiona Gat den and Shnibbeuj — Sow mam 01 successional crops 
of annuals of all sorts — half-liardy annuals m waim bordeis, 01 on 
blight hotbeds Biennials and perennials should be sown before 
the middle of the month Plant out gladioli, if not done, tignclias, 
and fine stocks Finish the transplanting of heihaeeons plants by 
1 the end of the first week Protect stage auriculas and hyacinths 
fiom extremes of eveiy descnption of weather, and tulips from 
hoai -frosts and heavy rains Plant out tendei deciduous trees and 
shrubs raised m pots, plant out tea-ioses, mulching the loots 
Remove part of the covenngs of all tendei shrubs and plants m the 
fiist week, and the lemaindei at the end of the month Fomi and 
lepan lawns and glass walks, by laying tui f and sowing perennial 
giass-seeds , mow the lawns frequently , plant ereigieens 

May 

Kitchen Gaiden — Bow Fine- apple ox Nutting’s beet m the first 
week, small salads every week, ladishes and lettuces thnee, 
spinach once a fortnight, carrots and onions for late drawing, 
kidney beans in the fiist week and togethei with scailet runners 
m the last fortnight, endive foi an eaily crop , also peas and Long- 
odand Windsor beans, cauliflowers, Eaily York 01 Little Pixie cab- 
ages, Brussels sprouts, borecole, broccoli, savoys, Buda kale, and 
&ei man gi eens, foi late crops Sow anise and basil on a warm bordei , 
and borage and parsley on open spots Sow vegetable marrows and 
hardy cucumbeis on a waim border m the last week , sow cardoons 
in trenches, or (in the north) m pots under glass shelter, sow 
chicory foi saladiug Plant asparagus Continue hoeing and earth- 
ing up the seveial crops 

Fruxt G widen — Disbud peaches, nectarines, and other early trees 
against the walls , also attend to the thinning of fruit Give occa- 
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month may now be shifted, and the propagation of all plants that are likely 
to be wanted should be continued Haidiei kinds of annuals may be sown , 
it is best done m shallow boxes, say 2 inches deep Lawns can be laked off 
and. mulched with short manure, or neb. garden earth where manure cannot 
be obtamed Mower beds on fight soils may be dug up so as to forward the 
woik of the coming busy spring season 
Fiuit Gaiden —In many sections, planting may now be done with safety, 
provided tlxe soil is fight and dry, but not otherwise Again at this season, 
although a tiee or plant will receive no injury when its loots are undisturbed 
in the soil should a frost come after planting, the same amount of freezing 
will and very often does greatly injuie the plant if the loots aie exposed 
Grapery —The grapery started in Januaiy will liaieset its fruit, which 
should he thinned by one-third The temperature may now be farther ad- 
vanced to 70° at night, with 15° higher m the daytime The same precautions 
must be used against mildew and msects as given m January Graperies 
wanted foi succession may be started m .February or this month 
Vegetable Gai dm — This is a busy month In localities where tlie frost is 
out of the ground, if it is not wet, seeds of the hardier vegetables can be 
sown The list of seeds given foi the Southern States m Januaiy may now 
be used at the Forth, while for mosi; of the Southern States tender vege- 
tables, such as egg plant, okia, sweet potatoes, melon, squash, potatoes, 
tomatoes, (fee , may be sown and planted, Hotbeds mast now he all started 

Aphid 

Flower Gai den and Greenhouse ■ — Window and greenhouse plants require 
moie water and ventilation Due attention must be paid to shifting well- 
rooted plants into larger pots , and, if space is desued, many kinds of hardier 
plants can be safely put oat m cold frames Towards the end of the month 
it may he necessary to slightly shade the glass of the greenhouse All her- 
baceous plants aud hardy shrubs may he planted in the garden The cover- 
ing of leaves or litter should beiiaken off bulbs and tender plants that were 
covered up for win ter, mo that the beds can be lightly forked and raked Sow 
tender annual flower seeds m boxes inside 
Frmt Garden —Strawberries 'that have been covered up with -straw or 
leaves should be relieved around the plants, leaving the coveimg between 
them Raspberries, giape vines, &c , that have been laid down, may now he 


uncovered and tied up to stakes or trellises, and all new plantations of these 
and other fruits may now be made 

Vegetable Gai den — Asparagus, rhubaib, spinach, <fcc , should be uncovered, 
and the beds hoed or dug lightly Hardier sorts of vegetable seeds and 
plants, such as beets, cabbage, cauliflower, celery, lettuce, onions, paisley, 
parsnip, peas, potatoes, iadishes, spinach, turnip, Ac , should all be sown or 
planted by the middle of the month if the soil is dry and warm, and in all 
eases, where practicable, before the end of the month It is essential, in 
sowing seeds now, that they he well firmed in the soil Any who expect to 
get early cabbage, cauliflower, lettuce, or radishes, while planting or sowing 
is delayed until the time of sowing tomato and egg plant m May, are sure to 
be disappointed of a full ciop 

Mat 

Flower Gai den and Greenhouse —Window and gree house plants should be 
m their finest bloom Firing may be entirely dispensed with, though caie 
must still be exercised in ventilating E\ ery precaution must be used to 
keep the an moist; “Moss culture 1 ” maybe tried, the common sphagnum 
or moss of the swamps, mixed with one -twentieth of its bulk of bone-dust, 
being laid as a mulch on the top of tlie earth of the flower-pots , its effect is 
to shield the pots from the sun, and at tlie same tune stimulate the roots to 
come to the surface By the end of tlie month all of the plants that are 
wanted foi the summer decoration of the flower border may be planted out, 
first loosening a little the ball of earth at tlie loots If the weathei is dry, 
water freely after planting When the greenhouse is not to be used during 
the summer months, camellias, azaleas, and plants of that character should 
be set out of doors under partial shade , but most of tlie other plants usually 
grown m the conservatory or window garden in winter may be set m the 
open border Flowerbeds should be kept well hoed and raked, to prevent 
the growth of weeds next month Lawns should he mown, and the edgings 
trimmed Pelargoniums, pinks, m onthly roses, and all the half hardy-kinds of 
flowering plants Should be planted eaily , but ooleue, heliotrope, and the 
more tender plants should be delayed until the end of the month Animals 
that have been sown m the greenhouse or hotbed may he planted out, and 
seeds of such sorts as mignonette, sweet alyssum, phlox Drummondn, portu- 
1 laca, &c , may be sown in the beds or borders 
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sional washings with the engine to keep down insects Pick catei- 
pillais fiom gooseberries and wall tiees on then hist appeaiance 
Remove fiom laspbemes and stiawbemes all suckers and lunneis 
that aie not wanted 

Zoning — Plant melons and cueumbeis, and some basil, on the 
hotbeds piepaied for vegetables in February, and now fiee Plant 
out vegetable manows and pumpkins oil dung-ndges, under hand- 
glasses Sow late crops of cueumbeis and melons Continue the 
routine culture of the pmeiy, shifting those intended for autumn 
and winter fi uitmg, give abundance of heat and watei, keeping 
down insects 

Plant Houses — Turn out haidy plants about the middle, and the 
moie tender at the latter end of the month Sow tendei annuals 
for succession, potting and shifting those sown at an earliei penod , 
sow cmeianas loi succession , and a few haidy annuals and ten- 
week stock, &c , for late crops Pot off all looted cuttings Put 
in cuttings of the different desirable species which aie now fit foi 
that purpose Plant out m noli soil Richaidias, to be potted up m 
autumn foi flower mg 

Flowei Gay den — Sow annuals for succession m the last week, 
also biennials and perennials m the nuisery compartment for 
planting out next yeai Piopagate plants of which more stock is 
required, eitliei by cuttings or by dividing the loots Plant out, 
during the last week, dahlias, hardy pelargoniums, stocks, and cal- 
ceolarias, protecting the dahlias from slight fiosts By the end of 
the month, masses of the following plants may be foimed with 
safety m warm localities — pelaigomum, helioti opium, fuchsia, 
petunia, meiembeigia, salvia, veibena, bouvardia, and lobelia 
Protect tulips, lanunculuses, and anemones fiom the mid-day sun, 
and from rams and winds Remove the coverings fiom all tender 
plants in. the open an 

Shnibb&yy — Transplant all lands of evergieens, this month and 
September being the piopei seasons The laiei comfeis should 
be planted now and m June, after they have commenced to glow 
Pioceed with the laying down of lawns and gravel walks , and keep 
the foimer regularly mown 

June 

Kitchen Gay den — Sow kidney beans for succession; also the 
wrinkled marrow peas, and Seville Longpod, and Wmdsoi beans foi 
late ci ops Sow saladmg every ten clays , also carrots, onions, 
and radishes foi drawing young , and chicory for salads , sow endive 
foi a full crop In the first week sow Early Munich and Yellow Fin- 
land turnips for succession, and m the thud week foi a full autumn 
ciop Sow scarlet and white lunnei beans for a late crop, and 
cabbages foi coleworts Make up suecessional mushroom beds eaily 
m the month Plant full ciops of bioccoli, Biussels sprouts, savoys, 
German greens, leeks, and early celery, with suecessional crops of 
cabbage and cauliflowei In the first fortnight of the month, plant 
haidy cucumbers for pickling, in a waim boidei, placing Hand- 
glasses over them towards the end of the month Plant out capsi- 
cums on a warm borclei (south of England), also tomatoes along the 
bottom of a south wall Pull and store winter onions, if r^e 

Fi uit Gar dm — Tiam and prune the summer shoots of Avail and 
trellis and other tiamed trees Mulch and water fimt tiees and 
strawberries m diy weather, desisting when the fruit begins to ripen 
bfet over cherry-trees, Destroy aphides and other insects by 
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syimgmg with tobacco watei, 01 by fumigating, 01 by dustmg with 
tobacco powdei 

Foscmg — Proceed with planting melons and cueumbeis raised 
from seeds and cuttings, foi late ciops Keep up the necessary 
temper atuies for the ripening of the various fruits Continue the 
routine opeiations m the pmeiy , but, ll very laige-sized fnut is 
desired, remove the suckers from the stein, and apply heat and v ater 
m abundance Shift suckers and succession plants m the beginning 
and middle of the month, as the state of the plants may requne The 
othei foicmg-liouses must still have the necossaiy heat, but little 
water and abundance of an must be given to those wherein the 
fruit is beginning to ripen, and those m which the fimt is past 
ought to be constantly under a system of thorough ventilation 

Plant Houses —These will now be occupied with tondei green- 
house plants and annuals, and the moie haidy plants fiom the stove 
Shift, repot, and piopagate all plants that are desirable Sow fiagr ant 
or showy annuals, to flowei m pots during lintel , and glow on a 
set of decoiative plants for the same object 

Flower Gay den — Plant out dahlias and otliei tender subjects if 
risk of fiost is past Take up bulbs and tubeious loots, and dry 
them m the shade before removing them to the stoie-ioom Fill 
up with annuals and greenhouse plants those beds fiom which the 
bulbs and loots have been laised After tins season, keep always 
a reseive of annuals m pots, 01 planted on beds of thin layers of 
fibious mattei, so as to be leadily transplanted Layei carnations 
and pipe pinks m the end of the month Keep the lawns closely 
mown 

July 

Kitchen Gay den — Watei mg will be necessaiy m each depart- 
ment, if the weather is hot and dry In the first week, sow peas 
foi the last crop of the season , also Dutch Longpod beans, and 
French beans In the last week, sow Yellow Finland turnip foi a 
full winter crop, spinach for an eaily wxntei supply, and Enfield 
Market or "Winnigstadt cabbage for early summer use Sow endive, 
for autumn and winter use, m the beginning and end of the month , 
also suecessional ciops of lettuce and small salads Make up su occa- 
sional mushroom beds Plant full crops of celeiy, celcuac, endive, 
about the middle and end of the month , late ciops of bioccoli, 
cauliflowei, and coleworts m the last week Gather and dry medi- 
cinal and pot herbs , also propagate these by slips and cuttings 

Fruit Gay den — Continue the pruning and tiaimng of wall and 
espaliei tiees, and the destruction of noxious insects Plant stiaw- 
beines m pots for forcing next winter, and make new beds out of 
doois as soon as well-iooted limners can be obtained Piopagate 
the different soits of stone fruit trees, by budding on other tiees, 01 
on prepared stocks Gathei fiuits of all kinds as they ripen 

Founng — Prune melons and cucumbers, giving an and water, 
and maintaining heat, & c Continue the routine treatment m the 
pinery, but withhold water ivhen the fruit begins to ripen , push 
on the growth of the suckers on old plants, -winch will materially 
advance the fiuiting penod The foicmg-houses ought to have 
abundance of fresh air and moisture, along with the necessaiy heat 

Plant Houses — Ventilation will be necessaiy to keep down exces- 
sive heat, and attention must be paid to potting, shilling, and 
putting m cuttings, and giving abundance of water to the potted 
plants, both mdoois and out Sow calceolarias , shift heaths, if 
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Fruit Garden —The hay 01 leaf mulching on the strawberry beds should 
he removed and the ground deeply hoed, after which it may be placed on 
again to keep the fruit clean and the ground from drying Where it has not 
been convenient before, most of the smaller fruits may yet be planted during 
the first part of the month Tobacco dust will dislodge most of the nume- 
rous kinds of slugs, caterpillars, or worms that make their appearance on tlie 
young shoots of vines or trees 

Vegetable Garden —Attention should be given to new sowings and plantings 
for succession Crops sown last month will have to be thinned out if laige 
enough Hoe deeply all transplanted crops, such as cabbage, cauliflowei, 
lettuce, <&c Tender vegetables, such as tomatoes, egg ancl pepper plants, 
sweet potatoes, <fcc , can be planted out Seeds of Lima beans, sweet corn, 
melon, okra, cueumbeis, &c , should be sown. , and sow for succession peas, 
spinach, lettuce, beans, radishes, &c , every ten days 

June. 

Flowei Garden and Greenhouse —Tropical plants can now be used to fill 
up the greenhouse during the summer months It should be well shaded, 
and fine specimens of fancy calachums, dracaenas, coleus, crotons, palms, 
ferns, ancl such plants as are giown for the beauty of their foliage, will make 
a very attractive show The 4 ‘moss culture u will be found particularly 
valuable for these plants Hyacinths, tulips, and other spring bulbs may be 
dug up, dried, and placed away for next fall's planting, and their places filled 
with bedding plants, such as colens, achyranthes, pelargoniums, and tlie 
various white and coloured leaf plants. It will be necessaiy to mow the 
lawn on ce a week 

Fruit Garden —The small flints should be mulched about the roots, if tins 
has not yet been done drape vines outside as well as in should be dis- 
budded. 

Vegetable Garden— Beets, beans, carrots, corn, cucumbers, lettuce, peas, 
and radishes may be sown for succession This is usually a busy month, as 
many crops have to be gathered, and, if hoeing is not promptly seen to, weeds 
fre certain to give great trouble Tomatoes should be tied up to trellises or 
Stahls if fine-flavoured and handsome fruit is desired, for if left to ripen on 
the ground they are apt to have a gioss earthy flavour 
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Flower Garden and Gi eenhouse —Watering, ventilating, and fumigating 
(oi the use of tobacco in other forms for destruction of apludcs) must be 
attended to The atmosphere of the greenhouse must be kept moist Watt It 
the plants that have been plunged out of doors, and see if any le quire re 
potting All plants that requne staking, such as dahlias, loses, gladioli, 
and many lieibaceous plants, should now be looked to Carnations and othei 
plants that are throwing up flower stems, if wanted to fJowei in nintti, 
should be cut back, that is, the flowei stems should be cut oil to say 5 inches 
Horn the ground 

Fruit Garden— At grape vines show any signs of mildew, dust them ova 
with dry sulphur, selecting a still waim day The fnut having now been 
gathered fiom stiawberry plants, if new beds are to be foimed, tlie system 
of layering the plants m small pots is the best Where apples, peais, peaches, 
grapes, &c , have set fnut thickly, thin out at least one-half to twotlin ds of 
the young fimt 

Vegetable Garden —The first ten days of this month will yetbe time enough 
to sow sweet com, beets, lettuce, beans, cueumbeis, and ruta-baga turnips 
Such vegetables as cabbage, cauliflower, celeiy, <&c , wanted for fall or wmtei 
use, are best planted this month, though m some sections they will do Inter 
Keep sweet potatoes hoed to prevent the vmes rooting at the joints 

August 

Flower Garden and Greenhouse —But little deviation is required in tliesLe 
departments from the insinuations for July 

Fiuit Garden — Strawbenies that have fruited will now be making 
“runners" oi young plants These should he kept cut off close to the old 
plant, so that the full foice of the loot is expended m making the “ ciowns " 
oi fruit buds for next season's crop If plants aie requued foi new beds, only 
the lequned number should be allowed to grow, ancl these should be layered 
m pots as recommended m July The old, stems of raspberries and black- 
berries that have borne fruit should be cut away, and the young shoots 
thinned to three or four canes to each hill or plant If tied to stakes and 
topped when 4 or 5 feet high, they will form three or four blanches on a canc, 
and will make stronger fruiting plants for next year. 
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they requne it , cut down pelargoniums past flowenng, and pla nt the | 
cuttings 

FIowg / Gai dm and Shi ubbei y — Take up the remaining tuber- 
ous loots, such as anemones, ranunculuses, &c , by the end ot the 
first week , dll up then places, and any vacancies that may have 
occuned, with annuals or bedding plants fiom the reserve gLound 
Repot auuculas, and sow auricula seed in boxes undei glass Pio- 
pagate herbaceous and other plants that have gone out of flowei, 
by means of cuttings and slips, especially those required for spnng 
bedding, piopagate also the various summer beudmg plants in- 
creased by cuttings Increase loses and American shiubs, by layer- 
ing, budding, or cuttings, and go on with the layering of carnations 
and picotees Stake and tie up dahlias and stiong heibaeeous 
plants 

Atjgtj&t 

Kitchen Garden — Sow winter and spung spinach m the begin- 
ning and about the end of the month , parsley and winter onions, 
foi a full crop, m the fiist week , cabbages about the middle of the 
month, foi planting out in spung, cauliflower in. the hist half 
(Scotland) and m the second half (England) of the month , Hardy 
Hammersmith and Brown Cos lettuce m the hist and last week , 
small salads occasionally , and Black Spanish ladish, for winter 
eiops Plant out kales and broccoli foi late ciops , plant celery 
(eai thing up the advancing ciops as lequued), endive foi succession, 
and a few eolewoits Take up shallots, garlic, &c 

Fimt Gai dm — Pioceed m tiaming and legulatmg the summer 
shoots of all fiuit trees as dnected for the last three months Net 
up, m diy weather, gooseberry and eunant bushes, to pieserve the 
Hurt till late m the autumn Slake new stiawbeiry beds if lequued 
Pieserve the ripening flints on the wall and othei tiees from in- 
sects, and destroy wasp nests Gather flints as they ripen 

Foi cmg — The routine of cultivation m hotbeds and pits may be 
continued Sow, and propagate by cuttings, m the beginning ot the 
month, cucumbeis, to be afteivvaids grown m hot-water pits, 01 m 
boxes m the fiont of the pine-stove, for a wmtei ciop Make up 
mushioom beds for winter ciop In the pmeiy most of the sum- 
mer fruit will be cut by the middle of the month, when a geneial 
shifting of succession plants will take place , as also a potting of 
suckeis , but these will be strengthened by being allowed to remain 
on the old plants until the end of the month In the forcing- 
houses, wheie the ciops aiepast, part of the sashes maybe removed, 
so as to permit thorough ventilation 

Plant Rouses — Attend to the piopagation of all soils of gieen- 
lionse plants by cuttings, and to the replacing in the greenhouse and 
stoves the moie tender species, by the end of the month m oidmaiy 
seasons, but m wet weather m the second week Sow half-hardy 
annuals, as Hemophila, Collmsia, Shhizanthus, Rhodantlie, &c , to 
flower during winter 

Flower Gai den and Shubbcnj — Sow m the second and the last 
week, on a warm border of a light sandy soil, with an east as- 
pect, any free-flo wei mg hardy annuals as Silene pendula, bTemoplula, 
&c , foi planting m spung, and auncula andpumula seeds m pots 
and boxes Piopagate all sorts of heibaeeous plants by looted slips , 
layer chrysanthemums , take off Iayeis of carnations, picotees, and 
pansies Plant cuttings of bedding plants, and of bedding pelar- 


goniums m boxes foi convenience of lemoval L&3 T er the tops of 
chrysanthemums, to obtain dwaif flowering plants Transplant 
evergreens m moist weathei, about the end of the month , and pio- 
pagate them by Iayeis and cuttings Pot Neapolitan violets for 
foi cmg , or plant out on a mild hotbed Clip box edgings 

September 

Kitchen Gat den — Sow small saladmg foi late crops , and lettuce 
and spinach, if not done last month, foi spung ciops Plant endive 
and lettuce at the foot of a south wall to stand tlie wmtei , plant 
out cabbages fiom the chief autumn sowing Plant caulifloueis on 
a warm bolder in spaces such as can be piotected by hand-lights 
Thin the winter spinach, when laige enough, that it may have space 
to glow If broccoli be too lank 01 tall to withstand the winter, 
lift and lay nearly up to the neck m the earth, the heads sloping 
towards the north Lift onions, and lay them out to lqien on a 
diy bolder 01 gravel-walk Lift potatoes and store them 
Fi uit Gai den — Pmish the summei pi lining and training Where 
the walls aie heated, assist the maturing of peaches and nectarines, 
and the ripening of the young wood for next year , by hies duiing 
the day G-athei and lay up m the fiuit-ioom with eaie the 
autumnal soits of apples and pears Prepare bordeis and stations 
for fruit tiees duiing diy weathei Plant strawbemes foi a mam 
ciop Repot oiehai d-hou.se trees, disiootmg if necessary 
Foitmg — Take cate that late melons and cucumbeis be not in- 
filled by getting too much water, and too little an Sow a few 
kidney beans foi an eaily foiced ciop In the pmeiy at once take 
oft and pot all stiong suckeis not done last mouth , the remainder 
may be taken off at the end of the month, and planted m old tan m 
a frame 01 pit Expel damp, and assist the npening ot late giapes and 
peaches, with flies duimg the day Prune early vines and peaches 
Plant Houses — The various pot plants should now be put m 
their winter quarters Keep up model ate temperatui es m tlie 
stove, and meiely repel Hosts m the greenhouse, guarding aga nst 
damp, by ventilation and by the cautious use of water Pot hya- 
cinths, tulips, and othei bulbs foi foicmg, an d piopagate half-haidy 
plants by cuttings 

Floivo Gcti den, Ac — Sow m the beginning of this month all 
half-liardy annuals required foi eaily flowering , also mignonette 
m pots, thinning the plants at an eaily stage , the different species 
of primula , and the seeds of such plants as, if sow n in spring, 
seldom come up the same season, but if sown m Septombei and 
October, vegetate readily the succeeding spung Put m cuttings 
of bedding pelargoniums m boxes, which may stand outdoois ex- 
posed to the sun, but should be sheltered from excessive rams 
Continue the piopagation of herbaceous plants, taking off the layers 
of carnations, picotees, pansies, and okiysanthemuns, by the end 
of the month , choice cai nations and picotees may be potter! and 
wintered m cold ffames if the season is wet and ungemal Plant 
evergreens , lay and put m cuttings of most of the hard -wooded 
sorts of shiubby plants 

October 

Kitchen Gai den — Sow small saladmg and radishes m the first 
week, and lettuces m frames on a shallow hotbed for planting out 
m spring If the winter prove mild they will be somewhat earlier 
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Vegetable Garden —Hoe deeply such crops as cabbage, cauliflower, and 
celery The earthing up of celeiy this month is not to be recommended 
Onions m many sections can be harvested The proper condition is when the 
tops are tuinmg yellow and falling donn They are dued best by placing 
them m a dry shed m thin layers Sow spinach for fall use, but not yet 
for the winter crop Red top, white globe, and yellow Aberdeen turnips 
should now be sown , nita-baga trumps sown last month will need thinning, 
and in extreme Southern States they may yet be sown 

September 

Flowei Garden and Greenhouse — The flower beds m the lawn should be at 
then best If planted in “ ribbon lines ” 01 ‘‘massing,” strict attention must 
be given to pmchiug off the tops, so that the lines ox masses will present an 
even suiface Tender plants will lequire to be put m the greenhouse or 
housed m some way towards the end of this month , but be careful to keep 
them as cool as possible duung the day Cuttings of bedding plants may 
now be made fieeiy if wanted foi next season, as young cuttings looted m 
the fall nuke better plants for next spring’s nse than old plants, m the case 
of such soft- wooded plants as pelargoniums, fuchsias, verbenas, heliotropes, 
&c , with loses and plants of a woody nature, however, the old plants 
usually do best Dutch bulbs, such as hyacinths, tulips, crocus, &c , and 
most of the varieties of lilies, may be planted Violets that aie wanted for 
wmtei flowering will now be glowing freely, and the runners should be 
tnmined off Sow seeds of sweet alyssum, candytuft, daisies, mignonette, 
pansies, $c 

Fruit Garden —Strawberry plants that have been layered m pots may yet 
be planted, or m southern distncts the ordinary ground layers can be planted 
The sooner in the month both aie planted the better crop they will give next 
season , and, as these plants soon make runners, it will be necessary to turn 
them off Attend to laspbernes and blackbernes as advised for last month, 
if they have not already been attended to 

Vegetable Garden —If cabbage, cauliflower, and lettuce are wanted to plant 
in cold frames, the seed should be sown from about the tenth to the twentieth 
of this month, but judgment should be exercised, for, if sown too early, 
cabbage and cauliflower aie apt to run to seed The best date for latitude of 
New Yoik is September 15th The mam crop of spinach or spiouts that is 
wanted for winter 01 spimguse should he sown about the same date The 


earth should be drawn up to celery until a hoe preparatory to eai thing up 
with a spade Onions that weie not hai vested and dued last month must 
now be attended to Turnips of the early or flat sorts may yet be sown the 
first week of this month m the Northern States, and m the South from tvo 
to four weeks latei 

OCTOBER 

Flower Gai den and Greenhouse —In northern sections of the United States, 
tender plants that aie still outside should be got under coier as eaily as 
possible Delay using Are heat as long as possible, unless the nights become 
so cold as to chill the plants inside the house Roses, carnations, camellias, 
azaleas, pelaigomums, and the hardier soits of plants will do better if placed 
m a cold frame or pit until the middle of Novembei than they would m an 
ordinary gi eenhouse Look out for insects Fall bulbs of all kinds may be 
planted Take up summei -flowering bulbs and tubeis, such as dahlias, 
tuberoses, gladioli, cannas, caladiums, tigudias, and diy them off thoroughly, 
stowing them away aft ei wards m some place fiee fiom f lost and moisture 
during winter 

Fruit Garden — Strawberries that have been grown from pot- grown layers 
may yet be planted in Southern States , keep the runnei s tnmmed off Emit 
trees and shrubs may be set out, but, if planting is deferied to the last of 
the month, the ground around the roots should be mulched to the thickness 
of E or 4 inches with straw, leaves, or rough manuia, as a piotection against 
frost 

Vegetable Garden*— Celery will now be m full growth, and will require 
close attention to earthing up, and during the last part of the month the first 
lot may be stoied away m trenches for winter All vegetable roots not 
designed to be left in the ground during the winter should be dug up, such 
as beets, carrots, pai snips, sweet potatoes, &c The cabbage, cauliflower, 
and lettuce plants grown from seed sown last month should be pricked out 
m cold frames If lettuce is wanted for winter use, it may now be planted 
m the gi eenhouse or cold frame, and will be ready for use about Christmas 
If asparagus or rhubarb is wanted for winter use, it should be taken up and 
stowed away m pit, frame, shed, or cellar for a month or two It may then 
be taken into the greenhouse and packed closely together under the stage, 
and will be fit fo-r use from January to March, according to the temperatui e 
of the house 
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than those sown next month 01 m January Plant parsley in pots 
or boxes to protect tinder glass in case very severe weather occurs 
Plant cabbages in beds 01 close rows till wanted m spring , and 
cauliflowers m the last week,, to receive the protection of frames, 
or a sheltered situation Store potatoes, beet, salsafy, scorzonera, 
skin et, cairots, and parsnips, by the end of the month Band and 
earth up caidoons 

Fnat Garden —Such ft nit trees as have dropped then leaves may 
be transplanted , this is the best season for transplanting (though 
with care it may be done eailiei), whethei the leaves have fallen or 
not, Protect fig-tiees, if the weather pioves frosty, as soon as* they 
have cast their leaves Plant out raspbaines The orchard-house 
trees should be got under glass before the end of the month Gather 
andstoie all soits of apples and pears, the longest-keeping sorts 
not before the end of the month, if the v either be mild 

Forcing — Maintain the heat m hotbeds and pits by means of 
fresh dung linings. Give abundance of air in mild blight weather 
Dress vines and. peaches Glean and lepair the foicmg-houses, and 
oveihaul the heating appaiatus to see it is m good woikmg condi- 
tion, Plant chicory or witloef inboxes oi on hotbeds for blanching, 
Saw kidney beans Make up successional winter mushioom beds 

Plant Houses — Be place all sorts of gieenhouse plants Pill the 
pits with pots of stocks, mignonette, and hardy annuals for planting 
out m spimg, along with many of the hardy soits of gieenhouse 
plants , the whole ought to be thoroughly ventilated, except in 
frosty weathei From this time till spimg keep succulent plants 
almost without watet Sow cyclamens Begin to force roses, hya- 
cinths, and a few other bulbs, for winter and early spring de eola- 
tion Plant hyacinths in glasses fui windows. 

Flows) GauU/i — Sow a few pots of hardy annuals m a fiame, 01 
ou a sheltered bolder, for successional spimg U 3 e if lequiiad Plant 
the gi eater pait of the common boidei bulbs as hyacinths, narcissi, 
ciocuses, and eaily tulips, about the end of the month, with a few 
anemones foi eaily flower mg. Transplant stiong plants of biennials 
and perennials to then final situations , also the select plants used 
for spring bedding Protect alpine plants, stage auncuks, and car- 
nations and picotees with glass flames, and half-haidy gieenhouse 
plants, such as fuchsias, &e , about the end of the month, with 
coverings of broom 01 spruce-fir, preferring the latteu Take up, 
dty, and store dahlias and all tender tubeis in the end of the 
month , pot lobelias and similar half-hardy plants from the open 
borders Transplant all sorts of hardy evergreens and shiubs, 
especially m dry soils, giving abundance of water Put m cuttings 
of all sorts of eveigreens, &c Plant out the hardier sorts of 
roses, 

Hotember 

Kitchen Guide n . — Trench up all vacant ground as soon as cleared 
of its ci ops, leaving the sui face as lough as possible Sow Dilli- 
stone’s Eaily peas and Early Dwarf Piohfie beans, m the second 
week, foi an eaily crop , also in flames foi transplanting Protect 
endive celeiy, artichoke, and sea-kale, with stable-litter 01 fern, 01 
by planting the former m frames , take up late cauliflower, eaily 
broccoli, andlettuces, and place them in sheltered pits or lay them m 
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an open shed , earth up celery, manure and dress up aspaiagus 
beds. 

Frmt Garden — Plant all soit of fruit trees in fine weathei — the 
earlier in. the month the better Piotect fig-tiees Commence 
pruning and nailing Gather and store the latest apples and pears 
Examine the fruit loom, and remove all decayed fiuit. 

Forcing — Keep up the requisite degree of heat in hotbeds and 
pits Cucumbers and pm.es, on hotbeds, will leqmre more than 
oidmary attention, to prevent them damping off horn too much 
moisture , hence the advantage of hot-water heating Force aspa- 
ragus, rhubaib, and sea-kale, m the mushroom-house, in pits, 01 m 
the open bordei under bores or cases surrounded and covered by 
well-fermented stable dung and leaves Sow Early Horn canot , 
also kidney beans and radishes, on hotbeds In the foicmg-houses 
piune and tram the tiees , folk ovei and diess the boideis of such 
houses as have not been already done 

Plant-Houses, — The directions for the greenhouse and conser- 
vatory m January apply also to this month generally Continue the 
forcing of rosea, hyacinths, &e 

Flows 7 Gardm y &c — Plant dried tubers of bolder flowers, but the 
finer sorts had better be defen ed till spimg. Plant tulips in the 
eaily part of the month Pntm cuttings of bedding calceolarias, 
ehoosmg the shoots that will not run up to flower Piotect such 
liaLf-haicly plants as are not already sheltered. Plant deciduous 
tiees and shiubs so long as the weather continues favourable, and 
befoie the soil has parted With the solar heat absotbed during sum- 
mer. Dig and dress such flower borders and shrubberies as may 
now r be cleared of annuals and the stems of heibaceous plants 

December 

Kitchen Gaiden — Collect and smother-bum all vegetable refuse, 
and apply it as a diessmg to the ground Sow a few peas and 
beans, in case of accident to those sown in November, drawing up 
the soil towards the stems of those wdnch aie above giound as a 
protection , earth up celeiy , blanch endive with flow ei -pots , sow 
radishes m a very sheltered place Attend to trenching and digging 
m dry weather 

Fruit Garden — Plant all sorts of fiuit trees m mild weather 
Proceed with pruning and nailing wall-trees Examine the fiuit- 
100m every week, removing promptly all decaying fiuit 

Forcing — The same degree of attention to liotbeds and pits will be 
necessary as m the last month Continue the forcing of aspaiagns, 
rhubaib, and sea-kale, in pits and m the mushroom-house Pi oceed 
with the usual routine of culture commenced last month Make 
the necessary preparations to begin forcing eaily 01 succession crops 
by the last week of this or the fiist of next month 

Plant-Houses, Fiames , die — Carnations and picotees m pots must 
he kept lathei dry to prevent damping off Heaths and Austialian 
plants must be very sparingly wateied, and kept with only flic heat 
enough to repel ft ost 

Flower Garden, die —Plant shrubs m open weather 11 Prune 
hardy roses and othei hardy shrubs Sweep and roll the lawns, 
and put m repair the gravel- walks, keeping the surface lieqnently 
lolled (T. MO.) 
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November 

Flower Garden and Greenhouse —Plants intended to be grown inside should 
now all be indoors Keep a sharp look out for cold snaps, aa they come very 
unexpectedly in November, and many plants are lost thereby In cases 
wheie it is not convenient to use fire heat, 5° to 10° of cold can be resisted 
by covering the plants over with paper, and by using tills before frost has 
struck the plants valuable collections may be saved When fire heat is freely 
used, be careful to keep up the proper amount of moisture by sprinkling the 
paths with water Little can be done m the flower gaiden, except to clean 
off all dead stalk3, and straw up tender roses, vines, &c , and, wherever 
there is time, to dig up and rake the borders, as it will greatly facilitate 
spimg- work Cover up all beds in which there aie hyacinths, tulips, and 
othei bulbs with a litter of leaves or straw to the depth of 2 or 3 inches If 
short thoroughly decayed manure can be spared, a good sprinkling spread 
over the lawn wilt help it to a finer growth next spring 
Fruit Garden — -Strawbeiry beds should be covered (m cold sections) with 
hay, straw, or leaf mulching, to a depth not exceeding 2 inches Pimfc trees 
and grape vines generally should be pruned , and, if the wood of the vme is 
wanted for cuttings, or scions of fruit trees for grafts, they should be tied in 
small bundles and buued m the ground until spring 
Vegetable Garden —Celeiy that is to be stored foi winter use should be put 
away before the end of the month m. all sections north of Virginia , south 
of that it maybe left m most places' where grown thioughout the winter 
if well covered up Tlie stalks of the asparagus bed should be cut off, and 
burned if there are berries on them, as the seeds scattered in the soil some- 
times produce troublesome- weeds. Mulch the beds with 2oi S inches of 
rough manure All vegetable roots that are yet m the ground, and not 
designed to be left there oier winter, must be dug up m this latitude before 
the middle of the month, or they may be frozen in. Cover np onions, 
spinach, sprouts, cabbage, or lettuce plants with a covering of 2 or S inches 
of leaves, my, or straw, to protect them during the* winter. Cabbages that 
have headed may usually he preserved against injury by frost until the 
middle of next month, by simply pulling them up and packing them closely 
in a dry spot m the open field with the heads a own and roots np. On 
approach of cold weather m December they should be covered up with leaves 
aimgh as the tops of the roots', or; if the soil is light, it may be thrown over 
• then!, if leaves sre not convenient Cabbages will keep this way until 
I March if the covering has not been put on too early Plough all empty 


giound if practicable, and, whenever time will permit, do tienchmg and 
BUbsoiIing Cabbage, cauiiflowei, and lettuce plants that aio lu fumes 
should be reguloily ventilated by lifting tlie sash on warm days, and on the 
approach of very cold weather they should be coveied with straw mats qi 
shutters In the colder latitudes, and even ra the Middle States, it is 
absolutely necessary to protect cauliflower m tins way, as it is much mole 
tender than cabbage and lettuce plants 

DECEMBER. 

Flow® Gai den and Gi eenhouse —Close attention must be paid to protect 
mg all tender plants, for it is not uncommon to have tlie caie of a whole 
year spoiled by one night's neglect Vigilance and extia hot fires will have 
to be kept up when the thermometer falls to 31° or 35° m the parlour or con- 
servatory It is well to set the plants under the benches or on the walks of the 
greenhouse , if they are w the parlour, move them away fiom the cold point 
and protect them with paper , this will usually save them even if the thei- 
momefer falls to 24° oi 26° Another plan m tlie gi eenhouse is to dash water 
on the pipes or fines, which causes steam to nso to the glass and freeze there, 
stopping up all the crevices With plants outside that re (pure straw lag up 
or to be mulched-, this will have now to be finished 

Fruit Garden ,— In sections wheie it is an advantage to protect giape vines, 
raspberries, &c , from severe frost, these should be hud down as close to the 
ground as possible, and covered with leaves', straw, or hay, or with a' few 
inches of soil 

Vegetable Gao den —Celery m trenches sliould receive the final covering for 
the winter, which ib best done by leaves or light stable littei , m the latitude 
of New York it should not be less than 12 inches thick Potatoes, beets, 
turnips, or othei roots in pita, the spinach crop m the ground, oi any othei 
article in need of protection, should be attended to before the end of tlie 
month , manure and compost heaps should he forwarded as rapidly as possible, 
and turned and mixed so as to beifi proper condition for spring Remove 
the snow that accumulates on cold frames or other glass structures, par- 
ticularly if the soil which the 1 glass covers was not frozen before the snow fell , 
it may remain on the sashes longer if the plants are frozen in, since they aie 
dormant, and would not he injuied if deprived of light for eight or ten days 
If roots have been placed- m cellars; attention must be given to ventilation, 
which can he done by making a wooden box, say 0 by 8 inches, to run from 
the ceiling of the cellar to the eaves of the building above (PH) 
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Horticulture — Index op Principal Subjects. 


Aclnmenes, 265 
Agave, 262 
Almond, 269. 

Aloe, 262 
Amaiyllis, 265 
Anemone, 253 
Annuals, 248 
Antmlimum, 253 
Apple, 269 
Apucot, 269 

Aitiehoie, 278, Jeum- 
lem, 283 
Aspaiagns, 278 
Auricula, 253 
Azalea, 262 
Bean, 279, kidney, 283 
Bedding plants, 2G1 
Beet, 279 
Begonia, 265 
Biennials, 249 
tBoileis foi beating, 228 
Borecole, 279 
Bottom beat, 212 
Bouvaidia, 265 
Broccoli, 279 
Brussels sprouts, 279 
Budding, 237 
Buds, development o F , 
212 

Cabbage, 2S0 
■Cactus, 265 
Caladium, 266 
Calceolaria, 262 
Calendar, gardening, 290 
Camellia, 262 
Capsicum, 2S0 
Cardoon, 280 
Carnation, 254 
Cauot, 2S0 
Cauliflower, 231 
Celeriac, 281 


Celery, 2S1 
Cheiry, 270 
Chicory, 281 
Chives, 281, 
Chrysanthemum, 254, 
Cineiana, 262 
Coleus, 266 
Composts, 232 
Conseivatoiy, 222 
Coin-salad, 281 
Coriea, 263 
Cianbeiry, 270 
Ci ess, 281, Indian, 285, 
watei, 289 
Ciocus, 255 
Ciown impel ial, 255 
Cucumbei, 282 
Cucumbei house, 224 
Culmaiy herbs, 289 
Cuirant, 270 
Cuttings, 237 
Cvclamen, 2t»3 
Dahlia, 255 
Delphinium, 255 
Diacoena, 266 
Edgings, walk, 220 
Egg plant, 2S2 
Endive, 2S2 
Euca, 263 
Buchans, 2 66. 

Fencing, 219. 

Feins, 267 
Fertilization, 213 
Fig, 271 

Flav oui mg heibs, 289 
Flowers, 217, develop- 
ment of, 213 
Foicmg, 215, 246 
Flames, 225, 226 
Flench bean, 2S3 
Fiuit bordeis, 268 


Fruits, 268, store-ioom 
for, 227 
Fuchsia, 263 
Furnaces, 22S 
Garden, formation of, 
217, flower, 247, 
fimt, 268, kitchen, 
278 

Gaidenei’fr house, 220 
Gardening calendar, 290 
Garlic, 283 

Garnishing heibs, 2S9. 
Germination, 217 
Gladiolus, 255 
Gloxinia, 266 
Goosebeirj, 271 
Gornd, 2S3 
Giafting, 213, 236 
Grape, 277 
Gieenhouse, 222 
Gieenhouse plants, 261 
Hazel nut, 272 
Heat, bottom, 212 
Heating apparatus, 227 
Heliotiope, 263 
Herbs, kitchen, 
HolZvhock, 236 
Hoiseiadish, 283 
Hot-houses, 221 
Houses, plant, 221 
Hyacinth, 256 
Hybridization, 216 
Hj grometry, 231 
Implements, 233. 

Indian cress , 285 
Ins, 256 

Jeiusalem aitichoke, 283 
Kale, 279 
Kidney bean, 283 
Kitchen gaiden, 278 
Kohl Rain, 2S3 


Lamb’s lettuce, 281 
Lawns, 248 

Leaves, development of, 

oio 

Leek, *284 
Lettuce, 2S4 
Lily, 257 
Lobelia, 257 
Manures, 232 
Medlar, 271 
Melon, 271 
Melon house, 224 
Mesembryanthemum,263 
Moisture for plants, 
23L 

Mulberry, 272 
Mushroom, 284 
Mushroom house, 226 
Mustard, 284 
Naicissus, 257 
Nasturtium, 285 
Nectarine, 272 
New* Zealand spinach, 
285 

Nut, 272 
Oca, 285 
Oman, 265 
Orach, 2S3 
Orange, 272 

Oichaid house, 225, trees 
for, 278. 

Orchids, 266 
Oxalis, 285 
Pffiony, 257 
Palms, 267 
Pansy, 258 
Parsnip, 285 
Pea, 285 
Peach, 272 
Peach house, 224 
Pear, 274 


Pelaigoruum, 263 
Pentstemon, 258 
Perennials, 249 
Petunia, 264 
Phlox, 258 
Pm e-apple, 274 
Pinery 7 , 223 
Pmk, 258 
Pits, 225 

Planting, 214, 239 
Pleasure ground, 247 
Plum, 275 
Poinsettia, 266 
Polyanthus, 259 
Potato, 286 
Potentilla, 239 
Potting, 239 
Pnmiose, 259 
Fnmnla, 264 
Propagation, 234 
Pruning, 214, 241 
Pumpkin, 283 
Pyiethrum, 2o9 
Quince, 276 
Radish, 286 
Eampion, 287 
Ranunculus, 259 
Raspberry, 276 
Revei sion, 217 
Rhododendron, 260 
Rhubarb, 287 
Richaidia, 264 
Ringing, 244 
Rocambole, 287 
Roots, development of, 
211, pruning, 244 
Rose, 260 
Salsafy, 287 
Salvia, 264 
Savoy, 287 
Scailefciunner, 283, 


ScGizoreia, 287 
Sea-hale, 287 
Seed, formation of, 215 
Selection, 217 
Semce, 276 
Shallot, 288 
Slieltei for plants, 219 
Shrubs, 260. 

Skinefc, 288 
Soil, 217, 232 
Sorrel, 2S& 

Spinach, 288, New Zea- 
land, 285 , mountain, 
2S5 

Sports, 214 

Spui pitramg, 243, 277 
Store-i oom, fruit, 227 
Stove plants, 264 
Stiawberry, 276. 

Tomato, 2SS 
Tools, 203 

Ti aimng, 214, 244, 273 
Transplanting, 214, 239 
Trees, ornamental, 260 
Tulip, 259 
Turnip, 288 
Tuimp-eabbage, 2S3 
Tydcea, 266 

Vegetable marrow, 283 
Vegetables, 278 
Ventilation, 231 
Vine, 277 
Vinery, 223 
Walks, 219 
Walls, gaiden ; 220 
Walnut, 277 
Watei cress, 289 
Wateung, 21 2, 240 
Water supply 7 , 219 
Witloef, 281 
Yam, Chinese, 2S9 


HOSEA, the son of Be6d thefhat m order of the minor 
prophets. The name Hosea (5WH, LXX. ’Ocnje, Vulg 
Osee, and so our English veision m Rom. ix. 25) ought 
rather to be written Hoshea, and is identical with that 
borne by the last king of Ephraim, and by Joshua in Num. 
xui 16, Deut xxxn 44. Of the life of Hosea we know 
nothing beyond wbat can be gathered from his prophecies. 
That he was a citizen of the northern kingdom appeals 
from the whole tenor of the book, but most expressly from 
i. 2, where “ the land,” the prophet’s land, is the realm of 
Israel, and vii, 5, where te our king ” is the king of 
Samaria. The date at which Hosea flouiislied zs given 
in the title, i. 1, by the leigmng kings of Judah and Israel 
He piophesied (1) m the days of Uzziah, Jotham, Ahaz, 
and Hezekiah, kings of Judah , (2) m the days of Jeroboam 
the son of Joash, king of IstaeL As Jeroboam II died in 
the lifetime of Uzziah, these two determinations of the 
peuod of Ilosea’s prophetic activity are not strictly com 
cidenfc, and a question arises whether both are from the 
same hand or of equal authority There is no doubt that 
the date of Jeroboam II. applies to chaps, i and il, which 
were written befoie the downfall of the dynasty of Jehu 
(i 4), and while the nation was still enjoying the prosperity 
that distinguished Jeroboam’s leign. On the other hand, 
it seems equally certain that chaps iv.-xiv. are m their 
present form a continuous composition dating from the 
period of anarchy subsequent to that king’s death Thus 
it seems natural to suppose, with Ewald and other scholars, 
that the name of Jeroboam originally stood in a special 
title to chaps x, il (or to these along with chap uL), 
which was afterwards extended to a general heading for 
the whole book by the insertion of the words “ of Uzziah 
.... and in the clays of ” As Hosea himself can hardly 
be supposed to have thus converted a special title into a 
general one, the scholars who take this view suppose 


further that the date by Judsean reigns was added by a 
later hand, the same peihaps which penned the identical 
date in the title to Isaiah. On this view the Judaean date 
merely expresses knowledge on the part of some Hebrew 
scribe that Hosea was a contemporary of Isaiah. The 
plausibility of this hypothesis is greatly increased by the 
fact that there does not appear to be anything m the book 
of Hosea that is clearly as late as the reign of Hezekiah. 
On the contrary, the latter part of the book seems to have 
been written before the expedition of Tiglath Fileser against 
Pekak in the days of Ahaz. In that war Gilead and 
Galilee were conquered and depopulated (3 Rings xv 29), 
but Hosea repeatedly refeis to these distucts as still form- 
ing an integral paifc of the kingdom of Isiael (v. 1, vi. 8, 
xiL 11 ; contrast Micah vu, 14). Assyria is never refen ed 
to as a hostile power, but as a dangerous ally, from which 
some of the godless Ephraimites were ready to seek the 
help which another party expected fiom Egypt, but which 
in truth was to be found only in Jehovah (v, 13, vii. Il, 
vm 9, xn 1, xiv 3). This picture piecisely corresponds 
with what we lead m 2 Kings xv of the internal cUssem 
sions which rent the northern kingdom after the fall of the 
house of Jehu, when Menahem called m the Assyrians to 
help him against those who challenged his pretensions to 
the throne Under Pekah of Israel, and Ahaz his contem- 
porary m Judah, the political situation was altogether 
changed. Israel was in alliance with Damascus, and 
Assyria made open war on the allies (2 Rings xvl). This 
new situation may be said to mark a crisis in the history 
of Old Testament prophecy, for to it we owe the magnificent 
series of Isaiah’s Assyrian discourses (Isa. vii. seq,) r But 
the events which stirred Judsean prophets so deeply have 
left no trace in the book in which Hosea sums up the 
record of lus teaching. He foresees that captivity and 
desolation lie in the future, but even in his last words of 
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pathetic e\hortatlon lie speaks to a nation which looks to 
Assyria foi help and victoiy (xiv. 3) The received 
chronology of the kings of Judah and Israel is notoriously 
piecauous, and a comparison of the Assynan monuments 
and eponyrn lists with the Biblical klata makes it probable 
that the period fiom the accession of Zachanah, son of 
Jeroboam II , to the fall of Samana must be shortened 
by as much as twenty years, and that the inteiregnum 
which is commonly supposed to have followed Jeroboam’s 
death must also be cancelled This correction may be 
held to xemove one difficulty m the title of oui book, which 
on the current chronology assigns to Hosea some sixty 
years of prophetic activity. On the other hand, most 
Assyuologists agiee that the expedition of Sennacherib, 
which felL m the fourteenth year of Hezekiah (2 Kings 
xvm 13), took place in 701 no. In that case Hezekiah 
drl not come to the throne till after the fall of Samana 
(722-719), which the book of Hosea predicts as a futiue 
occmrence (ch xiii, 16)— another argument against the 
authority of the title. There is still, however, a large 
element of uncertainty in the reconstruction of Hebrew 
chronology by the aid of the monuments One date heal- 
ing on our book may be taken as certain, viz., the war of 
Tiglath Pileser with Pekah m 734, and, according to our 
argument, Hosea committed his prophecies to uniting befoie 
that year 1 A more exact determination of the date of the 
book has been sought by comparing vm. 9, 10, with the 
statement on the monuments that Tiglath Pileser received 
tribute from Kmg Menahem (Mmhimmi) of Samaria in 
73S 33 o. That Mmhimim of the monuments is the 
Menahem of the Bible there seems no good reason to 
doubt, m spite of the objections of Oppert and G. Smith. 
But it cannot be assumed that tribute was paid by him m 
738 for the first time. The narrative in 2 Kings xv. 19 
seems to indicate that tlie relations of Menahem to Assyria 
began earlier m his reign, 1 2 3 perhaps not long after his acces- 
sion, which may he dated with probability c. 750 B.c 
To sum up, the first part of Hosea’s prophetic work, 
corresponding to chaps i-m, lay m the yeais of externa) 
prosperity immediately preceding the catastrophe of the 
house of Jehu m or near the year 750. The second part 
of the book is a summary of prophetic teaching during the 
subsequent troublous reign of Menahem, and must have 
been completed before 734 b c. Apart from the narrative 
in chaps i -m , to which we shall presently recur, the book 
throws little or no light on the details of Hosea’s life. It 
appears from ix. 7, 8, that his prophetic work was greatly 
embarrassed by opposition, “ As for the prophet, a fowler’s 
snare is m all his ways, and enmity in the house of his 
God/’ The enmity which had its centre m the sanctuary 
probably proceeded from the priests (comp Amos vu.), 
against whose profligacy and profanation of their office our 
prophet frequently declaims — perhaps also from the 
degenerate prophetic guilds which had their seats in the 
holy cities of the noithern kingdom, and with whom 
Hosea’s elder contemporary Amos so indignantly refuses 
to be identified (Amos vu. 14) In chap, iv. 5 Hosea 
seems to comprise priests and prophets in one condemna- 
tion, thus placing himself in direct antagonism to all the 


1 Some writers, including Dr Pusey, claim a later date for the "book, 
identifying Shalman in x 14 mth. Shalmaneser IV , the successor of 
Tiglatk Pileser This identification is altogether aibitiary. If Beth- 
Arbel is Arbela beyond Jordan [On<m,, ed, Lagarde, p 88), the 
reference, as Schrader has shown (Keilinschr %nd A T , p 283), may 
be equally well to Shalmaneser III., or to a king Shalamanu of Moab, 
who appears on the monuments as a tnbutary of Tiglath Pileser 

2 See on the whole chronology of the peuod, Schrader, Kexlzn- 
scTmftm und A T , Giessen, 1872 , Id , Keihnschnften und Qeschichts* 
forsckung, ibid , 1878, G Smith, Assyrian, Eponyrn, Canon, London, 
1875 ; Well hausen’s article m Jbb f Deutsche Theol , 1875, pp 607 

Oppert, Salomon ei ses Successeurs P Pans, 1877 


leaders of the religious life of Ins nation. Under such 
circumstances, and amidst the univeisal dissolution of 
social Older and morality to which every page of Ins book 
bears testimony, the prophet was driven to the verge of 
despair (ix. 7), and only the sovereign conviction of Jehovah’s 
infinite love and tender compassion to His people, even m 
their faithlessness and sm, upheld him in the suie hope of 
the final lepentance and restoration of Israel, which finds 
such exquisitely pathetic expression in the closing sentences 
of his prophecy. The hypothesis of Ewald, that he was at 
last compelled by persecution to retue from the noithein 
kingdom, and composed Ins book m Judea, rests mainly 
on an improbable exegesis of seveial passages, and derives 
no valid support from the fact that the prophet, to whom 
the ideal unity of all the tribes of Jacob and the legitimate 
sovereignty of the house of David aie caidmal doctrines, 
follows the house of Judah with constant intei est and 
growing acquaintance with its internal condition 

The most interesting problem of Hosea’s history lies m 
the* interpretation of the stoiy of his manied life (chaps 
i -in ). We read in these chapters that God’s revelation 
to Hosea began when m accordance with a divine command 
he manied a profligate wife Gomer, the daughter of 
Diblaim. Thiee children were born m this marriage and 
received symbolical names, illustrative of the divine purpose 
towards Israel, which are expounded m chap i In chap, 
li. the faithlessness of Israel to Jehovah, the ]ong~suffenng 
of God, the moral discipline of sorrow and tribulation by 
which He will yet bring back His ernng people and betroth 
it to Himself for ever m righteousness, love, and truth, aie 
depicted under the figure of the relation of a husband, to 
an erring spouse The suggestion of this allegory lies m 
the prophet’s marriage with Gomer, but the details are 
worked out quite independently, and under a rich multi- 
plicity of figures derived from other sources In tlie thud 
chapter we return to the personal experience of the piophet 
His faithless wife had at length left him and fallen, under 
circumstances which are not detailed, into a state of 
misery, fiom which Hosea, still following her with tender 
affection, and encouraged by a divine command, bi ought 
her back and restored hei to his house, where he kept her 
m seclusion, and patiently watched over her for many days, 
yet not readmitting her to the privileges of a wife. 

In these experiences the prophet again recognizes a 
parallel to Jehovah’s long-suffering love to Israel, and the 
discipline by which the people shall be brought back to 
God through a period in which all tlieir political and 
religious institutions are overthrown. Throughout these 
chapters personal narrative and prophetic allegory are 
interwoven with a rapidity of tiansition very puzzling to 
the modern reader, but an unbiassed exegesis can liaidly 
fail to acknowledge that chaps, i and in. narrate an actual 
passage in the prophet’s life. The names of the three 
children are symbolical, but Isaiah m like manner gave 
symbolical names to his sons, "embodying prominent points 
in his prophetic teaching (Shear-jashub, Isa. vu. 3, comp 
x, 21; Maher-shalal-hash-baz, vm. 3). And the name of 
Gomer bath Diblaim is certainly that of an actual person, 
upon which all the allegorists, from the Targum, Jerome, 
and Ephrem Syrus downwards, have spent their arts m 
vam, whereas the true symbolical names m the book are 
perfectly easy of interpretation. 3 That the ancient inter- 
preters take the whole narrative as a mere parable is no 
more than an application of their atanding’rule that every- 
thing m the Biblical history is allegorical which m its 
literal sense appears offensive to propriety (comp. Jerome’s 
proem to the book). But the supposed offence to propriety 

s Theodorus Mops lemarks very justly, /cal rb fipofia, koI rbv irarfpa 
\eyei, fill ithdefia 1 / n\6v ti Ssucoti) rb Xey^epov, teropla 5c c iki)6fys 
rfitv irpaypidTOH 
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seems to rest on mistaken exegesis and too narrow a con- 
ception of the way m which the Divine word -was com- 
municated to the prophets There is no reason to suppose 
that TIosea knowingly married a woman of profligate 
character The point of the allegory m i. 2 is plainly 
infidelity after marriage as a parallel to Israel's departure 
from the covenant God, and a profligate wife (D'ODT n^tf) 
is not the same thing with an open prostitute (ruif) 
The marriage was maired by Gomer’s infidelity, and the 
struggle of Hosea’s affection for his wife with this gieat 
unhappiness— -a stmggle inconceivable unless his first love 
had been pure and full of trust m the purity of its object 
— furnished him with a new insight into Jehovah’s dealings 
with Israel Then he recognized that the great calamity 
of his life was God's own oidinance and appointed means 
to communicate to him a deep piophetic lesson The 
recognition of a divine command aftei the fact has its 
parallel, as YYellhausen observes, in Jeremiah xxxn 8 
This explanation of the narrative, which is essentially Ewald’s, 
has commended itself to not a few recent expositois, as Yaleton, 
YVellhausen, and Howack It has the gieat advantage of supplying 
a psychological key to the conception ot Israel oi the land of Isiael 
(i 2) as the spouse of Jehovah, which dominates these chapteis, 
hut in the latei pait of the book gives way to the peisomfieation of 
the nation as God’s son This conception has, indeed, foimal points 
of contact with notions pieviously cm rent, and even with the ideas 
of Semitic heathenism On the one hand, it is a standing Hebrew 
usage to lepiesent the land as mother of its people, while the repre- 
sentation ot woi ship peis as childien of their god is found in Hum 
xxi 29, wheie the Moabites aie called childien of Chemosh, and is 
eailyand widespiead throughout the Semitic field ( ef T?a,ns Bib 
J.1 ch , vi p 438 , Jou? of Phil, ix p 82) The combination of 
these two notions gives at once the conception of the national deity as 
husband of the land On the other hand, the designation of Jehovah 
as Baal, which, m accordance with the antique view of marnage, 
means husband as well as lord and owner, wds current among the 
Israelites m eaily times (see Baal), perhaps, indeed, down to Hosea’s 
age (n 16) How it is highly probable that among the ldolatious 
Israelites the idea of a marnage between the deity and individual 
woishippeis was actually ernrent and connected with the immo- 
rality which Hosea often condemns m the worship of the local 
Baalim, whom the ignorant people identified with Jehovah Bor 
we have a Punic woman’s name, “the betrothed of 

Baal” (Eutmg, Pumsche Sterne, pp 9, 15), and a sunilai conception 
existed among the Babylonians (Herod 3 l 181, 182) But Hosea 
tikes the idea of Jehovah as husband, and gives it an altogether 
diffeient turn, filling it with a new and piofound meaning, based 
on the psychical expenenoes of a deep human affection in contest 
with outiaged honoiu and the wilful self-degiadation of a spouse 
It can hardly be supposed that all that lies m these chapteis is an 
abstiact study m the psychology of the emotions It is actual 
human experience that gives Hosea the key to divine truth Among 
those who do not recognize this view of the passage, the controversy 
between allegory and literalism is earned on chiefly upon abstiact 
assumptions The exheme liteialists, of whom Dr Pusey may he 
taken as the modem lepresentative m England, will have it that 
the divine command justified a marnage otheiwise highly impioper, 
and that the offensive circumstances magnify the obedience of the 
piophet This is to substitute the Scutist and Heo-Platomc notion 
of God foi that of Scnpture On the other hand, the allegorists, 
who aigue that God could not have enjoined on His prophet a mai- 
mge plainly impioper and fitted to destioy his influence among 
the people, are unable to show that what is repulsive m fact is fit 
subject foi a divine allegory A third school of lecent wuteis, led 
by Hengstenberg, and lestmg on a thesis of John Smith, the Cam- 
Lndge Platomst, will have it that the symbolical action was trans- 
acted m what they allow themselves by a conti adictio m acfyecto to 
call an objective vision This view has been adopted by Eaxr- 
bami {Pt ophecy, ch v sec n ) The recent Continental liteiature 
of the controveisy is catalogued by Howack m his Commentary , 

P XXX Vl 

It was m the experiences of his married life, and in the 
spiritual lessons opened to him through these, that Hosea 
fust heard the revealing voice of Jehovah (i 2 ) Like 
Amos (Amos iu. 8 ), he was called to speak for God by an 
inward constraining voice, and there is no reason to think 
that he had any connexion with the recognized prophetic 
societies, or ever received such outward adoption to office 
as was given to Elisha. His position m Israel was one 
of tragic isolation. Amos, when he had discharged his 


mission at Bethel, could return to his home and to his 
fuends , Hosea was a stranger among his own people, and 
his home was full of sorrow and shame Isaiah m the 
gloomiest days of Judah’s declension had faithful disciples 
about him, and knew that there was a believing remnant 
m the land. Hosea knows no such remnant, and there is 
not a lme m lus prophecy from which we can conclude 
that his words ever found an obedient ear For him the 
piesent condition of the people contained no geim or pledge 
of future amendment, and he describes the impending 
judgment, not as a sifting process (Amos lx 9, 10) m 
which the wicked pensli and the righteous remain, but as 
the total wreck of the nation which has wholly turned 
aside from its God In truth, while the idolatious feasts 
of Ephraim still ran their joyous round, while the careless 
people crowded to the high places, and there m unbridled 
and licentious ninth flattered themselves that their many 
sacrifices ensured the help of their God against all calamity, 
the nation was alieady m the last stage of internal dissolu- 
tion. To the prophet’s eye there was “ no truth, nor meicy, 
nor knowledge of God m the land — nought but swearing, 
and lying, and killing, and stealing, and adultery, they 
break out, and blood touche th blood ” (iv. 1,2) The root 
of this corruption lay m total ignorance of Jehovah, whose 
precepts were no longer taught by the priests, while m the 
national calf-worship, and m the local high places, this 
worship was confounded with the service of the Canaamte 
Baalim Thus the whole religious constitution of Israel 
was undermined. And the political state of the realm was 
m Hosea’s eyes not more hopeful The dynasty of Jehu, 
still great and powerful when the piophet’s labours began, 
is itself an incorporation of national sm Founded on the 
bloodshed of Jezreel, it must fall by God’s vengeance, and 
tbe state shall fall with it (i. 4, m 4). This sentence 
stands at the head of Hosea’s predictions, and throughout 
the book the civil constitution of Ephraim is represented 
as equally lawless and godless with the corrupt religious 
establishment. The anarchy that followed on the murder 
of Zachariah appears to the prophet as the natural 
decadence of a realm not founded on divine ordinance 
The nation had rejected Jehovah, the only helper. And 
now the avenging Assyrian is at hand. Samaria's king 
shall pass away as foam on the water Fortress and city 
shall fall before the ruthless invader, who spares neither 
age nor sex, and thistles shall cover the desolate altars of 
Ephraim But the ultimate theme of all piopheey is not 
judgment but redeeming love, and the deepest thought of 
every Hebrew seer is the sovereignty of Jehovah’s giace m 
Israel’s sm. Hosea could discern no faithful remnant m 
Ephraim, yet Ephraim in all his corruption is the son of 
Jehovah, a child nurtured with tender love, a chosen 
people, whose past history declares m every episode the 
watchful and patient affection of his father And that 
father is God and not man, the Holy One w T ho will not 
and cannot sacrifice His love even to the justest indignation 
(chap xi.) To the prophet who knows this love of 
Jehovah, who has learned to understand it m the like 
experience of his own life, the very rum of the state of 
Israel is a step m the loving guidance winch makes the 
valley of trouble a door of hope (n 15), and the wilderness 
of tribulation as full of promise as the desert road from 
Egypt to Canaan was to Israel of old Of the manner of 
Isiael’s repentance and conversion Hosea presents no clear 
image, nay, it is plain that on this point he had nothing 
to tell The certainty that the people will at length return 
and seek Jehovah their God and David their king rests, 
not on any germ of better things in Israel, but on the 
invincible supremacy of Jehovah’s love. And so the two 
sides of his prophetic declaration, the passionate denuncia- 
tion of Israel’s sin and folly, and the not less passionate 
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tenderness with which he describes the final victory of 
divine love, are united hy no logical bond The unity is 
one of feeling only, and the sob of anguish m which many 
of his appeals to a heedless people seem to end, turns once 
and again with sudden revulsion into the clear accents of 
evangelical promise, which m the closing chapter swell 
forth m pure and strong cadence out of a heart that has 
found its rest with God from all the troubles of a stormy 
life. 

Traditions about Hosea — Be hi; tlie pi ophet’s father, is identified 
by the Rabbins with Beeiah (1 Ghron. v. 6), a Reubemte prince 
earned captive by Tiglath Pilesei This view is alieady expiessed 
by Jeiome, Queest m Tern ahp , and doubtless undeilies tlie state- 
ment of the Taigum to Chronicles that Beeiah was a prophet For 
it is a Jewish maxim that when a pi ophet’s father is named, he too 
was a prophet, and accordingly a tradition of E Simon makes 
Isa vui 19, 20 a prophecy of Beeri (Karachi in loe , Leviticus 
Ldbba, par 15) Accouliugto the usual Christian tradition, how- 
evei, Hosea was of the tube of Issachar, and horn an unknow n town, 
Belemotk or Belemon (pseudo-Epiphamus, pseudo-Dorotheus, 
Ephrem Syr , u 234 , GKron . Pasch , Bonn ed , i 276) As the 
tradition adds that he died there, and was buried m peace, the 
source of the stoiy lies probably in some holy place shown as his 
ave Theie are other traditions as to the bunal-place of Hosea 
Jewish legend in the Shcdshdct Jiaqqabala (Carpzov, Iniiod , 
pfc m ch vii § 3) tells that lie died m captivity at Babylon, and 
was cairied to Uppei Galilee, and bulled at that is, Safed 

(Feubanei, Geog du Talmud , p 227), and the Aiabs show the 
giave of Neby 'Oslia, east of the Joidan, neai Es-Salt (Badekei’s 
Palestine , p 337, Buicklianltfs Syria, p 353) 

Liteicotuie — Of the oldei commentaries on Hosea winch have 
been fully catalogued by Rosenmuller m his. Scholia, it is sufficient 
to name, as books still piactically useful, Le Merciei s Latin anno- 
tations, embodying a tianslation of the chief labbimcal expositions, 
and the English, commentary of E Pococke, Oxford, 1685, which 
is not surpassed m learning and judgment by any subsequent work 
Among recent expositions tlie most important are those in Ewald’s 
P/ophde n, Bd. n (2d ed * Gottingen, 1867 , Eng trims., London, 
1876); Hitzig’s Xleme Prophetcn (3d ed , Leipsie, 1863); Keil’s 
Xleme Prophetm (Leipsie, 1866; Eng trans , Edinburgh, 1868), 
Fusey’s Minor Prophets, London, 1860 , Reuss’s Bible, pait n 
(Pans, 1876) , the Speaker's Commentary, vol vi, (by Huxtable, 
London, 1876) , Heilprm’s Historical Poeti y, vol n (Hew York, 
1880) , and the separ ite publications of Simson (Hamburg and 
Gotha, 1851), Wunsche (Leipsie, 1868), and Nowaek (Berlin, 1880) 
The last gives a list of recent Continental commentaries and mono- 
graphs, to which may be added Houtsma’a “Bijdrage” (Theol 
Tijdsch, 1875, p 55 sq.) The English commentary of Williams 
(London, 1866) is of little mipoitance , Schmoller’s commentary 
in Lange's Jhbdivej fc (1872 , Eng tians , 1874) is adapted for liomi- 
letieal pui poses The theology of Hosea is ably discussed by Duhm, 
Theol, dm Prophetcn (Bonn, 1875), with which an essay by Smeml 
{Stud % Xnt, 1876) may be advantageously compaied 

Texts and Versions — The best edition of the Massoretie text is 
that with notes by S Baer (Leipsie, 1878) From the great fac- 
simile of the Codex Pahjlomcus Petropohtamis Hosea and Joel 
hare been separately published (St Peter shuig, 1875) The most 
recent helps to tlie use of the YSS are Hes tie’s appendix to the 
■6th edition of Tischendorfs Septuagint (Leipsie, 1880), Lagarde’s 
edition of the Targum from the Cod Peach. (Leipsie, 1872), 
Cerium’ s facsimile editions of tlie great Ambrosian MSS- of the 
Syro-Hexaplar (Milan, 1874) and Pesluto (Pars iil, Milan, 1879), 
and Field’s Ecxaplct (vol m 1870) An Arabic version duectly 
translated from the Hebrew was published by Sehroeter fiom a 
Bodleian codex in Merx’s Archie, 1869 A convenient and acces- 
sible edition of the Hebrew text of Hosea, with Targum and Rab- 
bwixeal commentaries, is II v d Hault’s reprint (Gottingen, 1775) 
of It Stephen’s P'ans text of 1566 (W R S ) 

HO^HANGAbAG, a British district in the chief com- 
mlssionership* of the Central Provinces of India, lying be- 
tween 21° 40 / and 22i° 59 ; N. lat and between 76° 3-8' 30 f 
and 7B Q 4*5' 3® w E long It is bounded N, by the Narbadd 
(Nerbudda), which separates it from the tern tones of 
Bhopal, Smdhia, and Hotkar , E by the Dudhi river, 
dividing it from Narsinghpur district, & by the districts, of 
Western Berary Betul, and Ckhmdw&ra ; and W. by Niaaa&i 
Ho&hangdbM may be. described m a valley of varying 
breadth, extending foe 150’ males between theHerbudda and 
the S&tpuia mountains The sod consists chiefly of black 
basaltic alluvium, often more than 20 feet deep ; but along 
$1# banks of the Meibudda- the fertility of the land compeu- 
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sates for the tameness of the sceneiy, Towards the west, 
low stony hills and broken ridges cut up the level ground, 
while the Vmdhy&s and the SAtpuras throw out jutting 
spurs* and ranges In this wilder country considerable 
regions are covered with jungle. On the south the lofty 
range which shuts m the valley is remarkable m mountain 
scenery, surpassing m its picturesque irregularity the 
Vmdky&n chain in the north Many streams take their 
rise amid its precipices, then, winding thiough deep glens, 
flow across the plain between sandy banks covered with low 
jungle, till they swell the waters of the mighty Nerbudda 
Hone of the streams are of any importance except the 
Tawd, which is interesting to the geologist on account of 
the many minerals to be fomid along its course. The 
boundary livers, the Nerbudda and Tapti, are the only con- 
siderable waters in Hoshanghbdd. At Cli&rwd a dense low 
jungle extends over a large region, but by far the finest 
timber is found at Boil and Denwa. 

The census of 1877 showed a population of 463,625 (Europeans, 
86; Euiasians, 10, aboriginal tubes, 89,029, Hindus, 364,679; 
Mahometans, 21,765, Buddhists and Jams, 1132). Theie are 
only four towns with a population exceeding 5000, viz , Hoshan- 
gabacl, 11,613, Haxda, 9170, Seom, 7579, and Solnigpur, 7552 
The total revenue m 1876-77 was £69,842, the total cost of 
officials and police, £14,733. Theie woie 11 civil and revenue 
judges, and 22 magistrates The liumbei of police was 582 Theie 
weie 94 Government schools, attended by 4024 pupils. 

Of tlie total area of 4376 square miles only 1442 are culti- 
vated, and of the poition lying waste 825 aie letixrnod as culti- 
vable, 2455 acres are irngated entnely by private enterpuse 
"Wheat forms the staple crop of the district ; the othei pioducts aie 
inferior giams, cotton, and sugai cane Hoshangabdd does a con- 
siderable expoit tiade in agricultural produce, receiving m leturn 
English piece-goods, spices, cocoa-nuts, salt, and sugai The extent 
of made roads m Hoshangabdd is returned at 498 miles The 
Great Indian Peninsula Railway intersects the whole distuct fiom 
east to west, with stations at the principal towns. Besides loads 
and railway, the Neibudtia, with its tnbutanes, supplies means of 
communication by watei foi 150 miles during pait of the j car. The 
distuct is generally free from violent alternations of tempeiatuie, 
hot winds aie laie, and the mglits diuing the sulky weather and 
lams are always cool The lamfall is exceedingly vaiiable, langmg 
between the limits of 40 and 60 inches foi the 3 eai . The prevailing 
diseases aie fevers and bowel complaints In 1876 live cimntable 
dispensaries affoidcd medical isliel to 18,236 in-door and out-dooi 
patients 

History — Little is known of tlie history of Ilosliangdbad pnor to 
the Marhattd invasion When the Mughal tioops occupied Han din, 
the eastern pait of the distnet inhabited by Gonds, who still retain 
then possession, maintained a rude independence About 1720 
Dost Muhammad, the founder of the Bhopal family, captured the 
town of Hoshau^cxbad, and annexed a con&uleiable temtoiy with 
it In 1750 Raja Eaglmji BhonsU of Nagpur reduced the country 
cast of Handui and south of the Nerbiulda, except the portion held 
by Bhopal, In 1795 the rival dj nasties of Bhopal and Hagpui 
came into conflict, and the town and foit of Iloshangiibad were 
captured by the Nagpur foices In 1802 the Bhopais ictiieved 
their loss. The Nagpui army again besieged the foit, but failed in 
their attack, an d, contented themselves with burning the town In 
IS 09 Hoshangabad was again assailed by a Nagpur force, and the 
Bhopais, fining their communications with Bhopal cut oil, hiiv- 
lendeiecl. Oveicome by these disaster, the Bhopais called in the 
Pindhshis to their help, and till they woie finally exin paled 111 

1817 the whole of tins fertile legion became a prey to lavage and 
massacie Under the ordei which the Butish Government lias 
restored, the prospeuty of the country is gradually returning I11 

1818 that part of the di&tuet held by Nagpur was ceded undei an 
agieement In 1844 the region of Harda Handia was made ovei by 
Smdlna in part payment of the Gwalior contingent, and by the 
treaty of 1860 became British teiritory 

Hosbangabad, the headquarters town of the above 
district, 22° 45' 30" BT. lat, IT 46' R long., is situated 
on the smith sidef of the Herbudda. Population (1877) 
11,613. It i& supposed! to have been founded by Hoshang 
Sbdk, the second: of the Ghori kings of Milwd ,, but it 
remained an insignificant place till the Bhopdl conquest 
about 1720^ when a massive stone forct was constructed, 
with its base on the river, commanding the BbopM road. 
It sustained several sieges^ and passed alternately into the 
hands of tlie BkopAL amd Ndgpur troops Erom 1818 it 
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has been the residence of the chief British officials m chaige 
of the district A church has been built, and a first-class 
^ail constructed, The town has a dispensary and school- 
houses, If is the chief seat of the English piece-goods 
trade of the district, and has a brisk trade m cotton, gram, 
and bills of exchange 

HOSIERY Under this name is embraced a wide range 
of manufactured textiles, winch are classed together more 
on account of their manner of fabrication than from simi- 
larity of application or use The term, as is quite 
obvious, has its origin m hose or stockings > but although 
stockings continue to be one of the staples of hosiery, 
that department is only one of a very numerous and 
diversified range of applications of the entue industry, 
it having been officially stated that not fewer than 5GG0 
distinct articles are made m the hade. All kinds of hosiery 
proper are made by the process of knitting, and the industry 
has principally to deal with the fabrication of knitted under- 
clothing 

The ait of knitting is the youngest of all the important 
textile manufactures, and,, compared with the others, its 
origin is quite modern No ceitaiu allusion to the art 
occurs before the beginning of the 15bh century. In an 
Act of Parliament of Henry VH. (1488) knitted woollen 
caps are mentioned. It is supposed that the art was first 
practised in Scotland, and thence carried into England, and 
that caps weie made by knitting for some period before 
the more difficult feat of stocking-making was attempted. 
In an Act of Edward VI (1553) “kmtte hose, kmtte 
peticotes, kmtte gloves, and kmtte slieves” aie enumerated, 
and the trade of hosiers is, among others, included m an 
Act dated 1563. Spanish silk stockings weie worn on rare 
occasions by Henry VIII., and the same much-puzed 
aiticles are also mentioned in connexion with the wardiobe 
of Edward VL 

The peculiarity of knitting consists in the use of a single 
thread for the entire textme, and m the formation theiewith 
of a singularly elastic yet strong and firm looped web 

The process of hand-kmtting is universally known, and 
the endless details of fancy stLtches and loops whereby 
ornamented work can be produced do not come within 
the scope of hosiery proper. While a vast quantity 
of the best and most comfortable hosiery is made with 
implements so simple and inexpensive as four knitting 
wires or needles, the manufacturing industry is carried on 
with machinery of unsurpassed ingenuity and complexity 
Moreover, domestic knitting machines, mostly of Amenean 
origin, have of late years been introduced, and, although 
these can never be expected to attain the popular favour 
of the sewing-machine, yet they have been widely adopted 

In the year 1589 the stocking-frame, the machine which 
mechanically produces the looped stitch m hosiery, was 
invented by the 
Rev William 
Lee, a gudimte 
of Cambridge, 
and native of 
Woodborougk, 
near Notting- 
ham The fun- 
damental pun- Fig 1 

ciple of the apparatus consists m the substitution of a sepa- 
rate hooked or barbed needle for the support and working 
of each loop, m place of the system whereby an indefinite 
number of loops are skewered on one or more wues or 
needles The method on winch the machine is worked will 
be easily comprehended by aid of the accompanying diagram 
(fig 1), which represents a few of Lee’s peculiar barbed 
needles from a frame with yam m process of knitting. At 
R is seen a thread of yam passed over the needle stalks 
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and within the teimmal hooks. The yarn y it will be ob- 
served, is waved or depressed between each pair of needles, 
whereby sufficient yam is secured to form the separate 
loops of uniform size, and thus produce a regulai equal 
fabric. The waving or depression of the yarn is produced by 
allowing thin plates of shaped metal termed sinkers to fall 
between each pan of needles after the yarn has been thrown 
across the whole range, and these sinkers, according to their 
depth of fall, carry down material for a large or small loop 
as the case may be. The elastic points of th a needle-hooks 
are next pressed into a groove in the stem by means of a 
presser bar which acts on the whole low of baibs,. and thus 
a range of temporality closed metallic hooks is formed, 
through which the waved yarn is threaded. Over these 
hooks the loops of the alieady formed web SS have only 
to be drawn to form with the material R a new series of 
loops , the pressure is then relieved, and now R forms a 
new row in the work m place of S, and the operation is 
ready to be repeated foi a succeeding iow It is not 
necessary here to entei into a description of the various 
mechanical devices by which Lee perfected the complex 
movements of liis srocking-frame It is sufficient to say 
that so perfectly did he succeed m Ills adaptations that to 
this day the essential features of his machine continue 
in use for the class of work to which he applied it 
At fust Lee was only able to work a fiat even web, which 
when jomedat the selvages made an unshapen cylinder , but 
he soon learned to shape the work at pleasuie by removing 
loops from time to tune Rom the outer edges of the web 
for nai rowing or taking m, and to reveise that process for 
widening or letting out 

Neither Lee nor any of his relatives during their lifetime 
reaped an adequate reward for the great boon he conferred 
on mankind His stocking-frame came gradually mto 
extensive use, and an important industry was theieby 
created No improvement of essential consequence was 
effected on the apparatus till in 1758 Mr Jedediah Stiutt, 
originally a Derbyshire farmer, adapted it to the production 
of ribbed woik Mr Stiufcfc’s invention consisted of an 
addition to the original frame, which could be brought mto 
use or not aecoiding as plain or ribbed work was desired 
The addition consisted of a set of ribbing-needles placed at 
right angles to Lee’s plain needles, and at the intervals 
required for producing ribbed courses On the completion 
of a row of plain loops, the rib needles aie xaised, at their 
lespeetive intervals they lay hold of the last-foimed loop, 
and, bringing that through the loop which was on the lib- 
needle itself before, they give an additional or double loop- 
ing or twisting, which reverses the line of chaining, and 
produces the ribbed appeal ance chai acleristic of this vanety 
of work. For las invention Strutt m conjunction with Ins 
brothei-in-law Woollefct, a hosier, secured a patent, and 
they commenced the manufacture at Derby, vheie their 
<f Derby-ubs” became exceedingly popular. The idea of 
adding parts to the plain frame of Lee, thus originated by 
Stmtt, became the f ex tile source of a gieat number of the 
later adaptations and modifications of the appaiatus 
Strutt’s invention was the starting-pomt of a great and 
most honourable business in the hands of himself and his 
family, and the elevation of his grandson, Lord Belper, to 
the peerage was a direct tribute to the industrial interests 
of the nation. 

Down till almost the middle of this century only a flat 
web could be knitted m the machines in use, and for the 
finishing of stockings, &c , it was necessary to seam up the 
selvages of web shaped on the frame (fashioned woik}, or 
to cut and seam them from even web (cut work). The 
introduction of any device by which seamless garments 
could be fabricated was obviously a great desideratum, and 
it is a singular fact that a machine capable of doing that 
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ia a perfect maimer should have been patented m 1816, 
while it was not seen m actual use m Nottingham, the 
capital of the hosiery trade, till 1845. The inventor of 
the round stocking-fiame was no other than Sir Marc I 
Brunei, who m 1816 patented his machine under the name 
of the Tncoteur In Brunei’s apparatus the needles are 
fixed on the rim of a rotating wheel. The yarn is delivered, 
the loops foiined, the beaids of the needles pressed down, 
and all the other operations performed by means of a series 
of arms and wheels which act on the circumference of the 


ring or circle of needles As the working of such a machine 
is continuous, and as several sets of wheels and arms may 
work simultaneously around a ring of sufficient diameter, 
Brunei’s machine was really capable of doing work with 
very great rapidity. He appears not, however, to have 
regarded his invention as worthy of being pushed into 
notice, and it was not till 1845 that in an improved form 
it was brought forward as an original invention by Mr 
Peter Olaussen, who, however, reaped no profit from his 
undoubted ingenuity and merit. 

Another improvement of very great importance in the 
hosieiy trade was effected through the invention of the 
tumbler needle, patented by Mr M. Townsend m 1858. 
The tumbler needle (fig. 2) consists of a stem some- 
what bulged near the point. The bulged part contains 
a groove m which there is hmged a short pm. The pm is 
so placed that, when turned to the hooked or curved point, 


its own point falls into a spoon-like indent, 
thus forming a smooth metal loop When 
reversed the pm falls into the groove of 
the stem, making a smooth stalk In this 
way, as will be clear from the figure, 
when the yarn is caught in the curved 
point of the needles, the already formed 
loops in being brought forward to pass 
off the needles carry forward the hmged 
pin and close the steel loop, over which 
they pass quite smoothly The newly- 
formed loop then pushes over the tumbler 
pin into its groove, and the hook is once 
more ready to seize the yarn as it passes 
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along The tumbler needle and the revolving frame to- 


gether form the basis of the various domestic machines 


which are now m the market. In machines m which the 


tumbler needle is adopted the needles themselves move m 
grooves, each being carried forward m succession as the 
feed of yarn comes opposite its position. 

The varieties of frame now m use are embraced under 


narrow hand-machines, wide hand-machines, power rotary- 
frames, and power round-frames, the first two being exclu- 
sively used in the houses of the opeiatrves, while the latter 
are factory machines driven by steam. “It will be an 
explanation of some interest,” says the late Mr Felkm, in 
a paper before the British Association (Nottingham meeting, 
1866), “to those who are strangers to the process of 
these trades, to state that the hand-knitter of a stocking, 
if assiduous and clever, will knit 100 loops a minute, and 
that Lee on Ms first machine made 1000 of worsted, and 
on his second 1500 loops of silk per minute The visitor 
may now see on the round frame, patented by Brunei m 
1816, but since modified and improved, without any effort 
but to supply yarn, 250,000 loops of the finest textures 
made, in various colours, per minute, with safety, — an 
advance of 2500-fold upon the hand-knitter.” 

^The principle centre of the hosiery trade of the United 
Kingdom is Nottingham town and county , and m Leicester- 
shire and Derbyshire the industry is also of importance 
It was computed by Mr Felkiii that the English hosiery 
trade gave employment in 1866 to about 150,000 persons, 
o! whom about 100,000 were occupied in the preliminary 


and finishing operations of winding, cutting, mending, 
seaming, &c At that time the industry was largely 
domestic, frames being lined out to operatives, but the 
trade tends steadily towards factories According to a par- 
liamentary return issued 31st July 1879, there weie m the 
United Kingdom 186 hosieiy factories, giving employment 
to 14,992 persons, 6683 males and 8309 females. Of 
these, 175 factories weie in England, 10 m Scotland, and 
1 m Ireland, and centred m Nottingham, Leicester, Lincoln 
Rutland, and Derbyshire theie were 173 of the establish- 
ments employing 13,680 of the operatives. The exports m 
1878, which of course lepresent only a small piopoition of 
the total output, amounted m value to £860,318. In the 
United States the industry is conducted on a manufacturing 
scale m New York State, Massachusetts, New Hanipshne, 
Rhode Island, Vermont, Connecticut, and Maine , besides 
which family machines aie extensively employed in that 
country In Saxony also the trade is an impoitant in- 
dustrial feature, and there its development has been strik- 
ingly rapid Throughout France, Spain, and Italy theie 
aie numeious frames at work, and indeed the trade may be 
regarded as in some degree commensurate with civilized 
industrial communities (j pa ) 

HOSIUS, or Osius, bishop of Coidova, the friend of 
Athanasius, and the favourite of Constantine, was born 
about 256 ad., most probably at Cordova, although fiom 
a passage in Zosimus it has sometimes been conjectuied 
that he was believed by that wnter to be a native of Egypt. 
Elected to the see of Cordova before the end of the 3d 
century, he narrowly escaped maityrdom m the pei sedition 
of Maximian (303-305) , in 305 or 306 he attended the 
council of Uliberis or Elvira, his name appearing second m 
the list of those present; and in 313 we find him already 
at the couit of Constantine, he being expressly mentioned 
by name m a constitution directed by the emperor to 
Caecilianus of Carthage in that year In 323 he was the 
bearer and not impossibly the writer of Constantine’s letter 
to bishop Alexander of Alexandria and Arms Ins deacon, 
designed to promote the cause of peace , and, on the failure 
of the negotiations m Egypt, it was doubtless with the 
active concurrence of Hosius that the council of Nice was 
convened. He certainly took part in its proceedings; 
according to some Roman Catholic writers he presided, 
and did so as representing the bishop of Rome, but both 
these statements are made on totally inadequate grounds 
Equally doubtful is the assertion that he was the principal 
author of the Nicene creed ; but manifestly he powerfully 
influenced the judgment of the emperor in favour of the 
orthodox party. After a period of retirement m his 
diocese, Hosius presided in 347 at the fruitless synod of 
Sardica, which showed itself so hostile to Ariamsm ; and 
afterwards he spoke and wiote in favour of Athanasius in 
such a way as to bring upon himself a sentence of banish- 
ment to Sirmium (355) Fiom his exile he wrote to 
Con stan tius II, his only extant composition, a letter not 
unjustly characterized by Tillemont as displaying gravity, 
dignity, gentleness, wisdom, generosity, and m fact all the 
qualities of a great soul and a great bishop. Subjected to 
continual pressure, the old man, who was approaching, if 
he had not already passed, his hundredth year, was weak 
enough to sign the Arian formula adopted by the second 
synod of Sirmium in 357. Shortly afterwards he was 
permitted to return to his diocese, where he died m 359. 
Apart from some human touches of worldlmess and latfceily 
of weakness, Hosius was a consistent and creditable as well 
as prominent defender of orthodoxy, and as such he is 
recognized even by those who most bitterly resent his 
apostasy. 

See Tillemont, Mmoires , vol yn 300-321 (1700), and Hefele, 
Concihengeschuhte , yoh l. 
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HOSPITAL is derived from the Latin hospitalis (adj ), 
and this again from the noun hospes , a host or guest 
The place m which a guest was received was m Latin 
hospitium (hence the French, hospice ), but in course of 
time the adjective became used as a noun, and the words 
hospitalis , hospitals , and hospitaha were adopted m the 
same sense as hospitium , by dropping the nouns domus, 
cubicidum, or cuhicula In this sense Vitruvius uses 
hospitaha to mean the chambers where guests were 
received The English word hospital (often reduced to 
spital) comes from the old French hospital, now hopital, of 
which Littre says that it was remade from the Latm many 
centimes ago, although originally hospitalis had given rise 
quite regularly to hostel , now hotel The thiee words, hopital , 
hospice , and hotel, although from the same source, are used 
now m very different meanings, the first being usually re- 
stricted to establishments for temporary occupation by the 
sick and hurt, for the purposes of medical and surgical 
treatment, the second ( hospice ) to places for permanent 
occupation by the poor, the infirm, the incurable, or the in- 
sane, and the last ( Jidtel ) to dwellings, either public or 
private, for ordinary occupation To the last, however, 
there is one exception, viz , when the term Mtel-Dieu (that 
is, Mtel de Dieu) is apphed to the chief hospital or infirm- 
ary of a town or city. In English we have no equivalent 
to hospice, so that the word hospital has been, and is still, 
used in the double sense, viz , as a place for medical fcieat- 
ment, and also as a retreat or almshouse for the poor, the 
infirm, &c On the other hand the word mjh may y, which 
ongmally meant a place or room set apart m an establish- 
ment (such as a monastery) for the reception of the sick 
members, and also for those who were through age or infir- 
mity incapacitated from work, is not infrequently employed 
m the same sense as hospital, namely, as a separate estab- 
lishment for the treatment of the sick 

Although m ancient times there may have been places 
for the reception of strangers and travellers, it seems at 
least doubtful if there was anything of the nature of a 
charitable institution for the reception of the sick, such 
as existed after the introduction of Christianity. The 
Befchesda of Scripture (Aramaic, from a house, and 
K? chanty) was probably no more than a collection 
of meie sheds built round the pool to whose waters 
miraculous healing powers were attributed Among the 
Greeks there seems little evidence of the existence of estab- 
lishments for the sick , £ei/w, described by Plato as a 
place of shelter for travellers, is also explained as a vocro- 
KoptLov, or hospital, by Suidas ; but that lexicographer is a 
late writer (10th or lltli century a d.), and the word vow 
Kojuaov itself does not appear to be earlier m use than 
the 4th century ad The word is used by St Jerome in 
the 4th century, and in the Code of Justinian m the 
6th, from which it is possible Suidas may have got his 
definition, although tj€vo§ox<dov is distinctly used by Jus- 
tinian as a shelter foi travellers, as indeed its name implies 
Even for sick and wounded soldiers but little provision 
seems to have been made, although we do not know much of 
the vcdetudmarium, which appears to have existed in a 
Roman camp. That the Eomans had a medical staff has 
been shown by the monuments discovered m Great Britain, 
and the subject has been carefully examined by the late Sir 
James Simpson (Transactions of the Society of Antiquaries 
of Scotland, Edinburgh Monthly Journal of Medicine, &c,). 
Among the eailiest hospitals on record are that said to 
have been founded by Yalens m Ceesarea 370-80 a.d , and 
the one built at Rome by Fabiola, a Roman lady and friend 
of St Jerome, although like most others of that and even 
later times both were probably almshouses as well. 

The origin of our present hospitals must, however, be 
looked fox in the monastic arrangements for the care of the 
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sick and indigent Every monastery had its mfirmay ui , 
managed by an uifiriiianus, in which not only were sick 
and convalescents tieated, but also the aged, the blind, the 
weak, &c , were housed. 1 In course of time separate build- 
ings were erected for the purpose, and special revenues, 
augmented from time to time by benefactions, appropriated 
for then maintenance In numerous instances, however, the 
hospitals were conveited into benefices by the priests, and 
the scandal had to be dealt with by the authority of gen- 
eral councils, which, like that of Vienne, forbade the prac- 
tice About the earliest distinct recoid of the building 
of a hospital m England is m the life of Lanfranc, arch- 
bishop of Canterbury, who m 1080 founded two, one 
for leprosy and one for ordinary diseases The foimer is le 
ferred to m the Vie de St Thomas le Maityi, a work of the 
12th century The establishments for the sick remained m 
the hands of the cleigy until the Reformation, when some of 
the monasteries and church property were appropriated and 
set apart for the use of the sick Of those the most noted 
instances weie St Bartholomew’s in Southfield, St 
Thomas’s in the Borongh, Bethlehem or Bedlam, Bnde- 
well, and Christ’s Hospital, which were long known as the 
“ Five Royal Hospitals ” St Bartholomew’s was a pnory, 
founded by Rahere, a minstrel, in 1102, and the ancient 
hospital chapel is still the parish church of St Bartholo- 
mew the Less It was handed over to the citizens of Lon- 
don as a hospital in 1547 , it escaped the file of 1666, and 
was rebuilt m 1729 St Thomas’s was founded by Rich- 
ard, prior of Bermondsey, m 1213, surrendered m 1538, 
and purchased by the mayor and citizens of London m 
1551, and opened for 260 sick It was incorporated m 
1553, rebuilt m 1693, added to m 1732, removed tempo- 
rarily to Surrey Gardens m 1862, and finally transferred 
to Lambeth, Lts present site, in 1871. Bethlehem (or 
Bedlam) was a priory, founded by Simon Fitzmary, m 
1247. In 1547 it was handed over by Henry VIII for 
the xeception of lunatics. It w T as rebuilt m 1676, and 
wings were added m 1733 The present building was 
constructed m 1810 Bridewell and Christ’s Hospital 
early ceased to be receptacles for the sick (For further 
information regarding charitable institutions see England, 
vol vni. p. 253.) 

But the great movement m hospital building took place 
in the 18th century, aud the following table from Dr 
Steele’s paper, “ On the mortality of Hospitals ” (Howard 
prize essay for 1876), gives a list of the chief institutions 
founded during that period — 


London 

© § 1 

Piovmcial 

Date of 
Foun- 
dation 

Ii ish 

111 

Westminster 

1719 

Yoik 

1710 

Dublin 


Guy’s 

1723 

Sahsbuiy 

1716 

Jems Stieet 

1720 

St Geoige's 

1733 

Cambridge 

1719 

Steerens s 

1733 

London 

1740 

Bristol 

1735 

Meicei’s 

1734 

Middlesex 

1745 

Edmbui gh 

1736 

Meath 

1756 



Windsoi 

1736 

House of Industi) 

1774 



Abei deen 

1739 


Sjieaal Hospitals 


Noi thampton 

1743 





Exeter 

1745 

Special (Dublin) 


TheBtitishLying-l 
in f 

1749 

Woicestei 

1745 


New castle 

1751 

The Botunda ) 
L> mg-m j 

1745 

City of London! 
Lying-in / 

1750 

Manchester 

1753 

Chester 

1755 

The Lock 

1754 

Queen Charlotte's! 
Lying-m j" 

1752 

Leeds 

1767 

The Westmoie-! 
land Lock j 

1755 

Stafford 

1769 

Small-pox 

1746 

Oxford 

1770 


Lock, female 

1745 

Leicester 

1771 



„ male 

1747 

Norwich 

Dumfries 

1771 

1775 

Coik | 

1720 

1722 



Hereford 

1776 

Limerick 

1759 



Birmingham 

1778 

Belfast 

1797 



Montrose 

1780 





Nottingham 

1782 





Canterbury *. 

1793 





Glasgow 

1794 





Dundee 

1795 





Stafford 

1797 




3 Liber ordinis Sancti Victor is Pansiensis, MS. cap 40 See 
Ducange’s Glossary, sv “Infirmana.’’ 
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During the present century the 'increase of hospitals 
has continued, seven geneial and many special having been 
founded m London alone Dr Steele gives statistics of 27 
metropolitan hospitals, having an aggregate of neaily 
6000 beds, and receiving about 46,000 in-patients annually 
This does not take into account the infirmaries attached to 
the woikhonses or the metropolitan asylums hospitals. 
In addition to this probably from ten to twelve times the 
number of out-patients are treated m the course of the 
year. 

Hospitals are usually divided into General and Special 

In General Hospitals cases of all kinds are admitted in 
some, whilst m others certain classes are excluded Thus 
cases of contagious zymotic disease are not admitted now 
m many instances, especially m London since the estab- 
lishment of the metropolitan asylums, fever and small- 
pox hospitals. Lying-m cases, venereal cases, &c,, are also 
frequently excluded 

Special Hospitals are of various kinds, such as lying-in 
hospitals, ophthalmic, lock (for venereal diseases), cancer, 
consumption, &c,, besides fever and small-pox hospitals 
At the end of the last and beginning of this century fever 
hospitals were generally called " houses of recovery,” with a 
view of not alarming the people too much who had to 
resort to them Special hospitals are also set apart for the 
treatment of diseases of children. 

Besides the various civil hospitals there are also naval 
and military hospitals for the cure of sailors and soldiers. 

Although hospitals have been intended as a blessing and 
benefit to the pot>r, they have too often proved the reverse, 
on account of the ignorance, on the part of their adminis- 
trators, of the true principles of health. So much was this 
the case formerly that it has been not infrequently debated 
whether hospitals are or are not gigantic evils; and even 
where it is admitted that they are of value in cases of actual 
disease, it is still doubtful if they are really of benefit m 
cases of confinement It may be of use to consider briefly 
the statistics of mortality at different times and m different 
places. It is very difficult to compare former death-rates 
with present or recent if we consider cases in hulk, because 
previous to the present century it was but little the custom 
to classify cases , so that a preponderance of surgical cases 
might exist at one period and of medical at another, with 
a corresponding variation of the death-rate. Of course m 
some exceptional instances we can point to remarkable dif- 
ferences due to known causes of unhealthiness. Thus in 
the Hfifcel Dieu of Baris, in the last century, a terrible mor- 
tality occurred, amounting to 1 in 4|, or 220 per 1000 
(Tenon) , — and in the British hospitals at Scutari the mor- 
tality reached between 400 and 500 per 1000. In both 
of those cases there was inordinate crowding, such as is 
hardly likely to be met with again But in dealing with 
ordinary hospitals there are so many modifying causes that 
the comparison, without careful analysis, may be mislead- 
ing. Thus Dr Steele has shown that m the last century 
(1730-1800) the death-rate of St Thomas's was 86 per 
1000, whilst that of Guy's was 119 ; but this, as he points 
out, may have arisen from the latter being looked upon as 
an asylum for incurables In 1875 the death-rates of the 
general hospitals m London ranged from 72 per 1000 m 
the Royal Free to 127 m King's College ; in the Edinburgh 
Royal Infirmary it was 92, and in the Glasgow 118. But 
it is when we examine the mortality of special cases that 
the most instructive lessons are to be learned ; and the 
best for this purpose are surgical cases and lying-in cases, 
From these we gather that the mortality is pretty generally 
m the ratio of the size of the hospital and the consequent 
aggregation of patients, the crowding together of patients 
in the wards, the deficiency of ventilation, defective sewer- 
age arrangements, and the want of constant attention to 
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the details of cleanliness. Thus Sir James Simpson showed 
m his paper on “ Hospitalism ” the following statistics of 
mortality from amputations — 

Deaths per 1000 


St Bartholomew’s . , 366 

London Hospital Whitechapel . 473 

Guy’s . 382 

St Geoige’s . . 388 

Line London hospitals , 411 

Loyal Infiimaiy, Edinburgh, 433 

„ SJ Glasgow 391 

Eleven laige and Metropolitan hospitals . 410 


On the other hand, amputations m countiy practice give 
a death-rate of only 108 per 1000 

Comparing the results with the size of the hospital, that 
is, the aggregation of cases, we find — 

Deaths pci 1000 

Laige Parisian hospitals, with rnoie than 600 


beds (Husson) , , . 020 

English hospitals, 301 to 600 beds 410 

,, „ 201 to 300 „ 300 

,, ,, 101 to 200 „ 230 

„ ,, 26 to 100 „ 180 

Cottage hospitals undei 25 beds ,, 140 

Isolated rooms in countiy practice 108 


The question of lying-m cases is even more remarkable. 
Dr Lefort, having collected the statistics of 888,302 de- 
livered in hospitals, and of 934,781 delivered at home, 
shows that m hospitals 35 per 1000 die, and at home 4| 
Dr Steele gives the statistics of the four great lying-m 
hospitals of London, compared with the “extern-maternity” 
charities of Guy's, St Bartholomew's, and St Thomas's — 
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Sfc Thomas’s 

Deaths per ' 
1000 

28 2 

15 7 

14 8 

13 5 

4 1 

31 

3 5 


Baron Meydell, chief of the sanitary department of St 
Petersburg, has shown that in the largest lymg-in hospital 
there, m which 2000 women aie confined m a year, the 
death-rate is from 80 to 40 per 1000, m the second, m which 
about 1000 women per annum are received, only 25 die ; 
m tbe thud, where 400 are received, only 20 die per 1000, 
in the small detached asylums of 2 or 3 beds, of which 
there are 11m different parts of the city, giving accom- 
modation to 1600 women per annum, or about 155 each, 
only 9 per 1000 die, whilst amongst those confined m 
their own homes, including the poorest and most wretched, 
only 5 per 1000 die (Rapport dn Congres International 
d'Hygihie et de Sa-uvetage, Brussels, 1876, vol. i. p. 226). 
These numbers correspond with the observations above. 

^ It can also be shown that outbreaks of disease are coin- 
cident with individual overcrowding, whether the hospital 
be large or small. Thus the terrible mortality of the Hdtel- 
Dieu of Paris in the last century was due as much to actual 
overcrowding as to the enonnous aggregation of patients. 
The extraordinary spectacle was to be seen there of two or 
three small-pox patients, or several surgical cases, or some- 
times even four parturient women, lying in one bed. A 
large proportion of the beds were purposely made for four 
patients, and six were frequently crowded in In the Salle 
St Charles and St Antoine there were 139 large beds (in- 
tended for four patients each, but often holding six), and 
38 smallbeds for one patient each. Those beds were gene- 
rally full, giving under ordinary -conditions 558 patients, 
and an times of pressure 836, To this might be added tho 
Salle St Roch, opening directly from and really forming 
part of the great ward ; this contained *35 large beds and 
3 small, — normal number of patients 143, with a possible 
increase to *213. This gives a grand total of '701 patients 
as a normal amount, with a possible increase to 1049. 
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There was thus collected in one enormous ward a larger 
number of patients than any hospital m England contained 
altogether, if we except the Royal Naval Hospital at Has- 
lar In addition, however, to the above inordinate num- 
ber, there were in the three stones placed above this great 
ward 1926 patients, which number might be increased to 
2596, — without reckoning the serving staff of the institu- 
tion , — or (including the wards on the Pont Double) a total 
m one block of building equal to 3118, which might be 
increased to 4320, The law forbade the hospital authon- 
ties to refuse admission to anyone, and m 1773 there were 
5000 patients in the hospital, which occupied a space of 
little more than 3 English acres, — giving a total gross area 
of only 30 square feet per head The gross atea per bed 
of the modem Hotel-Dieu is just ten times this amount, 
being 311 square feet, according to M Toilet , but even this 
is much too small, 100 square metres {1076 square feet) 
being the minimum proposed by Toilet, who estimates the 
general aveiage per inhabitant of Pans at 430 square feet, 
whereas that of London is nearly double We cannot 
point to any such overcrowding m England as that of 
the old Hotel-Dieu, but m many cases theie has been 
enough to produce veiy grave results. The ill effects are 
seen m outbreaks of erysipelas, hospital gangrene, and sur- 
gical fever among surgical cases, and m puerperal fever in 
lying-in cases, — whilst m all communicable diseases the 
danger of spreading is greatly intensified. It was observed 
m 1877 m the Geneial Lying-m Hospital, the year before 
it was closed for alterations, that when only two or three 
■women were m a ward, puerperal disease rarely showed it- 
self, but that when, in consequence of piessure of applica- 
tions, five or six weie put m, disease generally broke out 
Similar results have been observed elsewhere 

Another great cause of mortality has been inefficient ven- 
tilation If we can scatter our sick population and give 
them individually plenty of space in their wards, we shall 
have done much, — but, if we do not also change the air 
sufficiently often we may still have evil results with all our 
care. Eormerly no arrangements were made for ventilation 
m hospitals, schools, barracks, chinches, or indeed m any 
buildings whatsoever An immense deal remains to be de- 
sired m this direction still, but in recent hospitals, at least, 
more or less efficient means have been introduced, whilst 
efforts have been made to improve the conditions of the 
old. The want of fresh air aggravates all diseases, increases 
the power of infection, retards the convalescence, and 
hastens the death of patients * moreover, it lowers the tone 
of the healthy, and is the most potent of all agents m the 
propagation of phthisis or destructive lung disease The 
labours of the Royal Commission of 1857, appointed to 
inquire into the health of the aimy, brought out m full 
relief the disastrous effects of want of proper ventilation in 
the sleeping rooms of our soldiers. It was there shown 
that the death-rate of Her Majesty’s Foot Guards was more 
than 20 per 1000 per annum, *67 per cent, greater than the 
death-rate at the -same ages m Manchester, our most 
unhealthy town, double the general death-rate of England, 
and nearly three times that of the most healthy country 
districts As regards phthisis alone the death-rate was 
10 8 per 1000 from 1830-1836, and 11*9 from 1837 to 
1846, or an average of 11‘4 per 1000 for the period, an 
amount more than the total mortality of the civil male 
population of England and Wales at the same ages. In 
the army ’generally the proportion was 7 86. Since the 
evil was recognized steps have been taken to remedy the 
conditions, particularly in the direction of giving more 
space in barrack-rooms, and securing a ceitam standard of 
air renewal. The results are seen m the present death-rate 
from phthisis, which is reduced to 2 5 per 1000, about one- 
third of the old, and not much above that of the best dis- 
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tricts in England It is still, however, too high, as a large 
number of men are invalided for disease who go to swell 
the returns of sickness and mortality m civil life That 
this is mainly owing to defective air renewal is evident from 
the fact that m civil life starvation, crowding, and poverty 
are insufficient to produce the same evil results we have 
seen m our army, — because, m all likelihood, the very 
wretchedness of the dwellings of the poor has brought 
about an amount of involuntary air renewal, which has 
been their safeguard. 

Defective arrangements for the removal of excreta have 
constituted another cause of mortality Watei closets 
opening directly out of wards, and sinks waste-pipes, bath- 
pipes, &e , in direct communication with the sewers, have 
been the means of introducing sewer poison into hospitals, 
producing surgical and puerpeial diseases, enteric fever, 
and diphtheria, and aggravating every other form of 
malady. 

A want of constant attention to the details of cleanliness 
has been a fertile source of hospital disease Di B. W. 
Richardson has traced out in a very instructive way the re- 
markable immunity of the Jews fiom epidemic and other 
diseases, and has shown that their religious attention to 
the details of the periodic cleansing enjoined by the Mosaic 
law appears to be the mam cause of tins notable circum- 
stance An instructive instance of the importance of this 
point is recorded by Mr W Cadge, suigeon of the Nor- 
wich Infirmary, which institution had long suffered from 
surgical diseases, such as erysipelas, pyaemia, and the like. 
These, it was supposed, were mainly due to the age and 
structural defects of the building, so that it was determined 
to pull it down and reconstruct it throughout In the 
meantime a change of administration took place, and a new 
matron was introduced, who effected an entire alteration m 
the arrangements, and in particular insisted on an absolute 
and unremitting attention to every detail of cleanliness, 
both of building, clothing, bedding, and person. The result 
was an immediate cessation of the dreaded complications 
which had so vexed the hospital, and from that time tlieie 
has been no return of them. 

Faulty diet had also, doubtless, its influence on mor- 
tality, although its effects would be less easy to trace One 
singular feature in the last century was the enormous 
allowance of beer given to patients in hospital, — from two 
to three pints being common, and the allowance sometimes 
reaching half a gallon per diem. The absence of fresh 
vegetables from the diet, not only of hospitals but also of 
the populace at large, probably introduced a scorbutic taint 
which may have had some part m aggravating or modify- 
ing disease 

Some influence must also be allowed to the indiscrimin- 
ate mixture of cases The evil of tins, especially in the 
more or less crowded state of the older hospitals, was re- 
cognized even in the last century, and was referred to by 
Tenon among others. Although the danger is materially 
lessened when ample space per bed is allowed, it is still 
-[inadvisable, not to say unfair, to place contagious cases 
with other patients. The aigument has been advanced 
that by distributing infectious cases there is less danger of 
concentration of poison than when they are congregated 
together by themselves With proper hygienic precautions, 
however, this concentration may be minimized, whilst the 
isolation of such cases gives the greatest immunity to others 

This question of concentration has been pushed still 
further, so as to bear against the existence of all hospitals 
whatsoever, and so far as lying-m hospitals are concerned 
we have seen that the objections aie well founded. But 
when we consider the subject m its various aspects it must 
be admitted that it would be difficult to do without hos- 
I pitals in some form or another. It would hardly be pos 
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sible to afford people the same advantages of treatment, 
attendance, nursing, and comforts at their own homes, al- 
though m some cases the system of home treatment might 
he advantageously substituted, as has been done for so many 
years with so much success m Edinburgh and other towns 
of Scotland on the dispensary system Another most im- 
portant aspect of the question is the necessity for hospitals 
as places of instruction for those eateimg the profession of 
medicine Although it would be wrong to subordinate in 
any serious way the claims of patients of any class to the 
requirements of teaching, it must yet be admitted that the 
only sound way of learning medicine and surgery is by 
clinical or bedside instruction, and we may therefore 
reasonably demand that those who owe their tieatmenb and 
care to public charity should be willing so far to contribute 
to the general welfare, Now it is clear that m dealing 
with large classes of students it would hardly be possible 
to convey proper cluneal instruction except m a hospital 
For this purpose the provincial hospitals ought to be more 
largely utilized, in addition to the metropolitan , atpiesent 
the resources of the former are to a great extent wasted for 
teaching purposes 

Assuming then the necessity for hospitals, there still le- 
mains the question of the kind of hospital that should be 
constructed or approved of It is certainly open to doubt 
whether we should continue to build monumental hospitals, 
and not lather construct slighter buildings, which may be 
destroyed and rebuilt from time to time, thus both scatter- 
ing parents over a wider area and lessening the risk from 
long accumulation of infective material. This latter has 
been named the cottage or hut system of construction. 
The difficulties attending it are chiefly connected with 
original expense of site and with the current expenses of 
nursing and administration. On the other hand, it may be 
urged with some reason that with correct hygienic manage- 
ment there is no reason why a large hospital should not be 
kept m a healthy condition 

We may now consider the principles of hospital construc- 
tion. 

1 Locality and Site — Hospitals aie lequned for the use of the 
community m a ceitam locality, and to be of use they must be 
within reach of the centie of population Formeily the greatei 
difficulty of locomotion made it necessaiy that they should be 
actually m the midst of towns and cities, and to some extent tins 
continues to pievail It is at least doubtful if this be the best 
plan Fresh and pore air being a prime necessity, as well as a 
consul® able amount of space of actual area m proportion to popu- 
lation, it would certainly appear to be better to place hospitals as 
much m the outskirts as is consistent with considerations of use- 
fulness and convenience, In short, the best site would be open 
fields, but, if that be impracticable, a large space — a “sanitary 
zone, 5 ’ as it is called by Toilet— should he kept permanently fiee 
between them and surioundmg buildings, certainly never less than 
double the height of the highest building The difference between 
the expense of purchase of land in a town and m the envuons is 
geneially considerable, — and this is theiefore an additional reason 
for choosing a suburban locality Even with existing hospitals 
it would be in most cases pecuniarily advantageous to dispose of 
the piesent building and site and letain only a receiving house m 
the town St Thomas's m London, the Hdtel-Dieu m Pans, and 
the Loyal Infirmary in Manchester aie all good examples wlieie 
this might have been carried out In none, however, has this 
been done, the fiisttwo having been rebuilt, at enormous outlay, 
in the cities as before, although not exactly in the same locality, 
while the last is still letamed with a few structural alterations In 
Edinburgh, on the other hand, an open space of a much more 
favour able character has been obtained, which, although within the 
limits of the city, is almost rural m charactei 

As regards the actual site itself, where circumstances admit of 
choice, a dry gravelly or sandy soil should be selected, m a posi- 
tion wbeie the ground water is low and but little subject to fluc- 
tuations of level, and wheie the means of drainage are capable of 
being effectually earned out There should also he a cheerful 
sunny aspect, and some protection from the coldest winds 

2 Form of Building — A form of building must be selected 
which answers the following conditions (a) the freest possible 
circulation of air lound each ward, with no cul-de-sac or enclosed 
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spaces wlieie air can stagnate, (5) fiee play of sunlight upon each 
ward during at least some poition of the day, (c) the possibility of 
isolating any ward, oi group of wards, effectually, m case of infec- 
tious disease bieakmg out, (d) the possibility of ventilating eveiy 
ward independently of any other part oi the establishment Those 
conditions can only be fulfilled by one system, viz , a congenes of 
houses or pavilions, more oi less connected with each other by 
coveied ways, so as to facilitate convenient and economical 
administration The older plans of huge blocks of building, 
ananged m squares or rectangles, enclosing spaces without fiee 
circulation of air, are obviously objectionable Even when ai i anged 
in single lines or mosses they are not desnable, as the vaids eitliei 
communicate with each other oi with common passages or corndois, 
lender mg separation impossible On this point it may be lemaiked 
that some of the buildings of the last centuiy were moie wisely 
constructed than many of those m the fiist half of the piesent, and 
that the older buildings have been fzom time to time spoilt by 
ignorant additions made m later times The question next anses 
— Is it better to have pavilions of two oi moie stones high, oi to 
have single-stoned huts or cottages, scattered moie widely* 
Where land is expensive the formei plan is of couise more econo- 
mical, but wheie land is easily got the lattei ought to be adopted 
The pavilions may he anangea m various ways* they may be 
joined at one end by a coiridoi, oi may be divided by a central 
eomdor at uglit angles to them, &c In fact, the plan is veiy 
elastic, and adapts itself to almost any circumstances A ceitam 
distance, not less than twice the height of tlio pavilions, ought to 
be pieserved between them By this means fiee circulation of an 
and plenty of light are secured, whilst separation or isolation may 
he at once accomplished if required 

3 Foundations , Building Mata mis, <tc • — It is of the fiist con- 
sequence that a hospital should be diy, tlierefoie the foundation 
and walls ought to be constructed so as to pi event the inroads of 
damp An impervious foundation has the fuither advantage of 
preventing emanations from the soil using up m consequence ol the 
suction foice produced by the Inghei temper atm e of the internal 
atmosphere of the building itself There should be fiee ventilation 
m the basement, and the laismg of the whole on arches is a good 
plan, now generally earned out m hot climates. If the pavilions 
are two oi moie stones high it is advisable to use fue-pi oof material 
as much as possible, but single-stoned huts may be of wood In 
any case effectual means of excluding damp must be employed 
The mtenors of wards ought to be rendeied as non-absoibent as 
possible, by being covered with impervious coatings, such as glazed 
tiles (parian, though much used, is apt to crack), silicate paint, 
soluble glass, or the like* The ceilings ought to be tiealed m the 
same way as the walls, oi, perhaps better still, they might be made 
like the deck of a ship, without any lath and plaster, so as to have 
nothing bnt the floor itself between room and loom Foi the floois 
themselves various materials have been suggested in Fiance there 
is a piefeienee for flags (dalles), but m England wood is moie 
liked, and indeed haid well-fitting wood, such as teak, oak, oi 
pitch-pme, leaves nothing to be desired The surface should be 
waxed and polished or varnished Even deal floors can be ren- 
dered non-absoibent by waxing, by impregnating them with solid 
paraffin as recommended by Di Langstaff, ox by painting with 
soluble glass as suggested by Dr Luthei of Philadelphia 

4 Shape and An angement of Wards — It is now generally agi ecd 
that wards should have windows on at least two opposite sides, and 
three mam shapes have been pioposed, viz , (a) long wards with 
windows down each side, and (generally) one at the further end, (b) 
waids nearly square, with windows on tluee sides, and (c) circular 
wards, with windows all round The fiist ( a ) is the form usually 
adopted in pavilions; ( b ) is lecommended by Dr Folsom {Plans for 
the Johns Hopkins Hospital) , and (c) lias been suggested by Mr 
John Maishall, FES {Hat Assoc for Promotion of Social Science, 
1878) Of these (&) seems the least to he commended, and (c) has 
not yet been tried m practice, we may therefore confine our atten- 
tion to the long or oblong wards The length is to be determined 
chiefly by the numbei of patients to be accommodated, but the 
breadth admits of less vanation Each bed should be a little dis- 
tance, say fiom 8 inches to 1 foot fiom the wall, and each bed may 
be reckoned as 6J feet long, this gives feet on each side 
Between the ends of the beds about 10 feet space is necessaiy, 
so that 25 oi 26 feet of total breadth may be taken as a favour- 
able width. The waids of the Herbert Hospital aie 26 feet, but 
some exceed this, as, for instance, St Thomas’s, London, and the 
Hew Loyal Infirmary, Edinburgh, 28 ; Hew HGtel-Dien, 29 , and 
Lanboisi&re, 30 There seems no necessity for exceeding 26, but 
if the bieadth be greater there ought to be more window-space,— 
the great difficulty being to get a wide space thoroughly ventilated 
Theie ought to be only two rows of beds, one down each wall, with 
if possible a window to each bed, and never less than one to eveiv 
two beds. 

5 Ventilation , Warming, and Lighting — Foi ventilation two 
things aie requited, —-sufficient space and sufficiently frequent 
change or renewal of air As regards space, this must be considered 
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with reference 1)0111 to total space and to lateral oi floor space Un- 
less a minimum of floor space be laid down, we shall always be m 
dangei of ovei crowding, foi cubic space may be supplied vertically 
w ltli little oi no advantage to the occupiei If we allow a minimum 
distance of 4 feet between the beds and 10 feet between the ends of 
tlie beds, tins gives 100 squaie feet of space pei bed , less than tins 
is undesiiable In severe suigieal cases, fevei cases, and the like, 
a much laigei space is lequned , and m the Edinburgh New In- 
flrmaiy 150 squaie feet is allowed Cubic space must be regulated 
by the means of ventilation , we can larely change the an oftener 
than thite times an houi, and therefoie the space ought to be at 
least one-thud of the liouily supply This ought not to be lehs 
than 4000 cubic feet per bed, even m oidmaiy cases of sickness, — 
and the thud of that is 1333 cubic feet of space With 100 squaie 
feet of llooi space award of 13 J feet high would supply this amount, 
and thcie is hut little to be gained by raising the ceiling lnghei, — 
ndeed, 12 feet is practically enough The experiments of Dis 
Cowles and Wood ot Boston (see Repot t of State Board of Health of 
Massachusetts for 1879) show that above 12 feet there is little or no 
movement m the air except towards the outlet ventilator, the space 
above is therefore of little value as ventilation space Additional 
height adds also to the cost of construction, mci eases tlie expense 
of warming, makes cleaning more difficult, and to some extent 
hampers ventilation Whatever be the height of ivai ds, the win- 
dows must reach to tlie ceiling, or theie must he ventilators m the 
ceiling oi at the top of the side walls If this he not ananged foi 
a mass of foul air is apt to stagnate near tlie ceiling, and sooner oi 
later to he driven down upon the inmates The reasons for a laige 
and constant l enewal of air are of course the immediate removal 
and dilution of the organic mattei given off by the inmates , and, 
as this is gieatei in quantity and moie offensive and dangerous m 
sickness Ilian m health, the change of air in tlie foimer case must 
he gi eater than in the latter. Hence m serious cases an amount of 
air piactically unlimited is desirable, — the aim of tiue ventilation 
being to appioach as near as possible to the condition of pure ex- 
ternal an Without going too much into details, a few geneial 
rules may be laid down — (1) Fiesh an ought if possible to be 
brought in at the lowest part of the waid, warmed if necessaiy, (2) 
foul an ought to be taken out at the highest pait of the waid , (3) 
fresh air should reach each patient without passing over the bed of 
any other , (4) the vitiated an should be removed from each patient 
without passing over the bed of any othei , (5) 4000 cubic feet of 
fresh air per head pei hour should be the minimum m ordinary 
cases of sickness, to be mci eased without limit in severer cases , 
(6) the air should move m no part of a waid at a gieater rate than 
1J feet pei second, except at the point of entiy, where it should not 
exceed 5 feet per second, and at the outlet, where the rate may he 
somewhat higher , about 64 squaie inches of inlet and outlet sec- 
tional area ought to be supplied per head as a minimum , (7) 
eveiy opportunity ought to be taken of freely flushing the wards 
with an, by means of open windows, when this can he done with 
safety 

Warming is a question of gieat importance m most climates, 
especially m such a climate as ouis, wdieie eveiy system of ventila- 
tion must involve eithei tlie w aiming of some portion of the in- 
coming an, oi the contimng its delivery without too great lower- 
ing of tempeiatuie , at the same time it cannot be too strongly in- 
sisted upon that the tendency is too much m the direction of 
allowing waimtlr to supersede freshness of an There are very few 
cases of disease (if any) that are not more injured by foul air than 
by low temperature , and m the zymotic diseases, such as typhus, 
entenc fever, small-pox, &e , satisfactory lesults have been obtained 
even in wmtei weather by almost open-air treatment At the same 
time a reasonable waimth is desirable on all grounds if it can be 
obtained without sacrificing purity of atmosphere Foi all practical 
purposes 60° to 63° F is quite sufficient, and surgical and lymg-in 
cases do well m lower temperatuies Yanous plans of warming 
have been recommended, but probably a combination is the best 
It is unadvisable to do away altogether with radiant heat, although 
it is not always possible to supply sufficient warmth with open fire- 
places alone A portion of the air may be warmed by being passed 
over a heating apparatus before it enters the ward, by having an 
an chamber round the fire-place or stove, oi hy the use of hot-water 
pipes in the waid itself In each case, however, the an must he 
supplied independently to each waid, so that no general system of 
ventilation is applicable 

The lighting of wards at night \\ ill be most conveniently done hy 
means of gas, m the foim of a jet over each bed, with a special ven- 
tilator to eany off combustion products, as in the Edinburgh Hew 
Infirmary 

6 Furniture of Wards — This should be simple, clean, andnon- 
absoibent , the bedsteads of non, mattresses hair, laid on sprang 
bottoms without sacking Ho curtains should be permitted 

7 Water — The water-supply ought to be on the constant system, 
and plentiful , 50 gallons per head per diem may be taken as a fair 
minimum estimate 

8 Closets, Baths, &c —The closets ought to be of the simplest 
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construction, the pans of eai then ware all m one piece, the flushing 
arrangements moved by opening the door, — the supply of watei 
ample Each waid should have its own closets, lavatories, &c , 
built m small annexes, with a cross ventilated vestibule separating 
tliem fiom the ward All the pipes should be disconnected fiom 
the drams, the closets by intercepting traps, the sink and waste 
pipes hy being made to pour their contents over trapped gratings 
The soil pipes should be ventilated, and placed outside the walls, 
protected as may be necessary from host Each waid should ha\e 
a movable bath which can be wheeled to the patient’s bedside 

9 Each ward should have attached to it a loom for the nurse 
fiom which she can look into the w’aid, a small kitchen for any 
special cooking that may he lequned, a loom for the physician or 
surgeon, and generally a loom with one oi two sepaiate beds Ho 
cooking should he done m the wards, nor ought ■washing, aning, or 
drying of linen to he allowed there 

10 Nursing — The arrangements for musing the sick have 
greatly improved m recent times, although controversy still goes 
on as to the best method of cai lying it out In ananging for tbe 
nursing m a hospital both efficiency and economy have to he con- 
sideied Miss Hightingale recommends large waids of 32 beds each, 
as at the Herbert Hospital, on the ground that one head-nurse is 
sufficient for such a numbei by day and one muse by night In 
the Edinburgh Hew Infiimaiy the wards are not so large, the 
medical being arranged for 21, and the surgical for 14 patients 
On cum stances must to a large exteut determine the arrangement, 
but it seems desirable on the whole that the w 7 oik of a nurse should 
be confined to a single ward at a tune if possible The duties of 
.nurses ought also to be distinctly confined to attendance on the 
sick, and no menial work, such as scrubbing floors and the like, 
should be demanded of them , a proper staff of servants ought to 
be employed for such purposes It is also desirable that a separate 
pavilion lor lodging the nurses should he set apait, and that fair 
and leasonable time for rest and recreation should he allowed 
borne discussion lias taken place as to the advisability of placing 
the nursing of a hospital in the hands of a sisteihood oi separate 
corporation It will, however, be admitted that the best plan is 
for the nursing staff of each hospital to be special and under one 
head within the establishment itself, even although it may be con- 
nected with some mam institution outside The nursing must of 
course be earned on m accordance with the directions andtieatrnent 
of the physicians and surgeons 

11 The kitchen, laundry, dispensaiy, and other offices must he 
m a separate pavilion oi pavilions, away fiom the wards, hut with- 
in convenient access 

12 A sepaiate pavilion for isolation of infectious cases is desir- 
able This may be a wooden hut, or m some cases even a tent ; 
either is probably preferable to a permanent block of building 

13 A Disinfecting Chamber ought to be provided, where heat can 
be applied to clothes and bedding, for the destruction both of ver- 
min and of the germs of disease It is advisable to expose all 
bedding and clothing to its influence after each occasion of wear 
Although this may entail additional expense from deterioration of 
fabi ic, it is woi tli the outlay to secure immunity fi om disease This 
plan is ngidly followed at the Koyal South Hants Infirmary at 
Southampton 

14 It is of great importance that the wards should he periodically 
emptied, and kept unoccupied for not less than one month m each 
year, and longer if possible During such penod thorough cleans- 
ing and flushing with air could he earned out, so as to prevent any 
continuous deposit of organic matter 

Up to quite lately hospital accommodation was confined 
to the larger towns, but the desirability of having it more 
accessible m smaller towns and villages has made itself 
more and more felt. Accordingly m many places cottage, 
hospitals have been established with advantage. One great 
advantage of the pavilion system is that the principles of 
its construction and arrangements are equally applicable 
to large and small establishments, so that we may either 
look upon a large hospital as an extension of a cottage 
hospital, or upon a small one as a section of a pavilion one. 
The importance of increased accommodation for the recep- 
tion of infectious cases is now very generally acknowledged, 
as shown not only by the establishment of the Metropolitan 
Asylums Hospitals, but also of others in various parts of 
the country In some instances they have apparently been 
the means of arresting the spread of disease and protecting 
the locality from epidemics. 

Paying Hospitals, Pay-Wards^ Provident Dispensaries , — 
The general object for which hospitals have been established 
may be stated to be the gratuitous medical and surgical 
treatment of the indigent sick Many abuses have, how- 
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ever, ciept m, and large numbeis of persons yearly receive 
medical treatment gratuitously wlio aie quite able to pay 
for it The numbers have been stated at one m four m 
London and one m two in Liverpool of the entire popu- 
lation To obviate this evil the establishment of paying 
institutions has been much recommended There is a laige 
class above the very poor who are but ill able to afford the 
most skilled attendance and musing at their own homes, 
which m most cases do not supply the accommodation 
necessary for sickness. It is not desirable, nor is it always 
their own wish, that those persons should be objects of 
charity, and the establishment of hospitals and dispensaries 
at which they could conti ibute something towards the ex- 
pense of their treatment and attendance would meet the 
difficulty to some extent Numerous arrangements of the 
kind are to be found on the continent of Europe, in 
Ameiica, and m the British colonies. Attempts have 
recently been made to introduce the system into England, 
and it is highly desirable that it should be accomplished, 
if it can be done with fairness to all concerned 

Admmisti ation — In the civil hospitals of Britain this 
is usually earned on by a body of governors, who are either 
speeially appointed or aie benefactois of the institution ^ 
From them an executive committee is chosen, or the execu- 
tive power may be vested m a single official, often the 
treasui er A secretary or superintendent is usually charged 
with the financial and general management of the affairs of 
the hospital, whilst an apothecary superintends the phar- 
maceutic department. The treatment of the sick is of 
course entirely m the hands of the physicians and surgeons, 
whose appointments are for the most part honorary, in the 
sense of being unpaid, and under whom resident medical 
officers act. The medical staff ought always to be repre- 
sented on the governing body as a means of preventing un- 
necessary friction The appointment seems desirable in 
every hospital of a sanitary officer, whose duty it should 
be to watch and supervise the carrying out of every detail 
of ventilation, warming, cleanliness, disinfection, &e 

On the Continent hospitals are moLe directly under 
state conti ol, and their ariangement is therefore consider- 
ably modified. 

Naval and Military Hospitals — These are provided m 
all civilized countries for the caie of the sailors and soldiers 
of the state The two great English hospitals of Green- 
wich and Chelsea were founded as asylums for disabled 
and superannuated sailors and soldiers, but the foimer is 
now given up for that purpose, although a part is appiopri- 
afced as a hospital for sick merchant seamen of ail nations. 
The chief naval hospitals ate those of Haslar, Plymouth, 
and Chatham. Haslar is the largest hospital in the 
country, having been originally intended for 2000 sick, 
and even now, with increased allowance of space per bed, 
accommodating 1500 patients. There are also hospitals 
in most of the principal naval stations abroad, such as 
Malta, Jamaica, Halifax, Hong-Kong, &e. The principal 
military hospitals are the Boyal Victoria Hospital at 
Netley (the invaliding hospital of the army and the locality 
of the army medical school), the Herbert Hospital at 
Woolwich, the Cambridge Hospital at Aldershott, and 
numerous others at the principal stations, The cubic 
space allotted by regulation is 1200 cubic feet at home 
and 1500 to 2000 cubic fe&t in the tropics per bed. 
Formerly every regiment of cavalry and infantry and each 
battery or troop of artillery had its own hospital, but this 
plan is now given up, and station hospitals with a fixed 
staff are being arranged at the chief centres of military dis- 
tricts. In both the army and the navy the regulations 
place the administration and command of hospitals in the 
hands of the respective medical departments, in the army 
■this is as yet only partially carried out, but it has been 
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accomplished in the navy with the advantage of both 
efficiency and economy. In time of war general hospitals 
aie established at the base of operations, whilst field 
hospitals move with the troops as the campaign progresses 
In France there have long been hospitals established for 
the navy, such as those at Eochefoit, Toulon, Brest, &c, 
as well as schools of instruction for medical officers. The 
chief military hospital is the Val de Gifioe at Paris, 
formerly a convent ; it is there that the medical school foi 
the army is located. Large hospitals are also established 
m all the great stations. Great attention to militaiy hos- 
pitals is also paid m Germany, Austria, and other countries 
of Eurojie. In most of them the administration is m the 
hands ot the medical department, except m Fiance, where 
the mtendance still holds the reins, much to the disadvan- 
tage of efficiency and good woilung 

In the United States of America the aimy is small and 
chiefly employed on frontier duties, so that the hospitals 
are all what are called post hospitals, and as a rule are 
wooden huts or tempo raiy structures, built to last ten 
years, and to hold 12 to 21 beds. There are, however, two 
permanent hospitals, one for cadets at West Point, and the 
other, the Barnes Hospital, at the Soldier’s Homo near 
Washington All the arrangements are under the army 
medical department The navy and the mercantile marine 
were long amalgamated m America, so far as hospital 
anangements went The Maune Hospital Service was 
formed m 1798, and the navy was not separated from it 
until 1811, although it was not for some years after that 
special naval hospitals were built In connexion with the 
marine hospital service, hospitals have been established at 
a great number of ports, both sea, river, and lake Up to 
1870 each of these hospitals had its own organization, but 
since that time a regular service has been established undei 
a supervising surgeon-general. A tax of 40 cents a month 
is levied for the service upon all seamen or members what- 
soever of a ship’s company. One of the finest hospitals 
is the Mercantile Marine Hospital at Chicago, a pavilion 
building of seveial stories, and of considerable architectural 
pretensions. But in America, as m Europe, the tendency 
has latterly been to abandon such monumental hospitals, 
and to construct single-stoned pavilions on the hut or 
“ barrack ” principle, — the word barrack being employed 
in this sense as equivalent to the French haraqiic^ a wooden 
hut Accordingly the new marine hospital at San Fianciaco 
has been thus constructed, three one-stoiied pavilions of 
Californian redwood ladiatmg from the outside of a cuived 
corridor, from the ends and inner centre of which project 
the administrative blocks The cost is about £120 ($600) 
per bed, whereas the average cost of the older ones was 
fully seven times that amount, with the drawback that m 
course of time they became extremely unhealthy, and 
showed all the evils of hospitalism 
A bnef notice may be added here of the history of hospital con- 
struction in lecent times, particularly with reference to tlio pavilion 
system It is to France that we must look for the commencement 
of that system, although it has been carried out with even gi cater 
success m othei countries Its origin may bo traced to the discus- 
sions which arose from time to time as to the advisability of recon- 
structing the HdtebDieu at Pai is So long ago as the 17th contury, 
Besgodets, architect to Louis X1Y. , pi esented a plan foi leconstmet- 
ltig the hospital m “ rayons ” But it was after the fire that took 
place in 1772 that the question was taken up with real interest 
In 1773 it was proposed to transfer the hospital to the plain 
of Grenelle, and in 1774 M Petit proposed a ladiatmg building of 
four stones at the base of the hill of Belleville (probably at no great 
distance from the existing hospital of M4nilmontant). M le Boi 
presented a plan for a hospital at Ghaillot, consisting of long single- 
story pavihonS, arranged alternately, with the roof open at inter- 
vals,— each patient to be screened off by partitions. Finally, the 
committee of the Acad&me das Sciences repoited favourably in 1788 
on a proposal of M. Poyet’s to construct a hospital on the lie dea 
Cygnes (between Grenelle and Passy), consisting of isolated 
pavilions radiating from a central rotunda, the hospital to hold 5000 
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patients, — each pavilion to be 115 feet long, by 24 broad and 14 to 
15 high, to contain 34 to 36 patients, and to have windows to the 
ceiling These proportions, would give 77 to 80 sqriaie feet of floor 
space, 6J to 6J feet of wall space, and 1080 to 1200 cubic feet of 
total space, an immense advance upon then existing anangements 
The Revolution put a stop to those projects, and half a centuiy 
elapsed befoie a pavilion building, as now undeistood, was actually 
constructed Cunously enough, l evolution again stepped in to 
auest the movement, foi the hist building of the land, the Hopital 
Lonis-Philippe, was begun m the last yearn of that monarch’s ieign } 
and suspended, in consequence of the revolution of February 1848 
Some yeais latex, m 1854, it was completed and lenamed Lanboisiere, 
horn the name of the benefacti ess whose munificence helped to biing 
it to a successful conclusion The building is oblong, enclosing a 
space m the centre, the fiont (south end) containing the adminis- 
tration, and the opposite (north) end the chapel, kitchens, &c 
Fiorn the two sides the pavilion wards jut out The building is on 
the whole not a good one, the distance between the pavilions is 
only half what is requited, and the w ai ds aie frequently ovei eiow ded 
Unfortunately most of the defects, with some additional ones, have 
been lepioduced m the new Hotel- Dieu The new hospital at 
Menilmontant, m the noith-east of Pans, is also a pavilion one, 
differing somewhat m detail, hut of gieat size, each pavilion having 
numeious stones The militaiy hospital at Vincennes is a good, 
specimen of modern constmction A small experimental pavilion, 
built on the suggestions of Dr Tainiei m the gaiden of the Matei- 
mte m Pans, ments notice It consists of two stones, each con- 
taining foui waids foi one paitunent woman each The kitchen, 
office, &c , are m the centre, but the only access to each waid is by 
the veiandah dnect fiom the open an The walls, floois, and ceil- 
ings are non-ahsoibent, and theie is a space of 53 cubic meties, or 
neaily 2000 cubic feet foi each inmate The chief objection is that 
theie are no means of ventilation except by the door or window , — 
otherwise the plan is excellent This plan of making each waid 
open duectly fiom the open air was proposed by the late Sir James 
Simpson, as a means of improving the samtaiy state ot existing old 
hospitals The plans of M Toilet ought not to be passed unnoticed 
In addition to the oidmaiy principles of pavilion constmction, he* 
insists upon the ogival or Gothic foim of architectuie, which he 
thinks was adopted m the Middle Ages as much fox samtaiy 
as for axchitectuial reasons 

In England the question of hospital improvement slept until the 
disasters at Scutan, in 1854-55, roused the attention of the Govern- 
ment and the public to the necessities of the case, and the report of 
the Army Sanitary Commission and of the Barrack and Hospital 
Committee, and Miss High tmg ale’s Notes on Hospitals, led the way 
m advocating hospital reform Unfortunately just befoie this 
movement the plans of Netley Hospital weie made, and the build- 
ing begun on the corridor system Efforts were made to arrest its 
pi ogress, hut unhappily without effect, and the country which has 
led the van m sanitary science has as its chief militaiy hospital a 
building far fiom satisfactory The first pavilion hospital m 
England was the Blackburn Infhmaiy, built lather moie than 
twenty yeais ago The pavilions aie there at right angles to a 
centie comdor, and are alternate , a similar arrangement is followed 
out at the Children’s Hospital at Pendlebuiy, near Manchester 
St Thomas’s at Westminster Budge consists of a low of parallel 
pavilions united by a comdor at one end A plan practically 
identical was proposed foi a new hospital at Valetta (Malta), but 
thi3 building, though frequently lefeired to m books, has nevei 
been constructed The Herbert Hospital at Woolwich consists of 
paiallel pavilions jutting out from the sides of a centre conidoi at 
light angles , although it is now nearly twenty yeais old, it is still 
one of the best examples of a pavilion hospital The latest 
pavilion hospital is the Hew Royal Infirmary at Edinburgh, to 
which i eference has already been made Every care seems to have 
been bestowed on its construction and arrangement, the space 
allowed per head is ample and the site excellent 

In Germany the Euednch&ham Hospital at Berlin is one of the 
best specimens of a pavilion building The pavilions are 160 feet 
apait, six tw T o-stoned and four one-stoned, with isolation wards and 
the necessary administrative buildings The hut hospital erected 
duung the late war at Tempelhof near the same city was a good 
example of how the pavilion system may he indefinitely extended, 
the huts being placed m echelon m wide zigzag lines 

In America great attention has been paid to the question of 
hospitals, especially since its importance was so roughly thrust 
upon the country’s notice in the gi eat civil war of 1861-64 Dunng 
that time numeious plans were tried, and among others the old plan 
of Petit, Poyet, kc , namely, radiating pavilions fiom a eireulai or 
oval centre, which contained the offices and administration This 
plan was found not to he a good one, as it interfered with both 
lighting and ventilation The earliest Ameiican hospital of any 
size was the Pennsylvanian Hospital of Philadelphia, which was 
begun in. 1755, under the auspices of Dr Thomas Bond and 
Benjamin Franklin, and finished m 1805 It was also m Phila- 
delphia that the first pavilion hospital of a permanent character was 
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elected, the comer stone being laid m 1860 ; in it the pavilions are 
paiallel, two stones besides basement and attics The space allowed 
is ample, but the waids are too wnde, nearly 31 feet In Hew 
Yoik there is a laige amount of hospital accommodation — about 
6000 beds, or about 1 m 1500 of the population. The Hew York 
Hospital new pavilions give 112 square leet of floor space and 1800 
cubic feet of total space The Roosevelt Hospital has somewhat the 
same dimensions, but with a much greater space for surgical 
patients One peculiarity of arrangement in that building is that 
the closets are not at the end of the waids as usual, but m the 
centre, gi ouped round a central shaft which extends through all the 
stories, cellar and basement In tins the water and steam pipes 
are placed, as also the foul linen shafts , the closets aie cleaned by 
a steam jet This plan does not seem veiy commendable The 
Massachusetts Geneial Hospital at Boston is the oldest m Amenca, 
except the Pennsylvania Hospital Since 1872 foui new pavilions 
have been built on peculiar plans two aie square, one containing 
one laige waid for 20 patients, and the othei divided into small 
looms of 2 beds each, giving each about 97 feet ot floor space and 
1500 to 1850 feet of total space , the other two aie oblong, divided 
into iow r s of single rooms, with a dividing corridor, something like 
an arrangement of prison cells The floor space is about the same, 
with less height The Johns Hopkins Hospital at Baltimore will 
be memoiable for the caie bestowed upon the consideration of its, 
plans The one finally adopted is on the pavilion principle, 
scatteicd over a wnde space of ground 
Bibliography — ULckmuui, History of Intentions (foi ancient history of hos- 
ptdls), Rapport des Comrmsstonau es charges par I'Academie de I examen du 
projet dun nouvel Hotel Dieu, Pans, 1786, Tenon, Memoire sur les Hopitaux , 
Pans, 1788 and 1816, Ibeiti, Observations generates sur les Hopitaux , 178b, 
Howard, An Account of Prisons and Lazzarettos in Europe , 1789 and 1791, 
Blizaid, Suggestions for the Improvement of Hospitals 179G, Pringle, Diseases of 
Amues , 1761, Biacklesby Medical and (Economical Observations, 1758-63, 
Blane, Meduo-Chir ur qical Transactions, vol iv , Jackson, Management of Hos- 
pitals, 1803 , BallingalL, Obsei rations on the Site and Construction of Hospitals, 
Edin , 1851, Roberton, Papers on Defects of Construction and Ventilation of 
Hospitals, Manchester 1&56 63 Parke*, Rmkioi Hospital tn the Dardanelles, 
London, 1857, Oppcrt, Die Emnchtung ion Kranlcnhuusetn, Beilin, 1859, and 
Hospitals , Infirmaries , and Dispensaries, London, 1867, Aitken, “On Site and 
Constmction of Hospitals,” Brit and For Med Chir Review, 18G0 , Report of 
the Roy il Commission on the Health of the Arm} , 1857, Repot t of the Baiiack 
and Hospital Committee, 1861, Report of the Bdirack and Hospital Committee 
on Mediteiranean Stations, IS 63, Husson Etude sur les Hdpitaux, 18G2 , licldt 
Elude critique sur la reconstruction de l Hotel Dieu, 1863 and Des Hopitaux , 
1SGG, Nightingale, Note s on Hospitals , Galton, The Herbert Hospital, Woolwich, 
1865, and Construction of Hospitals Leeds, 1SG9, Repor t of Committee on Cubic 
Space m Metr Workhouse Infix manes 1867, Wanng, Cottage Hospitals, London, 
1867 , Paikes, Manual of Practical Hygiene, 6th edition, 1878, bwete, Handy 
Bool of Cottage Hospitals, 1669, Nightingale, Notes on Lying In Institutions , 
1871, Simpson, Hospitalism, 1872, Beekman Centenary Address, New York 
Hospital, 1871, Enchsen, Hospitalism 1874, Buchanan, English Hospitals in 
their Sanitary Aspect, 1875, Plans for the Johns Hopkins Hospital, Baltimore, 
1875 , F de Chaumont, “ On Ventilation and Cubic Space," Lancet, 1866, and 
Edin Med Journ, 18G7, “The Theory of Ventilation,” Ptoc Roy Sac, 1875-76, 
tiuee Reports on St Mmy s Hospital, Paddington, 1875, Reports on the Herbert 
and Hilsea Hospitals, Army Med Reports, *1864, and Report on the Noiwich 
Infirmary, 1878, Mofift, Manual du Chau f age et de ta Ventilation , Pans, 1869, 
Wylie, Hospital their History, Origin , and Construction , New Yoik, 1877, 
Buidetfe, Tfie Cottage Hospital, Lond, 1877, and Paying Hospitals and Pay T Yards 
throughout the World, 1879 , Paikes and F de Chatimont, Reports on Hygiene m 
the Amny Medical Repor ts , I'd , At my Medical Regulations; Id , Naval Medical 
Regulations , and Annual Aledical Reports, passim, Longmote, On Gunshot 
Injuries (foi military hospitals), 1877, Reports of the State Boaid of Health, 
Massachusetts, Eadcliffe, Repor t on the Manchester Hojal Infimaiy, and Report 
an the Noiwich Inflrmaiy, Galton, Repor t on the Norwich Inhimai} , Roth and 
Lex, Ilandbuch der Miht Gesundheitspftege , 1872-77, Langstaff, Hospital 
Hygiene , Lond 1872, Steele, Hospital Mar tahty, 1877, Tail, Hospital Mot tahty , 
1377, Toilet, But les logements collectifs , Pans, 1878, “Account of Edinburgh 
Ro}al Infirmary,” Scotsman, October 29 1S79 Reports on the New York Hospital 
(1877), Opening of Rhode Island Hospital (1&6S), New Pavilion Wards of Prtsby- 
tenan Hospital, New York (1875), Pennsylvania Hospital (1879), Roosevelt 
Hospital (1879), St Luke’s Hospital, New Yoik (1S60), Massachusetts Geneial 
Hospital, Woodworth, Repot ts of USA Maiine Hospital Service, Hospitals, 
and Hospital Construction, and Report on the Hygiene of the U S Army, 
Washington, 1875, F H Biown, “Hospital Construction” in Buck's Hygiene 
and Public Health (1879) (F deC) 

HOSPITIUM, T3ie power the Greeks possessed of 
travelling safely among other Greek states depended on 
the feeling which made hospitality a matter of religion, and 
looked on strangers as under the protection, of Zeus Xenios 
A stranger was received and protected during his stay 
Violation of the duties of hospitality was likely to provoke 
the wrath of the gods ; but it does not appear that any- 
thing beyond this religious sanction existed to guard the 
rights of a traveller There is, however, no ground for the 
common statement that a stranger was ipso facto considered 
as an enemy. In truth he was a guest. The roads were 
all sacred , he who passed over them was the guest of the 
land , he found along their courses statues of the tutelary 
deity of the road, generally Hermes , and the offerings of 
food, Ac., m front of these he was at liberty to appropriate. 
Hence the word Ipfiaiov was used in the sense of a lucky 
find. (See Curtins, “ Guech Wegebau,” Berlin Abhandl , 
1854 ) When the guest parted from liis host he was 
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often piesented with gifts (£ma), and sometimes a die 
(dcrrpdyciAos) was bioken between them Each then took 
a pait, a family connexion was established, and the broken 
die served as a symbol of recognition , thus the members 
of each family found 111 the other hosts and protectors 
m case of need As the foreigner was not recognized 
by the law of the state m which he tiavelled, he could 
appear in a couit of justice only through his host. 
Similar customs seem to have existed among the Italian 
races In Rome there was a tie recognized by the law 
between, host and guest, almost as strong as that which 
connected patron and client Jupiter Hospitalis watched 
over the jus hospitn As m Greece the connexion often 
became hereditary, and a tessera hospitalis was broken 
between the parties 

Besides this private connexion there was a custom 
according to which a state appointed among the citizens 
of another state one man called to protect 

any of their citizens tiavellmg m his country Some- 
times an individual came forward voluntarily to perform 
these duties on behalf of another state (iOeXoTTpogevos). 
Many cases occur where such an office was hereditary , 
thus the family of Callias at Athens weie proxenoi of the 
Spartans We find the office mentioned m a Corcyroean 
inscription dating probably from the 7fch century b a, 
and it continued to grow more important and frequent 
throughout Greek history There is no proof that any 
direct emolument was ever attached to the office, while the 
expense and trouble entailed by it must often have been 
very gieat Probably the honours which it brought with 
it were sufficient recompense. These consisted partly m 
the general respect and esteem paid to a proxenos, and 
partly in many more substantial honours conferred by 
special decree of the state whose representative he was, 
such as iiTLyafiia, yrjs ey/cr^cus, ariXaa, d<nAia, TrpoeSpfk, 
and sometimes full citizenship, Public hospitium seems 
also to have existed among the Italian races , but the 
circumstances of their history prevented it from becoming 
so important as in Greece 

HOTCH-POT (or Hotch-potch, Hodge-podge), in law, 
is the name given to a rule of equity whereby a person, 
interested along with others in a common fund, and having 
ah eady received something in the same interest, is required 
to surrender what has been so acquired into the common 
fund, on pam of being excluded from the distribution 
The following is an old example given m Goke on Littleton 
— “ If a man seized of 30 acres of land in fee hath issue 
only two daughters, and he gives with one of them 10 acres 
in marriage to the man that marries her, and dies seized of 
the other 20 , now she that is thus married, to gam her share 
of the lest of the land, must put her part given in marriage 
into hotch-pot, ie, she must refuse to take the profits 
thereof, and cause her land to he so mingled with the other 
that an equal division of the whole may be made between 
her and her sister, as if none had been given to her , and 
thus for her 10 acres she shall have 15, or otherwise the 
sister will have the 20 ” In the common law this seems 
to have been the only instance in which the rule was applied, 
and the reason assigned for it is that, inasmuch as daughters 
succeeding to lands take together as coparceners and not 
by primogeniture, the policy of the law is that the land in 
such cases should be equally divided. The law of hotch- 
pot applies only to lands descending m fee-simple. The 
same principle is noticed by Blackstone as applying in the 
customs of York and London to personal property, It is 
also expressly enacted in the Statute of Distributions (§ 5) 
that no child of the intestate, except his heir-at-law, who 
shall have any estate m land by the settlement of the 
intestate, or who shall be advanced by the intestate in his 
life^ time by pecuniary portion equal to the distributive 
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shares of the other children, shall participate with them 
in the surplus , but if the estate so given to such child by 
way of advancement be not equivalent to their shares, then 
such pai t of the surplus as will make it equal shall be allotted 
to him. It has been decided that tins provision applies 
only to advancements by fathers , on the giound that the 
rule was founded on the custom of London, which never 
affected a widow’s personal estate. The hen-at-law is not 
required to bring any land which he lias by descent 01 other 
wise from the deceased into hotch-pot, but advancements 
made to him out of die personal property must be brought 
m The same principle is to be found m the tollatio 
bonorum of the Homan law emancipated childien, m 
order to share the inheritance of their father with the 
children unemancipated, were required to bring their pro- 
perty into the common fund It is also found m tlio law 
of Scotland. “ It seemeth,” says Littleton, “ that tins 
word hotch-pot is m English a pudding , foi m a pudding 
is not commonly put one thing alone, but one thing with 
other things together ” 

HOTHO, Heiheich Gustav, was born at Beilin in 
1802, and died in his native city on Christmas day 1873 
He made a name for himself m Get many as an historian 
rather than as a entic of ait Yet he lemamed second to 
his contemporary Waagen in experience, grasp of subject 
matter, and subtlety of eye Nor had he the good fortune 
which accompanied Waagen through life to find patrons 
and fnends in all countries of Europe No one could have 
foreseen that Hotho would one day he an authority on ait 
During boyhood he was affected for two years with blind- 
ness consequent on an attack of measles But recovering 
his sight he studied so haul as to take his degree at Beilin 
m 1826. A year of travel spent m visiting Paris, London, 
and the Low Countries determined his vocation He 
came home delighted with the tieasuros which lie had 
seen, worked laboriously for a higher examination, and 
passed as “ docent ” m aesthetics and art histoiy In 1829 
he was made piofessor at the university of Berlin, Jn 
1833 Waagen accepted lum as assistant 111 the museum 
of the Prussian capital, and in 1858, after the death of 
Schorn, he was promoted to the directorship of the punt- 
room This was Hotho’s last step m life. When Waagen 
died lie had hopes of succeeding him, but these hopes wore 
disappointed, not because in this walk Hotho was unfitted 
for the duties he was ambitious of performing, but probably 
because his experience was not considered sufficiently exten- 
sive. During a long and busy life, m which his time was 
divided between literature and official duties, Hotho’s 
ambition had always been to master the history of the 
schools of Germany and the Netherlands. Accordingly 
what he published was generally confined to those countries. 
In 1812-43 he gave to the world his account of German 
and Flemish painting. From 1853 to 1858 he revised 
and published anew a part of this work, which ho called 
“the school of Hubert van Eyck, with his German pre- 
cursors and contemporaries ” His attempt later on to 
write a history of Christian painting overtasked his strength, 
and was far from finished when the last sickness fell on 
him Hotho’s name will he honourably remembered as 
that of an amiable and industrious man, earnest from the 
first m his effort to throw light on an obscure and recon- 
dite subject His training unfortunately confined him to 
one section of the field m which art history is comprised, 
and his comparative ignorance of Italian painting was the 
cause why he did not climb the last step to which Waagen 
had been able to ascend 

HOTMAN,orHoTTOMAK, FEAErgois (1524-1590), oneof 
the most learned of Eiench civilians, and a brilliant publicist, 
was born at Pans in 1524, of a family which had come, in 
the days of his grandfather, from Silesia. His father a 
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counsellor of the parliament of Pans, natmally hoped to see 
his eldest son his successor and gave him a legal education 
at Orleans After three years’ study he was made a doctoi 
of laws, and immediately began to practise at the Pans bar 
But the quibbles of pleading soon disgusted him, and to his 
father’s annoyance he turned to the calmer study of juris- 
prudence, At the age of twenty-two he was named public 
lecturei with Baudoum at Pans, and at once gamed high 
repute The foititude of Anne Dubouig under toiture 
roused his latent enthusiasm for the Reformed opinions , he 
at once gave up his career, and went m 1547 to Lyons, the 
outpost of Genevan theology, and thence to Geneva and Lau- 
sanne At Lausanne he became professor of belles letties 
and history, and mained a French refugee from Orleans, 
in 1550 we find him m high repute as a teacher at Stias- 
burg, where he lectured for several years to large ciowds of 
students In 1560, m the beginning of the civil troubles, 
he attached himself to Antony of Navarre, and was trusted 
with delicate missions from the Huguenot chiefs to German 
princes , he even at one time carried credentials from 
Catherine de 5 Medici, and his speech at the Frankfoit diet, 
which is extant, is “a model of eloquence and political 
shrewdness ” After a while we find him professoi at 
Valence, expounding the civil law with such success as to 
restore the failing credit of that university Thiee years 
later he succeeded Cujas at Bontges , but the civil wai diove 
him to Orleans for refuge, whence he was sent down to 
BIois to negotiate the peace of 1568 He returned to 
Bourges only to encounter another outbreak of wai and 
another flight, this time to Sancerie, wheie m the tedium 
of the obstinate siege be composed his Consolatio , a stak- 
ing work drawn fiom the Bible and St Augustine The 
peace of 1570 restoied him once more, but the St Bar- 
tholomew drove him away again ; and with wife and family 
he fled to Geneva, tuinmg his back foi ever on his countiy 
As he went he shot at Charles IX a Parthian shaft m 
his celebrated Franco-Gallic r, a treatise much censured by 
Catholics and Huguenots alike It breathed the tiue 
spirit of research and of Huguenot independence and even 
republicanism , for it boldly appealed, m the very citadel 
of hereditary succession, from rights of blood to popular 
election, and declared that the French monarchy rested 
on that foundation, the use soon made of the book by 
the Jesuits in their pamphlet war against Henry IV 
added to its unpopularity At Geneva Hotman was ap- 
pointed professor of Roman law, and taught m peace for 
six years; m 1579, however, the threatening approach of 
the duke of Savoy frightened him away to Basel Thence 
the plague sent him to Montbfliard m 1582, where he lost 
his faithful WLfe After making trial of Geneva once 
more, he again m 1589 fled to Basel, where he died m 
1590, and was buried m the cathedral 
Hotmail was a man of unfeigned piety, nor were his fhm and lofty 
ideas on religion evei shaken, the purity of his home-life, his devotion 
to wife and family, his courageous endurance of poveity and trouble, 
made him one of the finei characters of his age His veiv 
timidity and lestlessness weie but the results of a parent’s anxiety 
foi the safety of his children , the infinite horrors of unbridled wai 
filled him with fears for them It was his quick intelligence and 
passionate tempeiament that made him a wandeier, and even laid 
him open to the suspicion of cowardice As an author, if not 
original, he certainly was not ScaligeTs (l vulgaie mgemum ” His 
criticism is sound and acute, his learning beyond question scholarly 
and legal, his Latuuty admirable, even eloquent , he is one of the 
best wnteis of Ins age , and it is not to be urged severely against lnm 
that he cheated himself with that snare of clever and needy men, 
alchemy, and sought to achieve the transmutation of metals 
His chief works weie — the Anii-Tiibomen (15 67), a ti eatise to show that Fiench 
law could not he based on Justinian, the Fianco-Gatha (1573), with the pam- 
phlets m its defence, his Conti ovei sia pati ui et nepotis (1585) , his Brutum Ful- 
men (1585), against the hull of Pope Sixtus, the Consolatio (published m 1593), A 
Treatise on the Fuchai ist (1566), A Life of Coligny (1575), with many othei works 
on law, histoiy, politics, or classical scholarship These are mostly foi gotten, 
hut m their day they placed, Fi ancis Hotman m the hist i ank among tho leai ned 
and accomplished authors of Fiance A collection of Ins letters was published at 
Amsterdam in 1700 


-HOT 

HOT SPRINGS, a post village 111 Hot Spungs county, 
Arkansas, United. States, is situated on a tnbutaiy of the 
Washita river, 55 miles S W of Little Rook, It is much 
restated to by strangers on account of its hot springs 
which aie about sixty m numbei, and together have a 
daily flow of about 500,000 gallons They vary m 
temperature from 93° to 150° Fahr, and then beneficial 
effects depend chiefly upon external application The 
principal diseases m which they are efficacious are affections 
of the skm, malarial fever, and lheuniatism The numbei 
of pei sons who make use of them is about 20,000 
annually The town is well supplied with hotels and 
chinches The population, which m 1S70 was 1276, 
was 51 79 in 1880 

HOTTENTOTS was the generic name given by Euro- 
peans to the native tubes inhabiting the southern extremity 
of Africa Some eaily wnteis termed them Hodmadods 
or Hodmandods, and others Hot-nots and Ottentots — all 
corruptions of the same word The common denomination 
adopted by themselves was Khoi-Khom (men of men), or 
Qum Qme, Kwekhena, t’Kuhkeub, the forms varying accord 
mg to the several dialects 

These abongmes, totally distinct as they were m their pri- 
mitive state from all other Afiican races, have been gene 
rally regarded as the most ancient inhabitants of the land, 
A little moie than two centuries ago they were a numeious 
people, whose nomadic tubes or clans and families were 
spread over the territory now distinguished as the Cape 
Colony , and tradition, as well as the evidence afforded by 
names of places andsuivivmg peculiarities of manneis and 
language, points to their having m prehistoric times 
extended much further to the noi tli-westward and eastward, 
where they have been supplanted by the Kaffre or Negro 
tubes The fieedom, security, and protection enjoyed by the 
Iofctentots since the Cape of Good Hope became a poition 
f the British empne have m no small degree anested the 
^ocess of extermination of the race which was rapidly pro- 
ceeding at the close of last century. When Sir John 
Barrow described their condition m 1798, he estimated 
their numbers at about 15,000 souls In 1806 the 
official return gave a population of 9784 males and 10,612 
females. In 1824 they had increased to 31,000 At 
the census of 1865 they numbered 81,589 , and the 
census of 1875 gave the Hottentot population within the 
Cape Colony at 98,561 In the leturns for the last-men- 
tioned periods, however, the designation e£ Hottentot ” has 
no doubt embraced many persons of mixed race It is 
only at the mission stations or m tbeir vicinity that any 
genuine descendants of the eaily tubes are now to be met 
with Beyond the colonial borders, however, they are 
numerically strong Dr Theoplnlus Hahn gives the follow- 
ing as an approximate statement of their numbers (amount- 
ing m all to nearly 17,000) m Great Namaqualand 
and Damai aland — Pure Hamaqucis — Geikous, or Red 
Nation, 2500, Topnaais, 750, Kharo-oas, 300, Khogeis, 
100, Ogeis, or Great Deaths, 800; Khau-goas, or Young 
Red Nation, 1000, Habobes, or Yelschoendrageis, 1800, 
Ilaragei-Kbois, 800, Gammus, or Bondlezwaarts, 2000, 
Gunungu, or Lowlanders, 200 Namaqua Hottentots or 
Oerlaams — Eicha-ais, or Afnkaaners, 800 , Kowisis, 2500, 
Amas, 2000 , Khauas, 700 , Gei-Kbauas, or Gobabis 
people, 600. 

The pure Namaquas claim to be rhe aboriginal tribes, 
while the f Oerla&m 55 are the newcomers, or those who 
migrated across the Orange rivei from the southern part 
of Cape colony The latter tribes and many of the former 
may be said to be m a semi-cmlized state, and have in a 
great measure adopted the customs, habits, language, and 
pursuits of the colonists Some are in good circumstances, 
rich m waggons, horses, cattle, and sheep , while others 
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retain all the improvident, idle, nomadic habits of the 
abongines 

The primitive charactei of the Hottentot or KIioi-Eliom 
has been greatly changed by their forced migrations, and 
their gtadual adoption of the habits of civilized life The 
best information as to their original manners and customs 
is therefore to bo obtained from the descriptions given of 
them by the older waters* The obseivations of Kolben, 
who was a leszdent at the Cape in the eaily paib of last 
centuiy, are by fai the most complete., and, although 
doubts have been thrown upon some of lus statements, yet 
travellers and missionaries who have resided among the 
tribes m Great ISTamaqualand confiim and endoise the 
greater part of them 

All authorities agree in representing the natural disposi- 
tion of the Hottentots as mild, placable, and ingenuous 
Mutual affection was the greatest of their virtues. They 
held in contempt the man who could eat, drink, or smoke 
alone. They were hospitable to sfciangers ; indeed, their 
munificence often left them scarcely anything for them- 
selves. Another characteristic was indolence, While not 
deficient m talents or capacity, they seemed to lack the 
eneigy to call them into action They did not, however, 
disdain to look after their cattle Hunting they pursued 
for pleasuie as well as sustenance, and when once aroused 
they were nimble’ and active, as well as bold and ardent 
In personal appeaiance they were of a medium height, 
the females rather smaller than the men. Their bodies 
were slender but well proportioned, with small hands and 
feet Their skin was of a leatheiy brown colour , their face 
oval, with prominent projecting cheekbones ; eyes daik 
chestnut or black and wide apart , nose broad and thick 
and fiat at the mot * chin pointed, and mouth large, with 
thick turned-up lips Their woolly hair grew m short 
thick curly tufts on their head, and the beard very scanty. 
The women, especially as they advanced m years, had flabby 
breasts hanging down low; abnormal developments of fat 
were somewhat common among them ; and cases occurred 
of extraoidmary elongation of the labia minora and of the 
prceputium chtoridis 1 

The diess of the men was very simple. A cloak or 
kaross, varying according to the fashion of the tribe, was 
usually thrown across the shoulders and a smaller one 
across the loins Those of the chiefs or captains were 
usually of tiger or wild-cat skins, those of the commonalty 
of sheep skins. They wore the cloaks all the year round, 
turning the hairy side inward in winter and outward m 
summer ; they slept m them at night, and when they died 
they were interred in them. They had suspended around 
their necks little bags or pouches, containing their knives, 
their pipes and tobacco or daccha {Cannabis, or hemp), and 
an amulet of burnt wood. On their arms were rings of 
ivory When they drove their heids to pasture they wore 
sandals on their feet, and some of them carried a jackal's 
tail fastened on a stick to wipe their face with when heated 
and drive away the flies. The women also wore karosses, 
a lesser under a greater, fashioned much like those of 
the men, but with the addition of a little apron, to which 
were appended their ornaments. In a leather bag sus- 
pended round their neck they carried daily, whether at 
home or abroad, some victuals, together with their daccha, 
tobacco, and pipe. They also wore an ornamented 
skin cap on their heads, armlets of iron or copper on their 
arms, strings of beads round their wrists, and round their 
legs thongs of ox-hide sometimes covering half the leg or 
more. 

They loved to besmear their bodies and their dress with 

! 1 Sec paper by Messrs Flower ami Murie in Journ Comp Anat 
'Wd Physiology) 1867 , and Fntscli, Lie JSmgedomen Sud-A fnkas. 
♦Breslau, 1878, 


greasy substances The wealthy Hottentots were very 
lavish m the matter of buttei and fat, the use of which 
was the giand distinction between nch and poor They 
also perfumed themselves with the powdered leaves of a 
shrub called by them bucchu {Diosma crenata) An oint- 
ment formed of soot and giease and the powdei of bucchu 
was held m veiy high estimation 

The sites of their villages or kraals wcio usually on green 
meadow grounds. They nevei entirely exhausted the glass 
or herbage, but kept moving at intervals fiom one spot to 
anotkei The huts or tents, which they could stake, cany, 
or pitch wheie they chose, were ranged m cucles, the area 
of which varied with the pastoral wealth of the community 
The small cattle weie placed mside the circle, and the 
N larger cattle outside In the centre of the huts a hole 
served foi a fire-place, aiouncl which the mombeis of the 
family were fond of squatting upon their haunches while 
they passed the tobacco pipe from one to another. On each 
side of the health small excavations an inch or two deep 
were made m the ground, and thereon mats weie spiead 
upon which the men, women, and cluldien idled up m then 
karosses lay down and slept Their household effects con- 
sisted only of some earthen vessels for cookeiy, tortoise 
shells for spoons and dishes, and calabashes, bamboos, and 
skms foi holding milk and buttei The weapons foi hunt- 
ing or warfare — the assegai, the bow and poisoned anows, 
the shield, and the kerne (a stick with a largo knob at one 
end) — -were also part of the furniture. Women wore held 
in high repute the most sacred oath a Khoi-Khoi could 
take was to swear by his sister or mother, yet the females 
ate apart from the men, and did all the work of the kraal 
Their usual food consisted of milk, the flesh of the buffalo, 
hippopotamus, antelope, or other game, and edible roots 
and bulbs or wild fruits Cows' milk was commonly 
drunk by both sexes, but ewes' nnlk only by tlio women, 
and when cows' milk was scarce the women were obliged 
to keep to ewes' milk or water Meats were oaten eithoi 
roasted or boiled, but for the most part half raw, without 
salt, spices, or bread Some meats they carefully abstained 
from, such as swine’s flesh. Haros and rabbits weie 
forbidden to the men, but not to the women, while the 
pure blood of beasts and the flesh of the mole weie for- 
bidden to the women, but not to the men. 

Their social pleasures consisted m feasting, smoking, 
dancing, and singing Eveiy signal event of life, and every 
change of abode and condition was celebrated with a feast. 
On the formation of a new kraal an arbour was constructed 
in the centre, and the women and children adorned and 
perfumed xt with flowers and branches of tieos and odorifer- 
ous herbs The fattened ox was killed and cooked, and the 
men partook of it m the aibour, while the women sitting 
apart regaled themselves with broth. Upon such occasions 
they indulged in no other intoxication than what arose 
from their smoking tobacco or daccha. 

Circumcision, which is common to the Kaffre tubes, was 
unknown to them, but when a youth entered upon manhood 
a particular ceremony was performed. One of the elders 
or officiating priests, using a knife of sharp quartz, made 
incisions on the young man’s body, and afterwards be- 
sprinkled the same with urme. When a man for the 
first time distinguished himself by killing an elephant, 
hippopotamus, or rhinoceros, similar maidts were made 
on his body, and were regarded as insignia of honoui. 
There was no purchase of wives, bub m every case of 
marriage the consent of the parents had to be first obtained. 
If his proposals were accepted, the suitor accompanied by 
all his kindred drove two or three fab oxen to the house 
from which he was to take his destined bride. There her 
assembled t relations received them with kindly greetings 
and caresses ; the oxen were then immediately slain, and 



H 0 T T E 

every one participated in the bridal feast The nuptial 
ceremony was concluded by the pnest bespi inkling the 
happy pair Among the colonial Hottentots these ancient 
usages have long been set aside , but they are still con- 
tinued among some of the surviving tubes north of the 
Oiange river. Polygamy was practised, but not to any 
great extent. Divorce was much more common Family 
names were perpetuated xn a peculiar mannei — the sons 
took the family name of the mother, while the daughters 
took that of the father Thus if the father’s and mother’s 
names were respectively Hagub and Daimus, the sons 
would be called, according to their age, Daimub geib (big 
one), Daimub 1 naga mab (of lower standing), and Daimub 
1 Kham (younger) ; and the daughters, Hagu-geis (eldest), 
Hagu i nagamas (second), and Hagu f Khams (younger). 
The children were very lespectful to their parents, by 
whom they were kindly and affectionately treated Yet 
the superannuated or aged father or mother was sometimes 
exposed and left to die Namaquas say this was done by 
very poor people if they had no food for their parents 
But even when there was food enough, aged persons, 
especially women, who were believed to be possessed of the 
evil spirit or devil were placed in an enclosure of bushes 
with some meat and water, intended to be their last 
nourishment, 

The Hottentots had neither warlike nor pastoral songs, 
and their musical instruments weie but few and simple 
One named the “ gorah ” was formed by stretching a piece 
of the twisted entrails of a sheep along a thm hollow 
stick about till ee feet m length m the manner of a bow and 
stung At one end there was a piece of quill fixed into 
the stick, to which the mouth was applied, and the tones 
weie produced by inspiration and respiration Another, 
the “ramkee,” was constructed on the same principle 
as a guitar, with three or four strings sfcietched over a 
piece of hollow wood. The “rommelpot” was a kind of 
dium. Heeds several feet long were likewise made use of 
as flutes. 1 

The system of government was patriarchal, Each tribe 
had its hereditary “ khu-khoi’ ; or “gao-ao” or chief, and 
each kraal or encampment its captain These met in 
council whenever any great matters affecting the privileges 
of the people had to be decided. They had no salary, but 
their persons were held jn great reverence, and they were 
installed in office with solemnities and feasting. In certain 
tribes the hind part of every bullock which was slaughtered 
was sent to the chief, and this he distributed among the 
males of the village. He also collected sufficient milk at 
the door of his hut to deal out amongst the poor A 
part of every animal taken m hunting was exacted by the 
chief, even though it was in a state of putrefaction when 
brought to him 

The captains assisted by the men of each kraal attended 
to the settlement of disputes regarding property and to 
the trial of criminals. A murderer was beaten or stoned 
to death, but if one escaped and was at large for a 
whole year, he was allowed to go unpunished. Adulteiy 
seldom occurred; if any one found parties in the act 
and killed them he was no murderer, but on the con- 
tiary received praise for his deed Women found offend- 

1 These weie always played at the reed-dance, which was commenced 
“by a leader 'blowing on Ins leed, with head bent forwards, and 
stamping his feet violently on the ground to beat tmie He was fol- 
lowed by the other musicians, who, forming a circle, also stooped 
forward and stamped The women hist ran round the cucle of reed- 
players, clapping their hands and singing, and giving their bodies 
various odd twists Then they got mto the encle, and the men 
stamped and blew the reeds around them, and thus they continued 
frequently a whole mght with but little interruption On some occa- 
sions the performers described with appiopuate action any incident 
of late occurrence, and m doing so the utmost poetical licence, as 
well as perfect fieedom of speech, was permitted. 
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mg were burnt Theft, especially cattle-stealing, was 
severely punished. 9 

The leligious ideas of the Hottentots were very obscure 
Vaillant says they had “neither priests nor temples, nor 
idols, nor ceremonials, nor any traces of the notion of a 
deity ” Kolben, Taehart, and others, however, assure us 
that they believed m an invisible deity or “Great Captain,” 
whom they named Tik-guoa (Tin-goal), a good man 
who did them no harm, and of whom therefore they need 
not be afraid They also spoke of other captains of less 
power, and of a black captain named Gauna, who was 
the spirit of evil The moon was a secondary dmmty, 
supposed to have the disposal of the weather , and on each 
occasion of the appearance of the crescent moon m the sky 
they assembled from mght till morning, dancing, clapping 
hands, and singing their hymns 3 Schmidt, the first mis- 
sionary to the Hottentots, says they also celebiated the 
anniversary of the appearance of the Pleiades above the 
eastern horizon. Hahn states that at the present day the 
Topnaars of Sandwich Harbour and of the 1 Khomab moun- 
tains woiship a being whom they name Tusib, the ram 
god He also repoits that he heard an old Hamaqua 
saying, “The stars are the souls of the deceased,” and 
mentions a form of imprecation, “Thou happy one, may 
misfoifcune fall on thee from the stai of my grandfather” 

Their notion of the supreme being and their relations to 
a life hereafter also took the form of ancestor- 1 worship. The 
deified hero was named Heitsi-Eibib , and of him endless 
stories are told The one most generally accepted is that 
he was a notable warrior of great physical strength, who 
once xuled the Khoi-Khom, and that in a desperate struggle 
with one of his enemies, whom he finally overcame, he 
received a wound m the knee, fiom which event he got the 
name of “ the wounded knee ” He was held m high repute 
for extraordinary powers during life, and after death he 
continued to be invoked as one who could still relieve and 
protect According to the tradition still preserved among 
the Namaquas, Heitsi-Eibib came from the east. There- 
fore they make the doors of their huts towards the east, 
and those who possess waggons and carts put their vehicles 
alongside the mat-house with the front turned towards the 
east. All the graves are m true west-easterly direction, so 
that the face of the deceased looks towards the east The 
spirit of Heitsi-Eibib is supposed to exist in the old burial 
places, and, whenever a heathen Hottentot passes them, 
he throws stones on the spot as an offering, at the same 
time invoking the spirit’s blessing and protection. Hahn 
asserts that there are many proofs which justify the con- 
clusion that, to the minds of the Khoi-Khoin, Heitsi-Eibib 
and Tsu-goab (the supreme being) weie identical. Both 
were higher powers who took great care of men. Both 
were believed to have died and risen again They killed 
the bad beings and restored peace on earth , they promised 
men immortality, understood the secrets of nature, and 
could foretell the future. The Heitsi-Eibega are to be 
found all over South Africa, 4 

Various ceremonies were practised to waid off the evil 
influence of ghosts and spectres, and charms were freely 

2 The thief was hound hand and foot, and left on the ground with- 
out food for a long time, then, it Ins offence was slight, he received 
some blows with a kerne or stick, hut if the ease was an aggravated 
one, he was seveiely beaten, and then unloosed and banished from the 
kraal The family of even the woist criminal suffered nothing on his 
account m reputation, privilege, or property 

3 An interesting notice of this form of worship occurs m the journal 
of an expedition which the Dutch governor, Ryk van Tulbagh, sent to 
the Great Namaquas in 1752, which reached as far as the Kamoh oi 
Lion uver (about 27“ S lat ) 

4 On the leligion and antiquities see Hahris papers, “Graves of 
the Heitsi-Eibib,” m Cape Monthly Magazine , 1879, and “Der 
Hottentotische Zai-goab und der Gneehisehe Zeus/’ m Z&itschr fin 
Qeogi , Beilm, 1870 
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employed , 1 * There was also a belief that in every fountain 
there was a snake, and that as long as the snake remained 
theie water would continue to flow, but that if the snake 
was killed or left the fountain it would cease Offerings 
wore sometimes made to the spirit of the fountain Like 
all people sunk in barbarism, the Hottentots had gieat 
faith, m witch-doctors, or sorcerers When called to a sick- 
bed, these ordered the patient to lie on his back, and then 
pinched, cuffed, and beat him all over until they expelled 
the illness After that they produced a bone, small 
snake, frog, or other object which they pretended to have 
extracted from the patient’s body If the treatment did 
not prove efficacious, the peison was declared bewitched 
beyond the power of any one to cure him Sometimes a 
joint of a Anger was cut off from the idea that the disease 
would thereby pass away If death occurred, the corpse 
was interred on the day of decease. It was wrapt in skins, 
and placed in the ground in the same position it cnce 
occupied m the mother’s womb Death was generally 
regarded in a very stoical manner 

Language The Hottentot language was regarded by the early travellers aud 
colonists as an uncouth and barbaious tongue The Portuguese 
called the native maunei of speaking stammering , and the Dutch 
compared it to the “gobbling of a turkey-cock 51 These phonetic 
characteristics arose hom the common use of “ clicks,” — sounds 
produced by applying the tongue to the teeth oi to various paits of 
the gums oi roof of the mouth, and suddenly jerking it back 
Three-foui tlis of the syllabic elements of the language begin with 
these clicks, and combined with them are several haid and deep 
gutturals and nasal accompaniments The difficulty a European 
has m acquiring an accurate pronunciation is not so much m pro- 
ducing the clicking sound singly as m following it immediately 
with another letter or syllable The four recognized clicks, with 
the symbols generally adopted to denote them, aie as follows — 
Dental = | , palatal — 4fc , lateral = || , cerebral = < According 
to Tindall, one of the best grammarians of the language, the dental 
click (similar to a sound of surprise oi indignation) is produced by 
pi essmg the top of the tongue against the upper front teeth, and 
then suddenly and forcibly withdrawing it The palatal, click 
(like tlie crack of a whip) is produced by pressing the tongue with 
as flat a surface as possible against the termination of the palate at 
the gums, so that the top of the tongue touches the upper fiont 
teeth and the back of the tongue lies towards the palate, and then 
forcibly withdrawing the tongue The ceiebial dick (compaied to 
the popping of the cork of a bottle of champagne) is produced by 
curling up the tip of the tongue against the roof of the palate, and 
withdrawing it suddenly and foicibly The lateral click (similai 
to the sound used m stimulating a horse to action) is articulated 
by covering with the tongue the whole of the palate and producing j 
the sound as far back as possible , European learners imitate it by 
placing the tongue against the side teeth and then withdrawing it 
The easiest Hottentot clicks, the dental aud ceiebial, have been 
adopted by the Kaffres , and it is a striking cucumstance, m 
evidence of the past Hottentot influence upon the Kaffie languages, 
that the clicking decreases amongst these tribes almost m propor- 
tion to their distance from the former Hottentot domain 

The language m its grammatical structure is beautiful and 
regular Dr Bleek describes it as having the distinctive features 
of the suffix-pronominal ordei or higher form of languages, m 
which the pronouns are identical with and borrowed from the 
derivative suffixes of the nouns The words are mostly mono- 
syllables, always ending, with two exceptions, in a vowel or nasal 
sound. Among the consonants neither l, f, nor v are found 
There are two g* s, g hard and g guttural, and a deeper guttural hh 
Diphthongs abound. There is no article, but the definite or 
indefinite sense of a noun is determined by the gender In the 
fullest known dialect (that spoken by the Hamaqua) nouns aie 
formed with eight diffeient suffixes, which m nouns designating 
persons distinguish mase. sing. (-5), masc plur (-Jcu), masc dual 
(kha), fern sing (-$), fem plur (4%), com sing (--&}, com plm 
(-«), com dual (•m) The adjective is either prefixed to a noun 
or referred to it by a suffixed pronoun. This grammatical division 
of the nouns according to gender led to the classification of the 

1 If a Khoi-Khoi went out hunting his wife kindled a fire, and 

assiduously watched by it to keep it alive , if the fire should be 

extinguished her husband would not be lucky If sbe did not make 
a fire, she went to the water and kept on throwing it about on the 
ground, believing that tlieieby her husband would be successful m 
getting game. Charms, consisting of bones, burnt wood, and roots of 
particular shrubs cut into small pieces, were generally worn round 
the necki 
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language as “sex-denoting,” thus suggesting if not identifying its 
relationship, m original stiuctme, with the Hoi tli- African species 
of the same family, such as the Coptic and Old Egyptian, Galla, 
Beibenc, Houssa, Ethiopia, and otheis 

Theie aie foui dialectical vaneties of the language, each with 
well-maiked characteristics —the Hama dialect, spoken by the 
Hamaqua as well as by the Hau-Kom oi Hill Damaias, a supposed 
Bantu oi negio people who m some past penocl weio conqucicd 
and enslaved by the Namaquas , the Koia dialect, spoken by the 
Koiannas, or Kor aquas, dwelling about the middle and upper pait 
of the Orange, Yaal, and Moddei Riveis , the Eastern dialect, 
spoken by the Gona or Gonaquas on the borders of Kaifr eland 
and the Cape dialect, now no longei spoken but preseivod in the 
recoids of eaily voyagers and settlers Of these dialects the Hama 
is the piuest It is desenbed m tlnee giammats Wallmami’s 
(1857) and Halm’s m German, and Tindall’s (1871) in English, 
the last being the best, and the forn Gospels, with a laige 
amount of missionary literatuie, have been published in it This 
dialect is commonly spoken by a native population ot not less than 
100,000 souls south and noitli of the Oiange liver, and in paits 
of Damaialand (or Hereioland) and the Kaokoveld 

The vocabulary is not limited meiely to the expression of the 
lude conceptions that aie cliaiactenstic of pnmitive laces It 
possesses such words as Jcoi, human being , Iclm-si , kindly oi 
friendly, Jcoi-si-b, plnlantbiopist , Jchoi-si-s , humanity, ^ a, to 
think , Iff; ei-s, thought , amo } eternal , amosi-b , eternity , tsa , to 
feel , tsa-b, feeling, sentiment , tsa-lha, to condole , amci, true , 
cima-b, the truth , ami, sacred , cmu-si-b, holiness , esa, pretty , 
mu-ia, full of beauty 

A considerable mass of floating traditionary liteiatuie— fables, Folklore, 
myths, and legends— exists amongst the Khoi-Khom,— a fact 
winch was fust made known by Sn James Alexander, who m Ins 
jonineyings through Gieat Hamaqualand m 1835 jotted down the 
stones told him around the camp fire by Ins Hottentot lollou cis 
Since then missionanes aud officials stationed in the country have 
made collections of them, and the lesult has been an unlooked for 
mine of hleiaiy loie among a nation whoso montal qualifications it 
was customaiy to regard as of a veiy low giade These Hottentot 
tales generally have much of the charactei ot fables, some arc m 
many points identical with northern nurseiy tales, and suggestive 
of European ongm oi of contact with the white man , but the 
majority bear evidence of being tine native products Block's 
Reynaul the Fox m South Africa (1864) contains a translation of a 
legend written down from the lips of the Hamaquas by the Lev 
G Kionlem, which is regal ded as an excellent specimen of the 
national style Another legend relating to the moon and the 
haie conveys the idea of an eaily conception of the hope of mi- 
mortality It is found m vauous veisions, and, like many other 
stones, oecius m Bushman as well as m Hottentot mythology 

The supposed affinity of the Hottentot with the Hoitli African Etlmo- 
nations was fiist guessed at by the Rev Di Moffat from the resem- giaplucal 
blance between the language of the Hamaquas and that of some relations 
slaves m the market of Cairo This relationship was afterwards 
suggested by the Rev Dr James Adamson, of Cape Town, from 
the identity of the signs of gender m Hamaqua and Coptic, and 
the appearance of peisons of the Hottentot foim and colour, with 
then grease and sibilo dye, among the representations on Nubian 
tombs Then came Di Block’s philological researches, shoving 
that the Hottentot language from the sexual gendei of its nouns 
was one of the very extensive “sex-denoting” family winch has 
spread itself over Hoith Africa, Europe, and part of Asia, and that 
it moreover surpassed all the otlieis m a faithful piesemilion of 
the primitive type This association of the language of the people 
of South Africa with that of their northern cousins promised to 
solve the problem of their pedigree and ancestry, for it at ouee 
suggested and implied early migrations of Hottentot and Bushmen 
from their primal home, and the intrusion upon them at some 
time or other of the Bantu oi negroid tribes, who probably came 
from tbe west aud drove the Hottentots on the eastern side of 
Africa southward before them But tlie assumed kmslnp of the 
Old Egyptians and Hottentots has been disputed by other eminent 
authorities, such as Yon Gabelentz, Pott, Fi Muller, and Hahn, 
who have pronounced against it on ethnological and philological 
grounds Hahn stoutly maintains that the Hottentots and Bush- 
men are but divisions of a single race— “the children of the same 
mother ’—who formed the primeval inhabitants of the whole of 
South Africa as far as the Zambezi 3 

The earliest accounts which we have of the Hottentots occur m History, 
the narratives of Yasco da Gama’s first voyage to India round the 
Gape m 1497. They aie described as small, of a brownish-yellow 
complexion, and an ugly appearance , they freely barteied then 
sheep, but would not part with then cattle, on which the women 


2 See the linguistic part of Di Fr Muller’s work on the scientific 
results of the Hovara expedition, and Hahn’s contributions on the 
Hottentots m the Proceedings of the Geographical Society (Dresden, 
1869) andm Globus (1870), and his Sprnche derNama (Leipsic, 1870). 
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rode with pack saddles In 1509 the Poituguese viceroy, Fiancisco 
rt’Almaida, count of Abr antes, met his death in a dispute with 
these natives , and down to the early part of the 17th century tlieie 
was an idea that they weie cannibals Bettei knowledge was 
obtained aftei the Dutch East India Company took possession of 
the Cape m 1652 According to the accounts given by the eaily 
Dutch governors the Hottentots leceived the Europeans m a fnendly 
niannei The Dutch upon then first settlement were not eh uge- 
able w ith cruelty oi oppression to the natives Then prnnaiy inten- 
tion when they elected a foit and took possession ot Table Valley 
was meiely to secure supplies of water, cattle, and other fiesli pro- 
visions for then passing fleets , and the only mode m which they 
could accomplish this object was by maintaining fnendly lelations 
with the abougmes These lelations continued until 1659, when a 
collision occuried winch led to some bloodshed 
To pi event disputes about pas tin age and cattle forays m the 
futuie, one of Van Riebeck’s successors puichased m 1672, at the 
cost ot goods about £10 value, fiom two of the Hottentot chiefs, 
who claimed to be heieditaiy soveieigns, all the country from the 
Cape peninsula to Saldanha Bay, — hut on the condition that, where 
the colonists did not occupy the aiable lands or pastures, the natives 
might elect then kiaals and pasture their cattle fieely 

Baling the years which followed, the Euiopean population, not- 
withstanding renewed hostilities m 1676 and 167 7, considerably 
increased, and the settlement enlaiged its boundanes, while tlie 
natives ejected ftom then foimer pastures letned upon their neigh- 
bours, and waged war among themselves Simultaneously with 
the tubal disintegration and impoverishment ■which ensued, the 
oceimence of new and infectious diseases made sad havoc , and, 
while the tide of Euiopean occupation was gradually ad\anemg 
inland from the south, a similar movement by tlie negro wamoi 
tribes who have leceived the common appellation of Kaflies was 
taking place m the east, with the result that about the middle and 
the end of the last century the former inhabitants of the land 
weie but occupants on suffeiance Stiagglmg lemnants still main- 
tained then independence, living in small kraals or societies, but tlie 
mass of them voluntarily took seivice with the colonists as herds- 
men, while otheis became hangers- on about the company’s posts 
and giazing-faims, or roamed about the eountiy In. 1787 the 
Dutch Government passed a law subjecting these wandeiers to 
ceitam restrictions They were requited to nave a residence, and 
weie forbidden to change their place of abode without “passes” oi 
certificates fiom the authorities oi their masteis Anothei provi- 
sion gave their employers the light to the semces of then childien 
fiom eight to eighteen years of age, if born on then estates At the 
same time corporal punishment and confiscation of piopeity weie 
threatened against any colonist convicted of lll-ti eating Hottentots, 
oi of forcibly separating them fiom then wives and children The 
effect of these measures of restiamt was to place the Hottentots m 
more immediate dependence upon the faimeis, or to compel them 
to migiate to the nortliw aul beyond the colonial bolder Those 
who chose the lattei alternative had to encountei the hostility of 
their old foes, the Bushmen, who were widely spiead over the plains 
fiom the Nieuwveld and Sneeuwbeig mountains to the Change 
nver The colonists also, pressing foiwaid to those territories, 
came m contact with these aboriginal Ishmaelites, — then cattle and 
sheep, guaided only by a Hottentot beidsman, offei mg the stiongest 
temptation to the Bushman Reprisals followed , and the position 
became so desperate that the extermination of the Bushmen appeared 
to the Government the only safe alternative “Commandoes” oi 
military expeditions weie sent out against them, and they were 
hunted down like wild beasts Within a penod of six years, it is 
said, upwards of 3000 were eithei killed oi taken In consequence 
of ceitam measures of restiamt and conciliation insisted on by tlie 
authorities at a later period, the Boeis rose m rebellion, and a state 
of anarchy ensued, which rvas pievalent when the British Govern- 
ment took possession of the Cape m 1795 Ho sooner was the 
English standard laised m the eountiy than the Hottentots aban- 
doned then foimer masteis and joined the Bntish tioops, a step 
which helped to bung about the piompt submission of the Boer 
xnsmgents Tranquillity being thus resfcoied, the Hottentots, fear- 
ing to return to their Dutch masteis on the withdrawal of the 
British, troops, requested the Government to make some provision 
for them This petition and appeal being neglected, many joined 
then barbarian neighbours, the Kaffies, and togethei with them fell 
suddenly upon the colonists all along the holder and even as fax 
westward as the district of George It was not till 1800 that they 
weie ultimately prevailed upon to deliver up their arms The 
English governoi of that day, Geneial Francis Dundas, showed 
an earnest desne to do justice to the Hottentots Such, as were 
disposed to enlist were embodied m a militia corps named the Cape 
Regiment, afterwards known as the Cape Mounted Rifles 
The Hottentots were not lescued from their state of servitude, or 
leleased fiom the restraints and disabilities imposed upon them by 
the Dutch authorities until long aftei the British rule had been 
permanently established m South Africa A proclamation issued 
m 1809 gave them a greater degree of security m their conti acts of 
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seivice with the colonists , and subsequent regulations provided foi 
the better protection of then persons and property But with the 
exception of those individuals who found asylums in the missionary 
institutions of the Moravian Brethren and ot the London Missionary 
Society or who served m the Cape regiment, they were still in 
the service of the faimeis, subject to mdentureship and to ugoious 
conti ol m mo-ving fiom place to place At length m 182$ the 
representations of English philanthropists pievailed, a law was 
promulgated effectually emancipating the Hottentots and all free 
persons of eolom from computed y seivice and all other disabilities, 
and deckling them <£ to be in the most full and ample manner 
entitled to all and eveiy right, benefit, and pmilege to winch any 
other Bntish subjects withm the colony weie entitled ” 

Following upon this the Go\ eminent adopted a measure allotting 
ceitam lands foi the use of Hottentot families A tiact known as 
the Kat Pa\er Valley, fiom which the Kafhe chief Macomo had 
been expelled for his aggressions against the colony, w r as set apait 
for them It w as divided into locations, upon which villages w eie 
laid out, each family leceivmga number of acres as their allotment 
foi cultivation, and tlie pasLiuage being resell ed foi commomgc 
Numbers of Hottentots soon made then appeal ance and settled 
on the spot Some weie possessed of a quantity of Irve stock, 
which they had earned m the seivice of the farmers, oi at the mis- 
sion stations , but roost of them owned no property Those who 
had cattle assisted then pooler fi lends and relatives , those who liad 
neither food noi friends Jived upon “veldkost* i e , the wild roots 
and bulbs dug out of the ground until the land they had planted 
returned them a haivest Withm a few yeais they surmounted 
then first difficulties, and then proanss and prosperity delighted 
the fi lends of the coloured race Three or foui yeais aftei w aids, 
however, they suffeied a good deal fiom Kaffie aggiessions, and m 
1835 had to bear the brunt of the war, being exposed to the most 
deteimmed attacks of the follow eis of Macomo and Tyali They 
had scaicely recovered from the disasters then inflicted, when tlie 
outbreak of 1846 oecuned, and all then able-bodied men bad again 
to leave then homes and join the military encampments When 
allowed to return to their locations, they found, like many othei 
frontier inhabitants, the le&ult of all then foimei labouis destroyed , 
then houses had to be rebuilt, their lands to be cultivated, and 
their families to be fed From this time a spurt of dissatisfaction 
ei ejit m amongst them They complained that while doing buigher 
duty they had not received the same treatment as others who were 
seivmg m defence of the colony, that they got no compensation 
for the losses they had sustained, and that they weie m various 
ways made to feel they weie a wronged and injured lace The 
location of a disloyal Kafiie, named Hermanns, with a number of 
disoideily followers m their neighbour liood, seivecL to conupt and 
estrange the feelings of many, and a seeiet combination was foimed 
with the Raffles to take up aims to sweep the Europeans away and 
establish a Hottentot republic In 1851 about 900 of them broke 
out into rebellion, and their numbers weie mci eased by deserteis 
fiom the Hottentot regiment of Cape Mounted Rifles, and by seveial 
Hottentots m the service of the frontier faimeis A small body, 
howevei, remained loyal, and with the missionaries and the local 
magistrates withstood the lebels until military aid came to then 
relief The Kat River population have since had a long period of 
peace and good government, and aie now as loyal and happy as 
any subjects of the ciowm (W J N ) 

HOTTINGEB, Johann Heinbich (1620-1667), a Swiss 
philologist and theologian, was bom at Ziuich, 10th March 
1620, He studied at Ghent, Groningen, and Leyden, and 
after visiting England was m 1642 appointed professor of 
church history in his native town To tlie duties of that 
chair those of Hebrew at the Carolmum weie added m 
1643, and m 1653 he was appointed ordinary professor 
of logic, rhetoric, and theology Notwithstanding this 
plurality of offices he found time to publish a number of 
pamphlets, chiefly on the original text of the Old Testa- 
ment, which gained him such a reputation as an Onental 
scholar that the elector palatine in 1655 appointed him 
professor of Oriental languages and biblical criticism at 
Heidelberg. In 1661 he, however, again returned to 
Zurich, where m 1662 he was chosen principal of the uni- 
versity. In 1667 he accepted an invitation to become 
professor in the university of Leyden ; hut on the journey 
thither he was drowned along with three of his children by 
the upsetting of a boat while mossing the rher Limmath. 

Hottmger was the author of a variety of learned theological works, 
the principal of which are Historic eccles'iast'ica, 9 vote , 1651-67 , 
Thesaurus pMlologicus sm clams Sci ijpturce, originally published m 
1649 , Mymologico% o? wntale, siv$ Zecaeonharmommim Jieptaglotton , 
1661 He also wrote a Hebiew and a Chaldee grammar 
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HOUBEAKEN, Jacobus (1698-1780), Dutch engravei, 
was born at Dort, December 25, 1698 All that his father, 
Arnold Houbraken, bequeathed to him was a fine constitu- 
tion and a puie love for work. In 1707 he came to reside 
at Amsterdam, where for years he had to struggle inces- 
santly against difficulties He commenced the art of 
engraving by studying the works of Cornells Oort, Suyder- 
koef, Edelmck, and the Yisschers He devoted himself 
almost entirely to portraiture, and as his reputation 
became known m and beyond the boundary of his country 
he soon found himself with commissions more than he 
could conveniently execute. Seeking happiness m the 
bosom of his family, and being temperate m his habits, 
he lived to an advanced age, and the work executed the 
last year of his life shows no failing of his power m the 
use of the burin Among his best works are scenes from 
the comedy of Be Ontdelde Schjndeugd , executed m his 
eightieth year, after Cornells Troosfc, who was called by 
his countiymen the Dutch Hogarth, with, however, very 
small title to such a distinction Houbraken died on 
the 14th of November 1780, having nearly completed 
his eighty-second year 

See A Yei Hull, Jacobus Houh cdccn et son CEim e Arnhem, 
1875, wheie 120 engi&ved works are fully described 

HOUDON, Jeai* Antoine (1740-1828), was the most 
distinguished sculptor produced by France m the latter 
half of the 18th centmy, He was born at Versailles m 
1740, and at the age of nineteen, having learnt all that he 
could fiom Michel Ange Slodtz and Pigalle, Houdon carried 
off the pnx de Home and left France for Italy, where he 
spent the next ten years of his life. His brilliant talent, 
which seems to have been formed by the influence of that 
■world of statues with which Louis XIV peopled the 
gardens of Versailles rather than by the lessons of his 
masters, delighted Clement XIV., who, on seeing the St 
Bruno executed by Houdon for the church of St Maria 
degli Angeli, said “ he would speak, were it not that the 
rules of his order impose silence.” In Italy Houdon had 
lived in the presence of that second Renaissance with which 
the name of Winckelmann is for ever associated, and the 
direct and simple treatment of the Morpheus which he sent 
to the Salon of 1771 bore witness to its influence. This 
work procured him his “ agr^gat ion ” to the Academy of 
Painting and Sculpture, of which he was made a full member 
in 1775. Between these dates Houdon had not been idle ; 
busts of Catharine II., Diderot, and Prince Galitzra were 
remarked at the Salon of 1773, and at that of 1775 he 
produced, not only his Morpheus in marble, but busts of 
Turgot, Gluck, and Sophie Arnould, together with his 
well-known marble relief, “ Gnve suspendue par les 
pattes.” He took also an active part in the teaching 
of the academy, and executed for the instruction of 
his pupils the celebrated $corch6 still in use. To 
every Salon Houdon was a chief contributor; most of the 
leading men of the day were his sitters , his busts of 
D’Alembert, Prmce Henry of Prussia, Gerbier, Buffon 
(for Catharine of Russia), and Mirabeau are amongst the 
most remarkable portraits of modern times; and in 1778, 
when the news of Rousseau's death reached him, Houdon 
started at once for Ermenonville, and there took a cast of 
the dead man’s face, from which he produced the grand 
and lifelike head at present in the Louvre. The celebrated 
draped statue of Voltaire, now in the vestibule of the 
Theatre Frangais, was exhibited at the Salon of 1781, to 
which Houdon also sent a statue of Marshal de Tourville, 
commissioned by the king, and the Diana executed for 
Catharine II. This work was refused , the jury alleged 
that a statue of Diana demanded drapery; without drapery, 
they said, the goddess became a “suivante de Y4mis,” and 
Hot even the proud and frank chastity of the attitude and 
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expression could save the Diana of Houdon (a bronze repro 
duction of which is now m the Louvre) from insult 
Whether Houdon felt annoyance at this folly does not 
appear, but three yeais later he very readily accepted an 
invitation to go to America, there to carry out a statue of 
Washington With Franklin, whose bust he had recently 
executed, Houdon left France m 1785, and, staying some 
time with Washington at Philadelphia, he modelled the 
bust, with which he decided to go back to Paris, there to 
complete the statue destined for the assembly hall of the 
State of Virginia, After his return to his native countiy 
Houdon executed for the king of Prussia, as a companion 
to a statue of Summer, La Fnleuse, a naif embodiment of 
shivering cold, which is one of his best as well as one of lus 
best-known works The Eg volution interrupted the busy 
flow of commissions, and Houdon took up a half-forgotten 
project for a statue of St Scholastica, which had long 
been put on one side m a corner of his studio He was 
immediately denounced to the convention, and his life 
was only saved by his instant and ingenious adaptation 
of St Scholastica into an embodiment of Philosophy 
Under Napoleon, Houdon received little employment , he 
was, however, commissioned to execute the colossal leliefs 
intended for the decoration of the column of the “ Grand 
Army” at Boulogne (but which ultimately found a different 
destination) , he also produced a statue of Cicero for the 
senate, and vaiious busts, amongst winch may be cited 
those of Marshal Ney, of Josephine, and of Napoleon him- 
self, by whom Houdon was rewarded with the legion of 
honour. After the fall of the first empire Houdon suddenly 
aged, he lost his memory, and slept away the closing yeais 
of his life He died at Paris m 1828 

The most stiikmg chaiacteustic of his work is the life by which 
it is animated, and which is the lesult of maivellous skill m execu- 
tion and keenness m obseivation He was, m all he did, great 
His bust of Yoltane is deseivedly one of the most famous in the 
whole range of modem sculptiue, and his genial reading of lions- 
seau — a splendid yet bmte virility tempeied with the gift of teais 
— is a masterpiece of insight into character But Iioudon’s powei 
was no less triumphant m lendenng the beauty of youth and the 
beauty of beautiful women His Diana pioved that lie could pene- 
trate the seciet of an ideal of noble womanhood , his heads of young 
gnls have been eompaied with the giaceful childien of his contem- 
porary Greuze, but the innocent candoui of HoudoiTs woik is 
entirely free from the self-consciousness winch disturbs the cliairn 
of La Cradle Cassee and her companions Finally, Houdon can- 
not be claimed, like Gieuze, as repiesentmg the populai tendencies 
of the society to winch he belonged, for, wheieas Gieuze, like most 
men, boie the stamp of Ins time on all he did, Houdon was one 
of those rare spirits who, doing the woik of then own time, set 
their own sealtheieto 

HOUND The foxhound, hairier, and beagle are now 
the only representatives of whatever varieties of hounds 
existed pieviously m England The staghound proper is 
practically extinct, no pack of them having been kept since 
1825, when the Devon and Somerset establishment was 
broken up and the pack sold. With the exception of Lord 
Wolverton’s black St Huberts, all hounds now used for 
stag-hunting are simply those of the foxhound breed enteied 
to deer instead of to fox. Most packs of staghounds are 
composed of hounds of the ordinary size, but it is said that 
the present master of the Devon and Somerset (1880) 
uses none under 25 inches, and excludes bitches altogether. 

The modern English foxhound is about as near per-3?ox- 
fection as he can well be, and his excellence is all the hounds, 
more wonderful that less than 200 years ago there does 
not seem to have been m existence any hound bearrag a 
resemblance to him , for, until fox-hunting by hounds kept 
for that especial purpose was instituted, there could have 
been no reason to breed foxhounds. According to old 
writers on hunting subjects, there appear to have been, 
amongst other varieties, the slow, plodding, southern hound, 
with a great square head and wondrous powers of working 
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on a scent, and the lighter northern hound, and as all 
animals improve under the caie and guidance of man, until 
they assume the charactei of a distinct breed, it is clear 
that such has been the case with foxhounds, the earlier 
breeders of which did their pait towards the attainment 
of perfection, by breeding with much care and judg- 
ment from the best specimens at their disposal. Older 
bleeders weie satisfied if the result of their crossings 
possessed good noses, and were up to the standaid of beauty 
of those days , but the time came, m the days of the gieat 
Meynell, when pace had to be added to the list of foxhound 
virtues, owing to the use of better bred horses m the 
hunting field, and at the present day the development of 
pace without sacrificing nose is one of the gieatest diffi- 
culties a breeder has to contend with 

The masteiship of a pack of foxhounds is an nndei taking 
of great responsibility In the aiticle Hunting mention 
is mad© of the difficulties which beset a master when he 
takes the field , but alter all, the gieatest exeicise of judg- 
ment is called for m relation to the kennels, for upon the 
master, m conjunction to a greater or less extent with 
the huntsman or kennel huntsman, rests the responsibility 
of selecting suitable sues and dams for the young hounds 
he mtends to breed, of drafting such hounds as it is 
thought desirable to part with owing to their being over or 
under sized, or possessed of some failing , and of obtaining 
drafts from other establishments More than one opinion 
exists as to what is the proper size foi a foxhound, but some 
of the gieatest authorities having expressed their conviction 
that from 21 to 22 inches for bitches and from 23 to 21 
inches for dogs is the proper standard, a master could hardly 
do wrong m adopting it A hound's head should not be 
too large, nor, on the other hand, should it be too narrow, or 
else, like the greyhound, he will possess speed, but be deficient 
m nose. There was much truth in Mr Warde’s remark, 
who, on overhearing a stranger finding fault with his hounds 
for having such large heads, said, “ Then knowledge boxes 
(as he called them) are large, but size has this advantage, 
that when they once put their noses down to the ground 
they cannot get their headship again ” The neck should 
be neither too short nor throaty, that is to say, there should 
be no dewlap The shoulder should slope like that of the 
horse, and there should be plenty of muscle m the arm. 
Below the knee a hound should be quite straight, and the 
distance should he short between the knee and the foot, 
which must be short and round like a cat’s foot. So, too, 
with the hind legs , speed and strength alike call for great 
length from the hip to the hock, and as little as possible 
from the hock to the foot , the haunches or gaskms should 
be wide and well furnished with muscle A flat-sided 
hound should be drafted at once, as he is sure to be a bad 
, winded one , so should one that stands over at the knee 
when looked at sideways How to combine all the good 
points m one hound requires no little judgment, but 
appearance is not all that must be thought of , the breeder 
must have an eye to nose, pace, stoutness, and the avoidance 
of ceifcam faults in the field In order to produce a good- 
looking puppy, dams and sires, perfect enough as regards 
make and shape, are often selected before they have taken 
the field long enough to have their good or bad points 
developed. Three years is quite eaily enough to begin to 
breed from any hound, male or female, and by that time it 
will be pretty well known what are the hunting capabilities 
of each Out of every litter of whelps it may be necessary 
to destroy some,— four or five are quite enough for a mother 
to rear, — but a diversity of opinion exists amongst hunts- 
men as to which should be kept. As the points of a very 
young puppy cannot be seen, the selection is really one of 
colour j some men prefer light colours, others dark ; the 
majority are in favour of the latter, light-coloured hounds 
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and horses being popularly supposed to have w eak consti- 
tutions and uncertain tempers 

When the puppies are three or four days old the dew- 
claws should be seveied with a small and shaip pair of 
scissors, and after another day or two it is usual to cut off 
about an inch of the tail Rounding is the last operation 
that foxhounds are subjected to, and generally takes place as 
soon as the puppy has quite recovered fiom the distemper, 
it consists m cutting off the ends of the ears so that they 
may not be torn m going through cover. When about ten 
or twelve weeks old puppies are sent out to walk, and aie 
not again received at the kennel till the beginning of 
the following Apnl, soon after which date the distemper 
may he looked for. At this crisis the gieat aim should be 
to keep the body m a healthy condition, and not to feed 
hounds too highly, whey and porridge only being given 
After the return fiom walks, the huntsman and whips 
should give the young entry plenty of gentle exeicise, 
at first in the couples , and nothing moi e need be done in 
the way of training until about eight oi nine weeks befoie 
cubbing begins, when the young hounds, who should 
hitherto have been exercised by themselves, should he put 
into the company of some older ones, and the exercise 
should be gradually extended until they can keep up for 2 
oi 3 miles with a horse going at half speed The fust day 
oi two of cub-hunting is certain, to be a somewhat unsatis- 
factory peiforrnance , the young entry are sure to run not , 
it cannot be helped at first, but they will soon learn better 
manners under the watchful eyes of the huntsman and 
whips, and in company of the old hounds, about a dozen of 
the latter being taken out with twice thatnumbei of joung 
ones The sooner the puppies taste blood the bettei , it will 
help to teach them to stick to then pioper game Huntsmen 
therefore make every effort to bring a biace of cubs to 
hand the first day they go out, but this thirst after blood 
should not be indulged to any great extent afterwaids, or 
the stock of foxes iff the country may be much impaiied, 
and sport thereby diminished. There is perhaps nothing 
connected with hunting of more importance, and, it may 
be added, of greater interest, than, good kennel manage- 
ment First of all it is shown in the formation of a level 
pack, for where things are done properly it is not enough 
to get together a lot of hounds that are good in themselves, 
they must also be, as nearly as possible, of one size Then 
again, they must all be equally fast — to use a common 
expression, a sheet should cover them when lunnmg. 
Lastly, they must be fie© from certain faults, such as 
muteness, babbling, and skirting A mute hound is a 
ternble nuisance A fox is found and goes away unper- 
ceived ; some time afterwards news is brought to the hunts- 
man that a single hound has been seen running hard a 
mile from cover This is our mute friend, which got onto 
the line by himself and gave no notice to anybody. Rut a 
young hound that is reticent with his tongue should not 
be too hastily set down as mute , he may have been flogged 
for proclaiming a scent, under the mistaken idea that he 
was running not, and if so it would have the effect of 
checking his music. u Babbling ” consists m a hound being 
too free with his tongue : after a fox has been, found, the 
babbler announces the fact for the next ten minutes, and 
repeats his refrain whenever the least opportunity presents 
itself. A hound may give tongue too much without being 
an absolute babbler, but a noisy hound is pretty sure to 
become a babbler, and when he is so he should be drafted 
at once. A “skirter ” is a hound that will not run with the 
pack, but is always taking a line of his own; like the 
babbler he should have every chance, but, if gentle as well as 
severe measures fail in effecting a reclamation, he too must 
be sent away. It goes without saying that where good 
kennel management exists, the hounds will be well 
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disciplined, both in and out of tlie kennel To the unin- 
itiated, a visit to the kennel at feeding time is an interesting 
sight, notwithstanding the somewhat pungent smell of 
pudding and boiled hotse The hounds, as hungry as the 
proverbial huntei, stand anxiously awaiting the order to 
fall to, yet not daring to move until the older is given , and 
when the huntsman thinks a hound has eaten sufficient, 
the mere calling out of his name is sufficient to make him 
return to the benches, m spite of a desire for a moie pio- 
longed stay at the trough. An extraordinary instance of 
discipline in the field is related by Colonel Cook in his 
work Observations on Fox-hunting, p 202 With hounds 
as with hoises, control oyer them will be best obtained 
by kindness the popular idea is that huntsmen, whips, 
and feeders never set about their respective duties 
unless armed with a formidable whip to be used on all 
possible occasions , but happily tins is an entire mistake. 
Feeding Tile feeding of a pack of hounds is a mattei calling for 
o± the exercise of great care and judgment, and cannot be 
hounds p r0 p er jy carried out unless the establishment enjoy the 
services of a thoroughly trustworthy feeder His duty is 
to cook the food, and to keep the utensils clean and the 
kennel sweet and wholesome Hounds’ food comprises 
both ammal and vegetable substances Objections have 
sometimes been made to admitting the former into the 
kennel faie at all, on the ground that it is likely to 
impair the powers of scent, but the exception does not 
seem to be well-founded, because wild dogs, as also wolves 
and foxes, are carmvoious animals and live by the 
use of their scenting powers, in moderation flesh is a 
necessity Wheatmeal and barleymeal are eschewed, coaise 
oatmeal a twelvemonth old being the only thing fit to feed 
hounds with. The meal is boiled m a large iron boiler (a 
smaller one of the same metal being reserved for boiling 
the flesh), and during the cooking the feeder must be on 
the watch lest any of it stick to the bottom of the boiler 
When sufficiently cooked it is turned out into coolers 
On meat being given it is cut into small pieces and sirred 
into the pudding In the summer young cabbages, given 
once every four days, form a wholesome food, and are 
vastly superior to potatoes, swedes, or any other root 
With propei diet, an occasional alterative, and plenty of 
exercise, hounds should seldom or never require to be 
plastered over with ointment in consequence of skm irrita- 
tions. The benches should be littered with good diy 
wheat-straw, which should be taken out of the kennel and 
shaken up every morning when the hounds are at exercise. 
Great cleanliness is indispensable , the natural odour of a 
kennel is none of the sweetest, and if hounds are kept in the 
midst of dirt their powers of scent will speedily deteriorate 
Hamers. The harrier like the foxhound is a very different animal 
from what he was one hundred years ago Theu there were 
several sorts used m hare-hunting j first came the old 
southern hound, used principally m heavy countries , the 
second variety was a somewhat faster dog, with a sharp 
nose and pointed ears, and was best adapted for an open 
country ; thirdly, a rougher-coated hound ; and lastly, the 
old fashioned blue mottled harrier, found in the Weald of 
Sussex and some parts of Kent The first and last of the 
above list are said to have been endowed with wonderful 
scenting powers, and we are told that when these hounds 
were in use a run of six hours after a hare was no 
uncommon occurrence , but they were so slow that the 
same authority tells us that they fatigued “the healthy 
foot-man very little.” It is probable that the Sussex blue 
mottled hound was the result of the first attempt to im- 
prove the old southern hound, and to obtain a species 
particularly suitable for hare-hunting, but since then 
almost all the traces of the old harrier have disappeared, 

. until at the present time the modem harrier is little more 
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than a dwarf foxhound When pursued by the old- 
fashioned harrier, the haie had time to indulge m all those 
wiles m which our forefathers delighted, and of which they 
wrote at length m the hunting treatises of their time , but 
with the taste of the day m favour of pace, and with the 
modem harnei, the “ curious and lasting spoit ” of old has 
been put an end to, and now the haie must, if the scent 
be moderately good, simply get away as far and as fast as 
possible. The late Sir John Dashwood King, of West 
Wycombe Park, Bucks, is said to have been the breeder to 
whom the sportsman is indebted for the piesent race of 
harriers. His pack did not exceed IS inches m height 
The parent stock was a small foxhound from the duke of 
Grafton’s kennel, named Tyrant, whose blood, form, and 
character weie appaient thiougliout, and so highly was 
the pack thought of that Lord Sondes, of Rockingham 
Castle, gave 700 guineas for it 

The beagle (see Dog) is used in hunting the hare, but Beagles 
from its dimmutLve size it is not possessed of great pace, 
it is therefore generally followed on foot, but it is a good 
plan to have one person on horseback, m order that the 
pack may be stopped if they get away from the field and 
make for a cover 

The real otter hound bears a strong resemblance to Ottei 
the old southern hound The head is heavier than that hounds, 
of the foxhound, and the eyes are deeply set as m a blood 
hound The coat is rough and somewhat wiry, but it 
should be thick The otter hound is not very common, 
foxhounds being often used for otter hunting ; but the 
Carlisle pack is of the true breed. 

The remarks already made on kennel management apply, 
for the most part, in the cases of hounds other than fox- 
hounds , all varieties need the same cleanliness and atten- 
tion The different game for which the hounds aie entered 
of course necessitate some trivial adaptation from the course 
pursued in foxhound kennels, but speaking generally the 
management is the same (e. d b ) 

HOUNSLOW, a township, formerly a market-town, in 
the parishes of Isle worth and Heston, county of Middlesex, 
England, is situated on the gieat western coach load, and 
on a branch of the London and South-Western Bailway, 9 
miles from Hyde Park Corner. In the Domesday snivpy 
Hounslow is mentioned usHoneslowe and Ilundesiatce It 
consists chiefly of one stieet about a mile m length. In 
the 17th century it numbered about 120 houses, principally 
alehouses and inns Previous to the opening of the railway 
nearly 500 coaches passed through the town daily Of 
late years it has considerably recovered from the depression 
caused by the opening of the railway, and a numbei of fine 
villas have been erected in the neighbourhood A priory 
of friars of the Holy Trinity was founded at Hounslow in 
1296, and existed till the dissolution of the monasteries * 

The priory chapel was used as a church till 1830, when it 
was demolished, and the present church m the later stylo 
of English architecture erected. Another chuich m the 
Early English style was elected in 1874, and a town-hall 
m 1857. The surrounding country is flat and uninterest- 
ing, and to the west of the town there was at one time an 
extensive heath, which, according to the survey of 1546, had 
an area of 4293 acres It is the site of Boman and old 
British camps, and in later history was the scene of several 
important military rendezvous. For many years the 
heath was a favourite resort of highwaymen, the car- 
cases of whom used to be exposed on gibbets along the 
road. According to an Act passed m the 53d of George 
ILL, the heath has been enclosed, and it is now nearly all 
cultivated In 1793 large cavalry barracks were erected 
upon it, and it also affords a site of extensive powder-mills. 

The population of the township in 1861 was 5760, and m 
1871 it had increased to 9294. 
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HOUSE-FLY Although extremely abundant m mdi 
vidual representatives, by habit specially attached to man- 
kind, of widely extended range (North American and Abys- 
sinian exponents are absolutely identical with European), 
familial fiom the earliest times, engrafted upon the liteia- 
tuie of all nations by pioverbial and poetical allusions, and 
of later years affording material for much scientific micro- 
scopical investigation, — the dipterous species known to 
natuialists as Musca domestica apparently has two pecu- 
liarities opposed to these premises — one, that its lack of 
salient external features would puzzle any but a profound 
dipterologist to define its specific attributes with absolute 
cettainfcy, the other, that its earlier life history and trans- 
formations remained pLactically unknown (at all events to 
ordinary readers) up to the year 1873 It is scarcely 
within the province of this work to diagnose species, the 
instincts of the majority of leadets will probably direct 
them at once to the right insect, which may be roughly 
described as a quarter of an inch long, black, hairy, with a 
reddish oval vertical spot and golden orbits, three grey 
longitudinal bands on the thorax, an interrupted yellowish 
band at the base of the abdomen, which has lateral and 
apical golden spots, and the base of the wings yellowish- 
white. But not only allied species are liable to be confused 
with the house-fly, representatives of other genera, such as 
Antkomyia , Tachma , and Stomoxys, are often mistaken for 
it, and a punctuie from the sharp beak of the latter fly 
has often caused a wrong charge of blood-sucking to be 
brought against the subject of this notice, which has a 
short fleshy bilobed tongue incapable of penetrating the 
skin, though provided with a terminal framework of tracheal 
tubes, acting like a lasp, by using which it often annoys 
us m the heat of summer As regards the second point, 
Linnaeus, who fust named the fly, left its transformations 
undescribed , De Geer m 1776, and Bouchb in 1834, 
described the laiva and pupa, and correctly defined then 
habitat, but it has been reserved for Dr A S Packard, 
juu , the well-known American entomologist and biologist, 
to make a thorough investigation of then whole economy, 
which he has published m th s Proceedings of the Boston 
Society of Natural History , vol xvi. (for 1873-74), pp. 
136-150, pi in. 

The minute dull clialky white eggs (usually about 120 m immbei), 
elongate oval and cylindrical in shape, are laid by the parent fly m 
devices of fiesli manure m or about stables, — heat, and especially 
moisture, being required fox then development The larvse are 
hatched m twenty-foui hours, and pass through three stages, averag- 
ing from five to seven days m all , m the second of its stages, the 
laiva has been observed to increase by one-third of its length m 
twenty-foui hours They lesemble those of the well-known meat 
fly, Calhplio) avovutoi ia, but are smallei, longer, more slendei, trans- 
parent, smooth, and shining, and legulaily conical The prop-leg 
at the apex is also much smaller, and cannot be seen from above 
when the laiva is m motion They eat the decaying paits of the 
manure, leaving the bits of hay and straw The pupanum, or pupa- 
case, is aquaitei of an inch long, cylindrical, and dark hi own, 
closely lesembhng that of Stomoxys calcitians, from which it 
chiefly diffeis in the larger and squaier anal spiracles and the 
smoother apex The enclosed pupa is of the usual type of the 
cycloihaplious Zhjptem , and is leadily distinguishable from that 
of Stomo&ys by its bioad spatulate labium and curved maxillary 
palpi , it rests m the case with the hard framework of the jaws 
of the old larva skm next the ventral side , and when the fly 
pushes its way out, after lemammg from five to seven days 
as a pupa, the upper end of the case splits off just behind the 
sutuie between the thoiax and abdomen The term “pupa” is 
here used m a geneial sense, since intermediate stages of de- 
velopment (vanously called “pseudo-nymph” or “semi-pupa”) 
m that condition occm m the Muscidce , as m Hymenoptei ci, 
Gdl&oytem^ he 

On leaving the pupa-case, the fly runs about with its wings 
soft, small, and baggy, pressed to the side of the body much as 
m the pupa It is pale, with the colours not set, and the mem- 
branous portion of its foiehead constantly distends with air as the 
fly moves, being connected with the tr ache eg From Mr Lowne’s 
observations on the anatomy of the blow-fly, this organ is evi- 
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dently employed for pushing away the end of the pupanum when 
the pupa slips out of its case 

The whole period of evolution being thus from ten to fourteen 
days only, and the number of eggs laid by each female fly so numer- 
ous, it will be leadily seen that any slight personal inconvenience 
toman, as produced by the habits of the perfect insect, axe much 
ruoie than compensated foi by the unceasing labours of its laiva; 
as seavengeis , the benefit being the moie duect as the work is 
invariably done close to human habitations The woi kings of the 
law of nature, by which an excess of mciease m any one species is 
checked, are conspicuously shown m the case of this insect Not 
only do the ordinary paiasites of its own class (some Hymeno- 
pteious, and m one lecoided instance Coleopterous) attack it m its 
eailiei stages, but ceitam common buds aie particularly addicted 
to it m tile peifect state (in which also a Ghehfei , a minute 
European lepiesentative of the scoipions, has also been found 
parasitically attached to it) The vegetable woild also supplies 
some lethal agents m the shape of fungi (notably Empmsa muscce), 
individuals deatioyed by which are constantly to be seen in 
autumn unable to move, and distended or liiptmed by the 
expansion of the internal growth, the white spores of which aie 
finally to be observed scattered lound their victim 

Trivial as the house-fly may appeal even to entomologists, it is 
to be noted that leeent observations by the German biologist 
Weissman on its development have resulted m Ins discovery of its 
possessing “imaginal discs” m the eaily larval state — a stiuctuie 
deemed of sufficient value to suggest a new division of the whole 
Insecta into “ Disco ta 15 and “ Ahscota ” 

HOUSELEEK, Sempervivum, a genus of ornamental 
evergreen plants belonging to the natural order Crassu 
lacece. About 30 species are known m gardens, some of 
which are hardy perennial herbs, and grow well in dry oi 
rocky situations , the others are evergreen shrubs or under- 
shrubs, fit only for cultivation m the greenhouse or con 
setvatory The genus Sempei vivum is distinguished from 
the nearly allied Sedum by having about 12 petals, and 
by the glands at the base of the ovary being laminated 
if present The common houseleek, S t tectoium , L (Germ 
Ilauswuizel , Fr Jouba?be) } is often met with m Bntam 
on roofs of outhouses and wall tops, but is not a native 
Originally it was indigenous in the Alps but it is now 
widely dispersed in Europe, and has been introduced 
into America. The leaves are thick, fleshy, and succu- 
lent, and are arranged m the form of a rosette lying close 
to the soil. The plant propagates itself by offsets on 
all sides, so that it forms after a time a dense cushion or 
aggregation of rosettes The flowering stem, which is 
of rather rare occurrence, is about a foot high, reddish, 
cylindrical, and succulent, and terminates m a level-topped 
cyme, reflexed at the circumference, of reddish flowers, 
which bloom from June to September, The houseleek 
has been known variously as the Housellck, Homew r ort, 
Great Houseleek, Sedum majus , and Crassida major altei a, 
Sedum acre , L, being styled the Least Houseleek In 
Germany xt is sometimes called Bonnerkraut , from being 
supposed to protect the house on which Lt grow T s from 
thunder The leaves aie said to contain malic acid m 
considerable quantity, and are reckoned by herbalists to 
possess cooling and astringent properties The leaves, 
freshly bruised, are applied to hsemorrhoids, boils, wens, 
and corns, and the expressed juice is used as a remedy for 
inflammation of the eyes and freckles, and especially for 
thrush (aphthae) in children, also for stings and burns, ery- 
sipelas and herpes, Internally houseleek is used as a cooling 
remedy m dysentery and fluxes The young leaves have 
also been eaten as salad, like Fortulacca. S glutmosum , 
Ait , and S . balsamifei um, Webb, natives respectively of 
Madeira and the Canary Islands, contain a very viscous sub- 
stance in large quantity, and are used for the preparation of 
bird-lime , fishermen m Madeira, after dipping their nets m 
an alkaline solution, mb them with this substance, render- 
ing them as tough as leather S. montanum , L., indigenous 
m Central Europe, according to Gmelin, causes violent 
purging ; S* arboreum , L., ro yiya ad^oiov of Dioscorides, 
is employed m Gyprus, the East, and northern Africa as 



318 H 0 U- 

an external remedy for malignant ulcers, inflammations, 
and burns, and internally for mucous discharges 
See Batten and Holland, Dictionary of Plant Names, pp. 265-271 3 
Fnstedt, Jocmms Pianclccnii Botanologia, p 60 ; Rosenthal, Plan- 
tern um Diaphoi icarum, p 576 

HOUSSA, Housa, Haussa, or Hausa, an important 
people of the western Soudan, forming a mam element m 
the population of the country between 12° and 13° N lat., 
from the Niger in the south-west to Bornu in the east. 
By Barth they are identified with the Atarantians of 
Herodotus , and it is certain that at a comparatively early 
date they attained great political power. The seven 
original states of Biram, Daura, Gobir, Kano, Eano, 
Katsena, and Zegzeg, formed a great confederation or 
empire, which extended its authority over many of the 
neighbouring countries, and retained its pre-eminence till 
the beginning of the 19th century, when the Pullo (Fellata 
or Fulbe) rose upon its rums Physically the Houssa may 
be considered as the most typical of all the negro peoples 
they are strongly and somewhat heavily built, and even 
where there has been a considerable intermixture of Barber 
or Pullo blood, their racial persistence is very marked. In 
intellectual qualities they hold the very foremost rank 
among the negroes ; they are excellent agriculturists, and, 
almost unaided by foreign influence, they have developed 
a variety of industries, such as the making of cloth, mats, 
leather, and glass, as well as a very extensive trade. In 
Sierra Leone and the Gold Coast territory the Houssa form 
the backbone of the military police, and under Captam 
Glover, who was the first to enrol them under the British 
flag, they did good service in the Ashantee campaigns 

The Houssa or Afnu language ranks as one of the richest 
and most cultivated m Africa, and it is not only the 
dominant vernacular throughout a large part of the 
Soudan, but serves as the means of communication in a 
great many places throughout the region to the south and 
west of the Lower Niger At Idda, says Bishop Crowther 
(Proc. Hoy, Geog Sog,, 1877), we found Houssa becoming 
more generally spoken by the inhabitants, and at Igbegbi 
it is one of the prevailing languages of the mixed popula- 
tion of that town. From Lagos, Badagry, and Porto 
Novo, and upwards to the Niger, wherever Mahometans 
are found, Houssa is spoken by them, through it the 
Koran is explained in the mosques throughout Yoruba 
According to Hr BaLkie (Observations on the ffausa and 
Fulfidde , printed for private circulation, Lond 1861) there 
are two master dialects — the Daura or eastern, and the 
Gobir or western. Of these the latter is the more original, 
the other the more refined. The Katsena form is very 
pure, and closely resembles the Gobir; that of Kano is 
extremely corrupt, though not so much so as that of Zanya 
or Zozari. As an example of the richness of the vocabu- 
lary, Dr Crowther mentions that there are eight names 
for different parts of the day from cockcrow till after sunset. 

See El Hags Aid Salam Shabeeny, Account of Timbnctoo and 
Raussa Territories , 1820, Norris, Dialogues and part oftheNeiv 
Testament % n the English, Arabic, Haussa, and B 07 nulanguages, 1858 , 
Koelle, Polyglotta Afncana, 1851; Barth, Travels m North and Cen- 
tral Africa, voL 11 , London, 1857, and Centra l-Afrikamscke Voka- 
bularun, Gotha, 1862 and 1866 , Schon, Grammar of the Rausa Lmi* 
gmge, London, 1862 , Id , Bausa Beading Book , 1877 ; and Id , A 
Dictionary of the Rausa language, 1 877. Schon has also produced 
Houssa tianstations of Gen (1858), Matt (1857), and Luke (1858) 

HOUSTON, a city of the United States, capital of Harris 
county, Texas, and the next city in the State to Galveston 
as regards both population and commercial enterprise, is 
situated on the left bank of Buffalo bayou at the head of 
navigation, and at the junction of several railways, 50 miles 
north-west of Galveston, The bayou is crossed at Houston 
by several bridges Most of the streets are shaded by fine 
avenues of trees, and the principal of them are traversed 
by tramway cars. The chief buildings are the city-hall 
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and market-house, completed in 1874?, at a cost of 400,000 
dollars, the masonic temple of the grand lodge of Texas, 
and the hotels, the largest of which is the finest m the State. 
The city is well supplied with schools and churches, and 
has two large public libraries. It is the principal lailway 
centre of the State, and the depOt of an extensive and uch 
agricultural legion, besides being the seat of important and 
varied manufactures. The recent deepening of the bayou 
so as to make it navigable for vessels drawing 9 feet of 
water has considerably increased the shipping tiade, 
which is chiefly m lumber. The town possesses iron and 
biass foundenes, railway machine shops, plamng-rmlls, 
factories for cars, waggons, and agricultural implements, 
sheet-iron and tin works, a large flour-mill, beef-packing 
establishments, and manufactuies of cotton, soap, Bor Hand 
cement, and bone dust. In the neighbourhood Iheie aie 
extensive nurseries. The annual fair of the State of Texas 
is held at Houston. The city, which was named after 
Samuel Houston, noticed below, was settled m 1836, and 
m 1837 it was for a short time the capital of the State 
In 1870 the population was 9382, and in 1880 it had 
increased to 17,000. 

HOUSTON, Samuel (1793-1863), an American general 
and statesman, was born near Lexington, Virginia, 2d 
March 1793 On the death of his father, a soldier of the 
revolution, m 1807, he removed with his mother to the 
frontier, and settling m Blount county, Tennessee, was soon 
on familiar terms with the Cherokee Indians For a while 
he acted as clerk to a trader, and then as village school- 
master, but in 1813, after a residence of nearly three 
years among the Indians, he joined the United States 
army He served with Jackson m the war against Great 
Britain, and at the peace of 1815 had risen from the ranks 
to a lieutenancy. Although conscious of his success, and 
pioud of having won Jackson’s friendship by his biavery, 
he then resigned his commission and turned to the study 
and practice of law at Nashville. In 1823 Tennessee re- 
turned him to congress, and four years later he was elected 
governor of the State. He married m January 1829, and 
m the April following, without assigning any reason, he 
suddenly abandoned his home and his office, and took up 
his lesidence among the Cherokees, by whom he was 
formally adopted as a member of their nation Returning 
1 to Washington, he successfully pleaded theii cause against 
the Government agents who had wronged them In 1832 
he settled in Texas, and was soon after elected a member 
of the convention called for the purpose of framing a con 
stitution for that State, then m difficulties with the 
Mexican Government On March 2, 1836, Texas declared 
its independence, and, on the 2d of April following, won it 
on the field of San J acmto, where Houston, who had been 
appointed commander-in-chief of the Texas forces, with a 
body of 783 raw troops, defeated 1600 Mexican veterans 
led by Santa Anna, On the recognition of the independ- 
ence of Texas, Houston was elected president of the new 
republic, and re-elected m 1841, and, when Texas was ad- 
mitted to the Union in 1845, he was returned as one of its 
two representatives to the senate. There he distinguished 
himself as a zealous friend of the Indians, opposing the 
Kansas and Nebraska bill in a memorable speech (3d March 
1854), and voting against the Lecompton constitution of 
Kansas. His decided opposition to secession obliged him 
in 1861 to retire from the office of governor of Texas, 
which he had held from 1859 He died at Huntersville, 
Texas, 25th July 1863 The hero of San Jacinto was 
above all things an able soldier, wary, Intrepid, and reso- 
lute ; but he also possessed as a legislator the qualities of 
rare foresight, cool discrimination, and fearless candour 

See his Life (New York, 1855), Ins Letters to the People (1856), 
and S. L Knapp’s History of America (New York, 1875). 



319 


H 0 U- 

HOUWAERT, Jean Baptista (1533-1599), Fl emish 
poet, was tlie most prominent of the ihetoncians of his day 
He held the title of “ Counsellor and Master in Oidinary 
of the Exchequer to the Dukedom of Brabant” As a 
patriot and a friend of the prince of Orange he played a 
prominent part m the revolution of the Low Countries against 
Spam, and when the prince enteied Brussels victoriously, 
September 23, 1577, Honwaert met him m pomp at the 
head of the two chambeis of rhetonc, the “Book” and the 
,f Garland of Mary.” He died at Brussels, March 11, 1599 

His existing works are of an allegoncal and highly fantastic 
older, and prove him to have been a disciple of Matlhys de Castelyn 
He wiote the Commerce of Amorosity (Den Handel del Amourens- 
heyt), consisting of foni plays or moralities m veise, namely, 
JBneas and Dido , Narcissus and DJio, Mai s and Venus, and 
Zounds? and Reio His other pnncipal poem nr a didactic epic on 
the vanity of human love, Pegasides Pleyn , of den Lusthof dcr 
Maechden These and other lahonous and exemplary pieces gained 
lnm the title of the “ Homer of Brabant ” from his contemporanes 
Houwaert puded himself on the introduction of classical and 
mythological names into his poems, hut he had little or nothing of 
the antique spuit. 

HOVEDON, Boger of, an old English chronicler, was 
m all probability born at Howden, in the East Biding of 
Yorkshire, and was possibly a member of a family winch 
had taken its name from the place The date neithei of 
his birth nor his death is known, and the first notice we 
have of him is as being sent in 1174 by Hemy II , on whom 
he was m attendance m France, to endeavour to induce 
the lords of Galloway to withdraw from then allegiance to 
the king of Scotland He appears to have been recom- 
mended to the notice of Henry Horn his knowledge of law, 
and to have occupied a place m his household It has been 
conjectured, but without much evidence, that he was a 
student of Oxford , and the ascription to him of a volume 
of lectures is also without ground to suppoib it. Fiom the 
interest manifested m his history regarding the dispute 
between Archbishop Boger of York and Bishop Hugh of 
Durham m regard to synodal fees, it has been supposed 
that he himself held for some time the living of Howden, 
but this is likewise wholly devoid of direct conoboration 
In 1175 he was employed by Hemy m the delicate mission 
of inducing the monastic houses to send deputations to 
Woodstock foi the purpose of choosing their rulers In 
1189, the last year of Henry's leign, he was appointed a 
justice itinerant for the forests m Northumberland, Cum- 
berland, and Yorkshire; and it is probable that after 
Henry's death he retired to Howden, since from the number 
of his references to Yoikshire disputes it is evident that 
he must have been living m that county during the time 
that he compded the latter poition of his Chronicle. As 
the Ohionicle closes abruptly m 1201, it is probable that 
he did not live long beyond that date. 

The woik of Bogei of Hovedon, winch commences vith the close 
of the Clnomcle of Bede m 732, is divided by Piofessoi Stubbs into 
four paits — the 1st ending with 1148, and consisting chiefly of the 
Histoi ico post Bedam, with a few alteiations and additions , the 2d 
ending with 1169, based pnncipally v on the Melrose Ghoaicle , and 
fiom 1163 composed mainly of the A Beckett letters contained m 
the collection made by John of Salisbury and Alan of Tewkesbuxy, 
the 3d ending with 1192, and virtually a condensation of Benedict's 
Chronicle, with the occasional addition of ummpoitant details and 
several vauations, many of which aie inaccurate and of such a kind 
as to show that he wiote fiom memory, the 4th ending in 1201, 
and evidently a nairative of contemporary events The woik of 
Rogei of Hovedou was cited m 1291 by Edward I , when claiming 
the lordship of Scotland, as one of the authorities m legal d to the 
homage done by the eailiei kings to his ancestors The independ- 
ent value of tlie work belongs almost wholly to the last portion, 
although various documents of interest to be found nowhere else 
aie incorporated m the 2d and 3d portions 

The CJnoniele was first punted m 1596 m Sir Henry Saville's collection of the 
Bet ip tores post Bedam , and was icpimted at l<rankfoit m 1601 A translation of 
it "by H F Riley, B A , appealed in 1852, and forms pait of Bohn's Antiquarian 
Library, and it has been published in 4 vols , 1808-71, m the seiies of the 
Hastei of tlie Rolls, undei the editoislnp of Piofessoi Stubbs, whose pi eface con- 
tains an elaborate criticism of the woik and a full account of the vanous MSS. 
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HOWABD, Henry. See Surrey, Earl of. 

HOWABD, John (1726-1790), “the philanthropist,” 
was born in 1726, most probably on Septembei 2, and at 
Enfield, where his father, a moderately wealthy retired 
London merchant, had a country house His childhood 
was spent at Car dmgfcon near Woburn, Bedfordshiie, where 
his father had a small estate , for seven years he was undei 
the tuition of the Bev John Worsley of Hertfoid (author 
of a Latin grammar and of a new translation of the New 
Testament), and he was afterwards placed for a short time 
at a private academy m London under Mi John Eames, 
F B.S At the close of a very imperfect school education 
he was apprenticed by his father at a considerable premium 
to a firm of grocers m the city , but on the death of the 
elder Howard m September 1742, by which he inherited 
considerable property, he bought up his indenture and 
devoted more than a year to foreign travel, during which 
he acquired some knowledge of French Never constitu- 
tionally strong, he on his return to England settled m 
lodgings at Stoke Newington as a confirmed valetudmanan, 
his days being spent for the most part in hypochondriac 
idleness (for little importance can be attached to what have 
sometimes been called his studies m medicine and meteoro- 
logy) Having been nuised through an acute illness by 
an attentive landlady, a widow of some fifty-three yeais of 
age, he felt that he could offer no adequate return shoit of 
marriage for her motherly kindness, and they wei e united 
accordingly m 1752. Left a widower m less than three 
years, Howard broke up his establishment at Stoke New- 
ington in 17*55, and resolved to go abroad, the recent 
oecunence of the earthquake at Lisbon atti acting him to 
Portugal The ship, however, m winch he sailed was so 
unfortunate as to be taken by a Fiench privateer, by ^ horn 
both ciew and passengers were earned to Brest, where they 
were treated with great harshness and almost staived At 
Morlaix and at Carbaix Howard had further opportunities 
of observing the tieatment to which prisoners ot war were 
usually at that time subjected ; and when permitted on 
parole to return to England to negotiate an exchange for 
himself, he not only accomplished his peisonal object, but 
also successfully represented the case of those who had been 
his fellow-captives Abandoning for the time his Lisbon 
scheme, he now retired to his property at Cardmgton, where 
he continued to intei est himself m meteorological observa- 
tion, for some slight notes on which he obtained publication 
m the Transactions of the Boyal Society, of which he had 
been admitted a member m 1756 After his mainage 
(April 1758) to Henrietta, eldest daughter of Edward 
Leeds of Croxton, Cambridgeshire, he continued to live a 
secluded life, partly at Cardmgton and paitly on another 
property which he had purchased at Watcombe, Hampshire. 
In both places he distinguished himself as a kind landlord, 
and at Cardmgton especially he displayed a highly enlight- 
ened philanthropy m his efforts to raise the condition of 
the poor by the construction of model cottages and by the 
erection of schools. In March 1765 his home was again 
desolated by the sudden and unexpected death of his 
wife, a few days after she had given birth to a son, her first 
and only child , and soon Howard's drooping health and 
spirits imperatively demanded a change of air and scene 
After visiting Bath and London, he m the spring of 1768 
crossed to Holland ; and another brief stay at Cardington 
was followed by a prolonged tour in France, Switzerland, 
and Italy as far as to Naples, whence he returned m 1770 
by Germany and the Bbme Having resumed his former 
course of life at Cardington, he was m 1773 named high 
sheriff of Bedford, an office which, although as a noncon- 
formist he was unable to take the usual tests, he resolved 
to accept. The characteristic work of his life may he said 
to have now begun. When the assizes were held he did 
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nob content himself with sitting out tlie trials in open court; 
his inquisitiveness and his benevolence alike impelled him 
to visit the jail to which the prisoners had been condemned 
Howard found it, like all the prisons of the time, wretchedly 
defective m all its arrangements, but u hat chiefly astonished 
and shocked him was an almost incredible abuse arising out 
of the circumstance that neither the jailer nor his suboidi- 
nates weie salaried officers, but were dependent for their 
livelihood on fees which they rigorously exacted from the 
prisoners themselves He found it to be a fact that some 
whom the juries had declared not guilty, others m whom 
the grand jury had not found even such appearance of guilt 
as would warrant a tnal, others whose prosecutors had failed 
to appear, were frequently detained in prison for months 
after they had ceased to be m the position of accused 
parties, until they should have paid the fees of jail delivery. 
(See Introduction to The State of the Prisons m England 
and TFufes ) His prompt application to the justices of the 
county for a salary to the jailer m lieu of Ins fees was met 
by a demand for a precedent for charging the county with 
such an expense. This he undertook to find if such a thing 
existed He went accordingly from county to county until 
Ms journey had extended to every town in England which 
contained a prison, but the object of his seaich eluded 
inquiry. He could find no precedent for charging the 
county with the wages of its servants, but lie did find so 
many abuses in prison management which imagination had 
nevei conceived, and so many sufferings of which the 
genet al public knew nothing, and of which the law took 
no account, that he determined to devote to the exposure 
of those wrongs and the reform of those abuses whatever 
time and money might be needful The task cost him a 
fortune, and the best remaining years of lus life. The 
subject of prison reform, indeed, had not previously been 
wholly absent from the public mmd. As early as the 
year 1728 the House of Commons had appointed a com- 
mittee to inquire into the state of Hewgate, the Marslialsea, 
and other London prisons, where abuses had come to 
light which had caused the house to order the arrest of 
several governors of jails, who were tried for high mis- 
demeanours (see Reports of the Committee Appointed to 
Inquire into the State of the Gaols, 1729) Much more 
recently Fopliam, member for Taunton, had forced the 
unwilling legislature at least to discuss the propriety of 
paying fixed salaries to jaileis out of the county rates ; but 
in February 1773 the bill after passing the second reading 
had been withdrawn with a view to its being again brought 
forward in. an amended form The way had thus been 
prepared for a friendly reception to anything Howard 
might have to say as the result of his investigations , and 
at the close of his first rapid survey of the English prisons 
he was, through the influence of the supporters of Popham’s 
bill, cited to appear before a committee of the whole house 
in March 1774. After his report had been received and 
he himself examined upon it, it was moved and carried, on 
the house resuming, “ that John Howard, Esq., be called 
to the bar, and that Mr Speaker do acquaint him that the 
House are very sensible of the humanity and zeal which 
have ledhim to visit the several jails of this kingdom, and 
to communicate to the house the interesting observations 
which he has made on that subject ” Almost immediately 
an Act was passed which provided for the liberation, free 
of all charges, of every prisoner against whom the grand 
j*uiy failed to find a true bill, giving the jailer a sum from 
the county rate in lieu of the abolished fees. This was 
followed m June by another requiring justices of the peace 
to see that the walls and ceilings of all prisons within their 
jurisdiction were scraped and whitewashed once a year at 
Iqast j that the rooms were regularly cleaned and ventilated , 
tljat infirmaries were provided for the sick, and proper care 


taken to get them medical advice ; that the naked should 
be clothed ; that undergiound dungeons should be used as 
little as could be, and geneialiy that such courses should 
be taken as would tend to restore and preserve the health 
of the prisoners. It was highly characteristic of the man 
that, having caused the provisions of the new legislation to 
be printed at Ms own private cost in large type, he sent a 
copy to every jailer and warder m the kingdom, determined 
that no one should be able to plead ignorance of the law if 
detected in the violation of its provisions He then set 
out upon a new tour of inspection, from which, however, lie 
was brought home by the approach of a general election m 
September 3774. Siding with those who objected to the 
American policy of the Government, he had consented to 
stand as one of theanti-ministeual candidates for Bedford, 
although, however, he was returned by a narrow majority 
along with lus fnend Whitbiead, he was unseated aftei a 
scrutiny on account of the alleged disqualification of some 
of those voters who had supported him He was thus left 
entirely free for the vigorous prosecution of the special task 
which he had assigned lumself, and he began to have 
thoughts of publishing the immense mass of facts which he 
had so industriously collected, and which was still so lapidly 
accumulating But after a tour which had extended to 
Scotland and Ireland, it occurred to him before going into 
print that Ins notes would be much enhanced m utility if 
supplemented with the regulations and arrangements of 
the more important Continental prisons In April 1775, 
accordingly, he set out upon an extended tour through 
France, the Low Countries, and Germany At Paris he 
was at fiist denied access to the prisons ; but by recourse 
to an old and almost obsolete law of 1717, according to 
which any person wishing to distribute alms to the pnsoneis 
was to he admitted and allowed to dispense Ins chanty 
with lus own hand, he succeeded m inspecting the Bicetie, 
the Force Fftv&pie, and most of tlie other places of confine- 
ment, the only important exception being the Bastille. With 
regard to this last, however, he succeeded m obtaining pos- 
session of a suppressed pamphlet, which he aftei winds 
translated and published m English, to the unconcealed 
chagrin of the French author lties. At Ghent he examined 
with special interest the great Mai&on de Foice, then recently 
erected ; its distinctive features — useful laboui, m tho 
profits of which the prisoneis had a share, and complete 
separation of the inmates by mglit — drew from him the 
exclamation that it was a “ noble institution ” At Amstci- 
dam, as m Holland generally, lie was much struck with the 
eompaiative absence of crime, a phenomenon which he 
attributed to the industrial andieformatory tieatmcnt tlieie 
adopted. In Germany he found little that was useful and 
much that was lepulsive ; m Hauover and Osnabruck, 
under the rule of a British soveieign, he even found traces 
of torture Beturmng to England m autumn with his 
copious notes, lie determined, before finally reducing them 
to older and sending them to press, to undertake another 
tour of England This lasted for seven months (November 
1775 to May L776), and yielded results so important by 
way of correction and supplement that he resolved to give 
his Continental experience the benefit of a similar revision. 
On this occasion he extended his tour to several of the 
Swiss cantons At last in 1777 appeared The State of the 
Prisons in England and Wales, ivitli Preliminary Observa- 
tionsj and an Account of some Foreign Prisons (Warrington). 
It met with a very favourable reception, although its author 
was fully justified m Ins statement m the preface that as 
the journeys were not undertaken for the traveller’s amuse- 
ment, so the results of them were not published for general 
entertainment. It consists principally of a mass of minute 
statistical details, somewhat pedantically accumulated and 
very unmethodically arranged ; its most important section 
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— that relating to “ proposed improvements m the structure 
and management of prisons ” — constituting less than a tenth 
part of the whole One portion of his subject, indeed, — 
that relating to the ships used for transportation of convicts, 
— had been to some extent taken out of his hand by the 
passing in 17T6 of the Act authorizing the hulk system , 
but even m this connexion the appearance of his work was 
highly opportune Following within a few years the pub- 
lication of Beccaria’s work On Crimes and Punishments , 
it called public attention to the practical question of the 
treatment of criminals m a manner which compelled the 
adoption of remedial or at least of palliative measures, 
although the full difficulty and delicacy of the problem 
had not as yet been thoroughly appreciated One of the 
most immediate results was that Sir W. Blackstone and Ml 
Eden were requested to draft a bill for the establishment 
of penitentiary houses, where by means of solitary imprison- 
ment, accompanied by well-regulated labour and religious 
instruction, the object of reforming the criminal and muring 
lum to habits of industry might be successfully pursued 
New buildings were manifestly necessary in order that the 
piovisions of such an Act might be carried into effect , and 
as no one seemed to know how to set about their construc- 
tion, Howard volunteered to go abroad again and collect 
plans and other information On this errand (April 1778) he 
first went to Amsterdam, and carefully examined the u spin- 
houses” and “ rasp-houses” for which that city was famous ; 
next he traversed Prussia, Saxony, Bohemia, Austria, and 
Italy, everywhere inspecting prisons, hospitals, and work- 
houses, and carefully recording the meats and defects of 
each. In the course of this tour he was received with 
marked consideration and respect at more than one court ; 
bat the personal incident of greatest consequence was one 
which befel him on a voyage along the Tuscan coast A 
sudden and violent storm had compelled the master of the 
small vessel m which he had taken a passage for Leghorn 
to seek the shelter of land, cold, wet, and exhausted, 
passengers and crew reached a little island harbour, but 
only to find that through fear of the plague (they having 
sailed from a port supposed to be infected) a landing was 
refused them Driven back again upon the storm, they were 
carried by its violence to the coast of Algeria, where a 
similar experience was encountered, permission to enter the 
harbours there also being peremptorily denied. It was this 
occurrence which first directed Howard's attention to the 
subject which engrossed Ms attention m after years, and 
m the investigation of which he ultimately lost his life 
Leghorn at last reached, he hastened northwards through 
Lombardy, France, and Flanders, arriving m England m 
1779. The information he had obtained having been placed 
at the service of the House of Commons, a bill was intro- 
duced and passed for building two penitentiary houses m 
Middlesex, Surrey, Kent, or Essex (as might be afterwards 
determined), and Howard was appointed first supervisor 
(19 Geo III. cap 74) The scheme, however, did not 
proceed without friction too tiymg for Ms patience , and 
after much time had been lost m interminable discussions 
with Ms colleagues as to the sites of the proposed buildings, 
he m January 1781 wrote to Lord Bathurst resigning 
Ms post before anything practical had been achieved 
In 1780 he had published a quarto volume of 220 pages 
as an appendix (the first) to his State of Prisons ; about 
the same time also he caused to be printed his translation 
of the suppressed French pamphlet on the Bastille , but on 
obtaining release from his employments at home Ms passion 
for accumulating statistics urged him to new and more 
extended Continental tours, as far as to Denmark, Sweden, 
and Bussia m 1781, and to Spain and Portugal in 1783 
The results of these journeys (which were full of curious 
and romantic incidents) were embodied m 1784 m a second 
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appendix, with the publication of which lus duect labours 
m connexion with the subject of prison reform may be said 
to have ceased The five remaining years of his life were 
chiefly devoted to researches on a different though cognate 
subject, that of the means which ought to he used for pre- 
vention of the plague, and for guarding against the propa- 
gation of contagious distempers m general Having at the 
suggestion of his medical friends provided himself with a 
list of queries to be put to the physicians in attendance at 
the lazarettos he proposed to visit, he m November 1785 
sailed for Holland, and thence travelling through France 
inspected the great lazaretto at Marseilles, though with 
considerable difficulty, owing to the unfriendliness of the 
authorities. He next passed through Florence, Borne, and 
Naples to Malta, whence he sailed by Zante to Smyrna, 
where his reputed medical skill opened all the prisons and 
hospitals to his inspection, and where he had ample oppor- 
tunities of studying the plague in its most fatal form He 
then went to Constantinople, where the fame of his skill 
had preceded him, and where some further fortunate 
practice greatly added to his prestige. Declining the 
hospitalities of the British ambassador, however, he devoted 
himself entirely to the care of the neglected poor, and per- 
sistently forced his way into infected caravanserais and 
pest-houses whither physician and dragoman alike declined 
to follow him. At length his researches seemed to be 
complete ; and with a great accumulation of papers and 
memoranda, he was preparing to return homewards by 
Vienna, when it occurred to his scrupulous mind that he 
still lacked one essential qualification for practically dealing 
with the matter which he had taken m hand , he had not 
as yet had any personal expeuenee of quarantine discipline. 
Altering Ms plans accordingly, he returned to Smyrna, 
and, deliberately choosing a foul ship, took a passage to 
Venice that he might there undergo the usual confinement. 
A protracted voyage of sixty days, during which an attack 
by pirates gave Howard an opportunity of manifesting in 
a new form that personal bravery which was one of his 
characteristics, was followed by a weary term of confine- 
ment which enabled him to gain, though at the cost of 
considerable hardship and suffering, the experience he 
had desned. While imprisoned in the Venetian lazaretto 
he received two pieces of intelligence which from very 
opposite causes gave him acute pain. One was the 
announcement of a proposal that a statue should be 
erected commemorative of his services m the cause of 
humanity, to Howard as “a private man with some pecu- 
liarities,” desirous to retire into obscurity and silence, it 
presented itself as a ec hasty and disagreeable measuie,” 
“a distressing affair” The other was the information 
that his only son, a youth of twenty-two years of age, after 
a course of flagrant misconduct, had lost Ms reason and had 
been put under restraint Returning hastily by Trieste 
and Vienna (where he had a long and singular interview 
with the emperor Joseph II ), he reached England in 
February 1787. His first care related to his domestic 
concerns, after these had been put mto such order as they 
admitted, he set out upon another journey of inspection of 
the prisons of the United Kingdom, at the same time busy- 
ing himself m preparing for the press the results of his 
recent tour The somewhat rambling work containing them 
was pubhshed in February 1789 at Warrington, under 
the title An Account of the Principal Lazarettos m Europe : 
with various Papers relative to the Plague , together with 
further Observations on some Foreign Prisons and Hospitals, 
and additional Remarks on the present state of those tn 
Great Britain and Ireland . In the conclusion (p. 235) 
he committed with some solemnity the result of Ms past 
labours to his country, and announced his intention of 
again visiting Bussia, Turkey, and some other countries, 
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aad of extending Ins tour in the East, adding these woids, 
“ I am not insensible of the dangers that must attend such 
a journey, Tiusting, however, in the protection of that 
kmd providence which has hitherto preserved me, I calmly 
and cheerfully commit myself to the disposal of unerring 
wisdom Should it please God to cut off my life m the 
prosecution of this design, let not my conduct be uncandidly 
imputed to rashness or enthusiasm, but to a serious, deliber- 
ate conviction that I am pursuing the path of duty, and 
to a sincere desire of being made an instrument of more 
extensive usefulness to my fellow-creatures than could be 
expected m the narrower circle of a retired life/ 5 The 
execution of the purpose he had thus expressed was delayed 
foi some time by the necessity for making special arrange- 
ments with regard to his private affairs in consequence of 
the confirmed insanity of his son; but early m July 1789 
he finally embarked m what proved to he his last journey. 
Travelling overland from Amsterdam by Hanover, Berlin, 
Komgsberg, and Riga to St Petersburg and Moscow, and 
so southwards, and visiting in passing the military hospitals 
that lay on lus route, he leached Cherson m November 
In the hospitals of this place and of the immediate neigh- 
bourhood he found more than enough to occupy his attention 
while he awaited the means of transit to Constantinople. 
Towards the end of the year his medical advice was asked m 
the case of a young lady who was suffering under the camp 
fever then prevalent, and m attending her he himself took 
the disease, which terminated fatally on January 20, 1790 
“ Give me no monument, 77 he had said, “ but lay me quietly 
m the earth , place a sundial over my grave, and let me be 
forgotten but a life like his had made such a burial even 
m a foreign land impossible, and Ms remains were followed, 
respectfully and sorrowfully, by many thousands to the 
grave, where they now lie near the village of Dauphigny 
on the road to St Nicolas A statue by Bacon with a 
suitable inscription was afterwards erected to his memory 
in St Paul’s, London 

In personal appearance Howard is described as having 
been short, thin, and sallow,^- unprepossessing apart from 
the attraction of a penetrating eye and a benevolent smile. 
({ There was an animation in his manner and a quickness m 
his gait which coi responded with the activity of his mental 
powers. In his addiess he was dignified, land, and con- 
descending, always adapting himself to the persons with 
whom he conversed, as free from a cringing servility 
amongst his superiors xu station as he was from arrogan cy 
towards those of lower rank 75 (Field), In point of intel- 
lectual ability be cannot be said to have been possessed of 
more than the ordinary endowments ; nor had education 
done all that was possible for the development of those 
which he had That he was of a deeply religions tempera- 
ment is abundantly shown by the meagre remains we have 
of his letters and diaries , while the greater part of his life 
shows that his enthusiasm of humanity was the unusual 
yet normal outcome of the smcerest piety. His benevo- 
lent impulses were sustained by a rare degree of energy and 
determination, while they were guided by a remarkable 
delicacy of tact and an equally remarkable vigour of prac 
deal common sense. It would be idle to speculate how 
far Howard’s work could have been done when it was, and 
as it was, by a man differently endowed Doubtless the 
reforms which he inaugurated were reforms urgently called 
for by the spirit and enlightenment of his age , but this 
fact rather enhances than diminishes the imperishable glory 
which belongs to him of hating been the foremost to give 
an articulate voice to that demand. “In the scale of 
moral desert the labours of the legislator and the writer 
a&fras far below his as earth is below heaven. His kingdom 
tfrnfc of a better world ) he died a martyr after living an 
fpostfe * (Beatham). 
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See Anecdotes of the Life and Character of John Howard, written 
by a Gentleman (17 90), Aikm, View of the Character and Public 
Set mces of the late John Howard , Memoirs , by Baldwin Brovn 
(1818), Taylor (1836), Hepwoith Dixon (1849), Field (1850), anti 
Stoughton (1853) , and Correspondence of John Howard, with bnef 
Memoir and Anecdotes (1855) 

HOWE, John (1630-1706), one of the greatest; of the 
later Puritan divines, was born May 17, 1630, at Lough- 
borough, Leicestershire, of which parish lus father was 
minister When hardly five yeais old he was xemoved to 
Ireland by his father, who, unable to suppoifc the ecclesi- 
astical policy of Archbishop Laud, had been ejected from 
his living. On the outbieak of the Irish rebellion in 
1 641, the exiles returned to England , and, fixing Ms abode 
m Lancaahne, the elder Howe conducted m person the 
studies of his son, who in Ms seventeenth year (May 19, 
1647) entered Christ’s College, Cambridge, as a sizar, and 
m the following year took his degree of B A. During his 
residence m this university he made the acquaintance of 
Cudworth, More, and Smith, from intercourse with whom, 
doubtless, as Calamy suggests, as well as fiom clnect 
acquaintance with the Dialogues themselves, his mind 
received that " Platonic tinge 77 which is so peiceptible m 
Ms writings. Immediately after graduation at Cambridge, 
he removed to Oxford, where he took the same degree 
m the following year, and, after becoming a follow of 
Magdalen College, proceeded M.A. m 1652. On leaving 
Oxford m that year he leturned to his father’s retreat in 
Lancashire, and received ordination at Wmwick from the 
hands of Mr Herle, the minister of the parish, who was 
assisted by the ministers of the neighbouring chapeh les. 
Sometime afterwards “an unexpected conduct of divine 
providence 77 bore him to Great Tomngton in Devonshire, 
where he spent Some years as pastor. It was there that 
he preached those discourses which at a later period 
took shape in his treatises on The Blessedness of the 
Righteous and on Delighting m God There also it was 
that he married the daughter of “Ms inner friend 57 Mr 
George Hughes In the beginning of 1657 a journey to 
London accidentally brought Howe under the notice of 
Cromwell, who, struck by his appearance and preaching, 
made him Ms domestic chaplain. In this prominent 
position, which he had accepted with very great reluctance, 
his conduct as the almoner and confidential adviser of the 
Pi o tec tor was such as to wm the piaises of even the 
bitterest enemies of his party Without overlooking the 
due claims of the Puritans, he omitted no opportunity b of 
helping pious and learned men of other denominations, 
Ward (afterwards bishop of Exeter) and Thomas Fuller 
having been among the number of those who profited by 
Howe’s kindness, and who were not ashamed subsequently to 
express their gratitude for it. On the deposition of Diehard 
Cromwell, Howe returned to Great Torrington, where, like 
all who had played a conspicuous part under the Common- 
wealth, he soon after the Restoration found himself an object 
of suspicion and hatred ; m 1662 the passing of the Act 
of Uniformity drove him from his parish For several 
years he now led a wandering and uncertain life, preaching 
in secret as occasion offered to handfuls of trusted hearers 
More than once Ms liberty was in imminent peril , and it 
is alleged by Calamy, though on doubtful grounds, that for 
two months in 1665 he was imprisoned in the Isle of St 
Nicholas in Plymouth Sound. Impelled by the demands 
of pressing want, he in 1668 published the treatise entitled 
The Blessedness of the Righteous ; the reputation which he 
had acquired by it procured for him in 1669 an invitation 
from Lord Massarene of Antrim Castle, Ireland, to become 
Ms domestic chaplain. At Antrim, where he was soon 
joined by Ms family, he accordingly spent six years of quiet, 
during which he frequently preached in public, with the 
approval of the bishop of the diocese, and also found time 
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to produce the most eloquent of his shorter treatises, The 
Vanity of Man as Mortal , and On Delighting m God , there 
too he planned the largest (and also m some respect the 
greatest) of his works, The Living Temple. In the begin- 
ning of 1676 he accepted an invitation to become pastor 
of a nonconformist congregation m Silver Street, London , 
and m the same year he published the first pait of The 
Living Temple , entitled Concerning God’s Existence and His 
Come 7 sableness with Man Against Atheism or the Epicurean 
Deism . In 1 677 appeared his tractate On the Peconciledble - 
ness of God’s Prescience of the Sms of Men with the Wisdom 
and Sincerity of His Counsels } Exhortations , and whatsoever 
means He uses to prevent them } which was attacked from vari- 
ous quarters, and had Andrew Marvel for oneof its defenders. 
His work On Thoughtfulness for the Morrow followed m 
1681 } those on Self Dedication and Union among Protestants 
m 1682 ; and that on The Redeemer’s Tears wept over Lost 
Souls m 1681 During the earlier years that followed his 
settlement m London Howe had enjoyed comparative free- 
dom from annoyance on the ground of his nonconformity, 
and had been on intimate terms with many who already 
were oi who afterwards became eminent in the Established 
Chinch, such as Stillmgfleet, Tillotson, Sharp, and Kiddei , 
but the greater severity which began to be manifested m 
1681, and which continued to be shown during the fol- 
lowing years, so interfered with his libeity that in 1685 
he gladly accepted the invitation of Philip Lord Wharton 
to travel abroad with him. The tour extended over the 
greater part of a year In 1686, matters still seeming 
hopeless m England, he determined to settle foi a time at 
Utrecht, where he officiated along with Mead and others 
m the English chapel, and also read privately with English 
students at the university Among his friends there was 
Burnet, the futuie bishop of Salisbury, by whose influence 
he obtained seveial confidential interviews with the prince 
of Orange. In 1687 Howe availed himself of the publica- 
tion by James II. of the declaration for liberty of conscience 
to return to England, and m the following year he headed 
the procession of nonconformist ministers who went to 
congratulate William on his accession to the English throne. 
The remainder of his life* so far as recorded, was extremely 
uneventful. In 1693 he published three admirable dis- 
courses On the Carnality of Religious Contention , suggested 
by the disputes and divisions that had so abundantly 
occurred among the nonconformists as soon as liberty of 
doctrine and worship had been granted. In 1694 and 
1695 he published various treatises on the subject of the 
Trinity, the principal being A Calm and Solemn Inquiry 
concerning the Possibility of a Trinity m the Godhead. The 
second part of The Living Temple , entitled Animadversions 
on Spmosa and a French Write ? pretending to confute him , 
with a recapitidation of the former part and an account of 
the destitution and restitution of God’s Temple among Men 9 
appeared m 1702. About this time he appears to have 
fallen into shattered health, but he was able m 1705 to 
give to the world a discourse On Patience in the Expectation 
of Future Blessedness , which proved to be his last work. 
He died m London on April 2, 1706. 

Though excelled by Baxter as a pulpit oratoi, and by Owen in 
exegetieal ingenuity and m almost eveiy department of theological 
learning, Howe compares favourably with either as a sagacious and 
profound thinker, while he was much mere successful in combining 
religious earnestness and fervour of conviction with laige-hearted 
tolerance and cultuied breadth of view. His style, moreover, 
though not altogether free from the literary faults which may almost 
he called characteristic of Puritanism, has often a stately yet grace- 
fid flow which the modern reader will look for in vain m most of 
Howe’s theological contemporaries The works published in his 
lifetime, including a number of sermons and other occasional 
pieces besides those specified above, were collected into 2 Vols. fob 
m 1724, and again reprinted m 3 vols, 8vo m 1848 A complete 
edition of the Whole Works, including much posthumous and 
additional matter, appeared with a Memoir in 8 vols. m 1822 ; this 
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was reprinted in 1 vol in 1838 The Memrnis of Hone by Calamy, 
ougmally published m 1724, have been moie than once xepnnted, 
and form the basis of The Life and Ghaiactm of Howe, with an 
Analysis of his Wi itmgs , by Henry Rogeis (1836 , new ed , 
1863) 

HOWE, Bichard Howe, Earl (1725-1799), English 
admiral, was born m 1725. By his father Emanuel 
Scrope Howe, second Vibcount Howe m the Irish peeiage, 
he was descended from an old family, several membeis 
of which attained distinction m war or in politics , and 
his mother was the daughter of Baron Ivielmansegge, 
master of the horse to Geoige I when elector of Han- 
over Leaving Eton at the age of fouiteen, Howe entered 
the navy as midshipman on board the “Severn,” which 
then formed one of a squadron under Anson destined for 
an expedition against Spam m the Pacific Nothing is 
recorded as to the manner m which he conducted himself 
in the actions m which the squadron engaged, but he afc 
any rate succeeded in winning the appioval of his com- 
mander, and m his twentieth year was made lieutenant. 
Shortly after this he was appointed to the command of a 
sloop-of-war, the “ Baltimore/’ m which with the aid of 
the “Greyhound” frigate, commanded by Captain Noel^ 
he signalized himself by defeating off the coast of Scotland 
two French vessels, of greatly superior metal to his own* 
which were carrying supplies and remfofeements to the 
Pretender. On his arrival m England he found that pre- 
vious to this action he had been raised to the rank of post- 
captain, and he seived m this capacity on the coast of 
Guinea and on the Jamaica station In 1748 he returned 
to England, and after spending three years chiefly in the 
study of naval tactics, he was m 1751 appointed to the 
“ Glory,” of 44 guns, and employed on the coast of Africa. 
In May 1752 he was Commissioned to the “Dolphin” 
frigate, m which he was employed for some years m pro- 
tecting the trade m the vicinity of Gibraltar Shortly 
after his return to England he was appointed m 1755 to 
the “ Dunkirk,” and joined the squadron of Admiral 
Boscawen, bound for America, In the course of the voyage 
thither Howe took a prominent part m capturing two 
French men-of-war, the “Alcide”and the “Lys,” This 
action was virtually the commencement of the seven years 3 
war with France, in the course of which Howe in command 
of a small squadron succeeded in capturing from the French 
the island of Chaussd, and, after obtaining a commission 
to the “ Magnamme,” distinguished himself in the attacks 
made on the Isle of Aix, St Malo, and Cherbourg, mani- 
fested conspicuous courage and readiness of resource at 
the disaster of St Cas, and in the action with the Fiench 
fleet under De Conflans disabled two of the enemy’s ships. 
Shortly before the close of the war Howe had marned, and 
by the death of his brother Viscount Howe had inherited the 
family titles and estates. From 1758 till 1 782 he represented 
Dartmouth in pailiament } in the latter year he was raised 
to the British peerage as Viscount Howe. In 1768 he re- 
ceived a seat at the board of admiralty, and in June 1765 he 
was appointed to the important office of treasurer of the 
navy, which he retained till August 1770. In October of 
this latter year he was made rear-admiral of the blue, and 
nominated commander in chief of the fleet intended to be 
employed in the Mediterranean m view of a probable 
rupture with Spain, which, however, did not take place. 
In 1775 he was promoted rear-admiral of the white, and m 
the following year he received the' command of the squadron 
despatched to America, but owing to the insufficiency of 
his force he achieved no exploit of importance, After his 
return to England he was m September 1782 appointed to 
the command of the Channel fleet, and ordered to pnoceed 
to the relief of Gibraltar, then besieged by the combined 
land and sea forces of France and Spain, wien^&fter suc- 
ceeding in supplying the garrison with stores and provisions 
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lie engaged at long ranges tlie united fleet which numbered 
44 sail to his 34, and caused them to retreat to Cadiz. In 
January 1783 Howe succeeded Keppel as first lord of 
the admiralty, an office which he resigned m the following 
April, hut again accepted under the Pitt ministry, holding 
it till July 1788. In July 1787 he was made admiral 
of the white, and shortly afterwards was raised to an earl- 
dom. In 1790 he was appointed to the command of a 
fleet intended to operate against the Spaniards, but peace 
was concluded before any action took place On the com- 
mencement of the war with France after the Revolution he 
obtained the chief command m the Channel, and on the 
1st of June 1794 gained a great victory over the French 
fleet off Ushant, dismasting ten of the enemy's ships and 
taking seven, one of which, the “Vengeur,” sank as she 
■was being towed away. On the 9th August of the same 
year he resumed the command of the Channel fleet, but m 
none of his cruises was he fortunate enough to meet any of 
the enemy's vessels; and during the greater part of 1795 
and 1796 ill health compelled him to remain on shore. 
In May 1797 he resigned his command In the same 
year he was appointed with full powers to treat with the 
mutineers m the British fleet at Portsmouth and Spithead, 
and completely succeeded, through the confidence they had 
an the friendliness of his intentions, and by the firm and 
judicious measures he adopted, in eradicating the causes of 
discontent. During the latter years of his life Lord Howe 
suffered much from ill health, and he died under a violent 
attack of gout, August 5, 1799, A splendid monument 
was erected to Howe m St Paul’s Cathedral. 

Loid Howe is entitled to the exceptional praise of never having 
failed to bear himself with credit and success m any of 3ns enter- 
prises The qualities m which he excelled were coolness, firmness, sea- 
manship, and caution — an excess of the latter virtue, however, tending 
perhaps on some occasions to dimmish the lustre and completeness 
of his victories. He introduced a new and thorough system of 
naval tactics, evolutions, and signals, and bestowed careful and 
minute attention on all the details of the service In person he 
was tall and well-proportioned. His countenance was strongly 
marked, somewhat harsh m expression except when softened by his 
genial smile, and dark m complexion— although the sobriquet of 
Black Dick by which he was known in the navy was not due to 
this circumstance, but to a mezzotmto portrait of himself which 
hung m his cabin The benevolent friendliness of his disposition 
seeured him the strong affection and confidence as well as lespect 
of his seamen, while no pi ofessional jealousy prevented him from 
doing fall justice to the achievements of his officers 

HOWELL, James (1594-1666), a voluminous English 
author, best known by his collection of letters (. Epistolce Ho- 
Eliance) and his Instructions for For revue Travell , which, 
ia Mr Arber’s phrase, form our first handbook for the Con- 
tinent, Howell, as he was proud to acknowledge, was a 
Welshman ; he was bom probably at Abernant in Carmar- 
thenshire, where his father was minister. From the free 
grammar school afc Hereford he proceeded to Jesus College, 
Oxford, m 1610, and there he took his degree of B A m 
1613. About 1617 we find him holding the post of 
steward m Sir Robert Mansell's glass-works m Broad Street, 
and m the following year he was commissioned to go abroad 
to procure the services of some high-class workmen. It 
was nob till 1622 that he returned home, having visited 
Holland, France, Spam, and Italy ; and these three or four 
years of foreign experience made a lasting impression on 
his character and his career. Not long after his return he 
Was despatched to Spain in company with Lord Digby's 
embassy to try and settle a dispute about the unlawful 
seizure of an English vessel ; but though he remained till 
the end of 1624 he was obliged to return without success, 
the Spaniards, irritated at the breaking off of the famous 
match, were in no mood for concessions. For some time 
Howell had no stable employment, hut at length, m 1626, 
he went to York as secretary to Lord Scroop, lord president 
of the north, and for a season he appears to have been 


-HOW 

wonderfully fortunate. In 1627 he was elected M P for 
Richmond , in 1632 he was sent as orator with the embassy 
of the earl of Leicester to Denmark, and m 1642 the king 
appointed him one of the clerks of the privy council. On 
suspicion of loyalist leanings he was committed to the Fleet 
prison by the Parliament m 1643, and, though he professed 
himself most humbly submissive to its authoufcy, he was 
allowed to languish in confinement till 1648 He had 
acquired considerable fame by his allegorical AevSpoXoyla, 
published m 1640, and his Instructions for F or r erne Travell , 
1642 ; and now he was driven to maintain himself by his 
pen. He edited and supplemented Cotgrave's French and 
English dictionary, compiled Lexicon Teiragloiton , or an 
English, French , Italian , and Spanish Dictionary (London, 
1660), translated various works from Italian and Spanish, 
and wrote a life of Louis XIII. In 1660 he presented a 
petition for confirmation in the place of clerk of the privy 
council ; and, though this was not granted him, the post of 
historiographer royal was created for his benefit. In 1661 
be made application for the office of tutor in foreign 
languages to the infanta Catherine of Braganza, and m the 
following year published an Fnghsh Grammar translated 
into Spanish He died m 1666, having realized to the last 
his favourite motto, u Senesco non segnescoT Howell had no 
small ability and learning ; and all his writings are imbued 
with a certain simplicity and quaintness. His elaborate 
allegories, Discourses of Trees and the like, are now dead to 
the root , his linguistic labours, though of worth in their 
time, are a hundred times superseded; but his Letters 
(10th ed , 1737) are still almost models of their kind, and 
his Instructions, with their subtle observations and pithy 
parallels, are well worthy of their place m Mr Arbor's 
series (London, 1869). 

HOWITT, William (1795-1879), a popular writ errand 
poet, was born in 1795 at Heanor, Derbyshire, where the 
Howitfcs had long been settled. His mother and father 
being members of the Society of Friends, William was 
brought up, with his brothers, m the faith of that sect, and 
educated at the local schools of the society. What he thus 
learned was supplemented by studies m natural science and 
modern literature and languages , and his leisure, spent in 
the woods and by the brook, fostered that love of nature 
which brightened every page he wrote and won his readers' 
sympathy. A poem, published in 1814, on the Influence 
of Nature and Poetry on National Spirit , was, so far as we 
know, his first printed work. He married m 1823 a 
Quaker lady, Mary Botham of Uttoxeter, who as poetess 
and prose-writer occupies a place in literature no less dis- 
tinguished than her husband's. The first joint hook 
appeared in the year of their marriage under the title, The 
Forest Minstrel, and other Poems , After a pedestrian excur- 
sion to Scotland, they took up their residence at Nottingham, 
Howitt engaging in the business of an apothecary. In 1 824 
he printed A Poet's Thoughts at the Interment of Lord 
Byron We now find that both he and his wife had become 
known by their contributions, chiefly m rustic verse, to The 
Literary Souvenir , The Amulet , and other serial volumes of 
the day , these were collectively issued with additions in 
1827as The Desolation ofEyam (founded on the plague), The 
Emigrant, and other Poems . In 1831 Howitt produced a 
work of the class specially his own, The Bool of the Seasons , 
or the Calendar of Nature, in which he drew a picture, from 
his own observations, of the appearances of mother earth in 
the garden, m the field, and by the stream during each 
of the twelve mouths. Of quite a different character was 
A Popular History of Priestcraft (1833), which ran through 
several editions, and gained him the favour of the active 
Liberals of his time, and the office of alderman of Notting- 
ham It was followed, in 1835, by a cognate work in 2 
vol3., entitled, Pantika, or Traditions of the most Ancient 
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Times Having removed m 1837 to Esher, to be near the 
literary circles of the metropolis, Howitt there wrote in 
succession The Rural Life of England, , 2 vols,, 1838, 
Colonization and Christianity , 1838, The Boy's Country 
Booh , 1839 ; and the first series (afterwards extended) of 
Visits to Remarkable Places, Old Ralls, Battlefields, and 
Scenes illustrative of str iking passages m English Eistoi y 
and Poetry, 1840-42, m which he recorded impressions 
derived on the spot, and pictured each place with its in- 
habitants — freed, as he says, from the heaviness of the 
antiquarian rubbish piled upon them Visiting Heidelberg 
in 1840, primarily for the education of their children, the 
Howitts remained m Germany two years, studying then 
neighbours, and busying their pens in descriptions of their 
new surroundings. In 1841 Howitt produced The Student 
Life of Germany , under the pseudonym of “Dr Cornelius, 55 
including translations of some of the most popular German 
songs. The next year he published The Rural and Do - 
mestic Life of Germany, with characteristic Sketches of its 
Cities and Scenery , m the year following a translation of 
Chamisso 5 s Wonderful History of Peter Schlemihl , and in 
1844 The Life of Jack of the Mill , a version of Holthaus’s 
Wanderings of a Journeyman Tailor, and German Experi- 
ences, addressed to the English , a satire on the social life of 
Germany. In 1845 appeared Life m Dalecarha, translated 
from the Swedish of Miss Bremer, The Renounced Tr easur e, 
and Johnny Dai by shire. The Aristocracy of England, a 
History of the English People, a political sketch, appealed 
in 1846, at the beginning of which year Howitt became 
connected with the management and proprietorship of The 
People's Joui nal, a weekly paper A cLisagieement leading 
to his withdrawal he started in 1847 a rival called Howitt' s 
Journal, but this was continued through three or four 
volumes only, though The People's Journal was merged in 
it In 1847 Howitt had translated Ennemosei 5 s History 
of Magic , and written an original work entitled Homes and 
Haunts of the most eminent British Poets, 2 vols , which 
was succeeded by The Hall and the Hamlet, or Scenes and 
Characters of Count) y Life, and very speedily by Stories 
of English and Foreign Life (Bohn's Illustrated Library), 
m which Mrs Howitt assisted Then appeared The Year- 
Book of the Country, or the Field , the Forest , and the Fire- 
side, and in 1851 a three- volume novel called Madam 
Dorrington of the Dene 

Under the associated names of husband and wife an 
interesting work was brought out in 1852, The Literature 
and Romance of Northern Europe constituting a complete 
History of the Literature of Sweden, Denmark, Norway , 
and Iceland, m 2 vols. In dune of that year Howitt, with 
two sons and some friends, set sail for Australia, where 
he spent two of the most trying years of his life, working 
m the gold diggings, and visiting Melbourne, Sydney, and 
other towns Some account of the novel situations m 
which he was himself placed is given in A Boy's Adventures 
in the Wilds of Australia (1854). Shortly afterwards he 
returned to the suburbs of London, on this occasion to 
Highgate, and narrated moie elaborately his experiences in 
Land, Labour , and Gold, or Two Years m Victoria, with 
Visits to Sydney and Van Diemen's Land, 2 vols , 1855, a 
work which speedily became popular, the condition of the 
Australian colonies being then almost totally unknown m 
England. A further account of Australian life was given 
in 1857 m Tallangetta, the Squatter's Home, 3 vols The 
year before Howitt had commenced The Illustrated History 
of England for Messrs Cassell, the sixth and last volume 
of which appeared in 1861. While this work was in pro- 
gress he wrote in 1859 A Country Book of Amusements, 
and, in connexion with Mrs Hall and others, The Boy's 
Birthday Book, and in 1860 The Man of the People, 3 vols 
From 1861 to 1864 Mr and Mrs Howitt were occupied on 
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The Ruined Abbeys and Castles of Great Britain, issuing, 
before its completion, The Wye, its Ruined Abbeys and 
Castles (1863), and the same year Howitt punted a senes 
of Letters on Transportation, and the Cruelties Practised 
under the Game Lazos, and a work of great reseaiek. The 
History of the Supernatural in all Ages and Nations, and 
m all Churches, Christian and Pagan, demonstrating a 
Universal Faith, 2 vols To a man with the mental de- 
velopment of Howitt the miraculous became at all times 
an absorbing speculation; and he adds to these pages “his 
own conclusions from a practical examination of the higher 
phenomena through a course of seven years " “ If/' he 

reasons, “ yon crush the supernatural you must crush the 
universe 55 Other woiks from Howitt's prolific pen were 
Sargent's Peculiar (1864), The History of Discovery in 
Australia, &c , 2 vols, 1865; The Ruined Abbeys of the 
Border (1865), and of Yorkshire (1865), jointly with his 
wife , Woodhurn Grange, a story of English countiy Me, 

3 vols , 1867 , The Northern Heights of London, an anti- 
quarian and topographical description of Hampstead, 
Highgate, &c., 1869, The Mad War-Planet , and other 
Poems , 1871, The Religion of Rome, 1873 Suffering 
from bronchitis, Howitt had now made Rome his winter 
residence, passing the summer m Tyrol He died at Rome 
on the 3d of March 1879 

HOWRAH, the largest and most important town in the 
district of Hooghly, Bengal, and the headquarters of the 
magisterial district of Howrah, is situated on the right 
bank of the Hooghly river, opposite Calcutta, and forms a 
suburb of that city Since 1785 it has risen from a small 
village to a town, with a magistrate, suboi donate judge, <bc , 
of its own. The total area of Howrah and suburbs within 
municipal limits is 11 05 square miles, the population in 
1872 numbered 97,784, of whom 54,098 were males and 
43,686 females (Hindus, 79,335; Mahometans, 16,611; 
Christians, 1484, others, 354) The municipal income in 
1871-72 was £13,994. The town is lighted with gas; it 
contains several large and important dockyards, and is also 
the Bengal terminus of the East Indian Railway Mills and 
manufactoiies of various sorts are rapidly developing. 
Communication with Calcutta is carried on by means of 
ferry steamers, and by a massive pontoon bridge, which 
was opened for traffic in 1874 Howrah is a suburban 
lesidence for many people who have their places of business 
in Calcutta Slbpur, one of the suburbs of Howrah, situated 
opposite Fort-William, a small village at the commencement 
of the century, is now a flourishing little town. To the 
south of Slbpur are the Royal Botanical Gardens and the 
Bishop’s College. 

HOXTER (Latin, Huxana ), a town of Prussia, capital 
of a circle m the government district of Mmden, province 
of Westphalia, is situated on the Weser at its confluence 
with the Grube and the Schelpe, and on a bianch line of 
the Westphalian Railway, 2J miles S.W. of Holzminden. 
It is the seat of a provincial office and of a circle count, 
and possesses an Evangelical and a Catholic church, a 
synagogue, a gymnasium, a building-school, and a hospital 
The Weser is crossed by a stone bridge about 500 feet in 
length, elected in 1833. On the Brnnsbeig adjoining the 
town there is an old watch-tower said to be the remains of 
a fortress built by Bruno, brother of Wittekmd Xear 
Ploxter is the castle, formerly the Benedictine monastery, 
of Corvey (see Cobvey). The principal manufactures of 
the town are linen, cotton, cement, and gum, and there is 
also a considerable shipping trade. The population in 
1875 was 5645. 

H oxter m the time of Charlemagne was a villa ngia, and was the 
scene of a "battle between him and the Saxons ^ IJndei the protec- 
tion of the monastery of Corvey, founded in 816, it gradually 
increased in prosperity Ultimately it asserted its independence 
and joined the Hansa League It suffered severely during the 
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Thirty Years’ War, being captured four seveial times After tlie 
peace of Westphalia it was united to Brunswick , m 1802 it was trans- 
ferred to Oiange-Kassau, arul in 1807 to Westphalia, after the dismem- 
heiment of which m 1814 it came into the possession of Piussia 

HOYLE, Edmtthb or Edmohp (1672-1769), the first 
systematic of the laws of whist, and author of a book on 
games, was bom m 1672 His parentage and place of 
birth are unknown, and few details of his life are recorded 
Tor some time lie was resident m London, and partially 
suppoited himself by giving instruction in the game of 
whist For the use of his pupils he drew up a Short Treatise 
on the game, which after circulating for some time m manu- 
script was punted by him and entered at Stationers’ Hall 
in November 1742, The laws of Hoyle continued to be 
regarded as authoritative until 1864, since which time they 
have been gradually superseded by the new rules adopted 
by the Arlington and Portland clubs in that year He 
also published rules for various other games, and his book 
on games, which includes the Short Treatise, has passed 
into many editions The weight of his authority is indi- 
cated by the phrase ce according to Hoyle/’ which, doubtless 
first applied with reference to whist, has gained currency 
as a general proverb Hoyle died at Cavendish Square, 
London, August 29, 1769 

HEARANUS MATJKUS MAGNENTIUS (776-856), 
archbishop of Mainz, and one of the most prominent 
teachers and writers of the Carolmgian age, was born of 
noble parents at Mainz about the year 776 Less correct 
forms of his name are Rabanus and Ehabanus At a very 
early age he was sent to Fulda, where he continued until, 
on attaining the canonical age, he received deacon ’3 orders 
(801) , in the following year, at the instance of Ratgar 
his superior, he went along with Hannon (afterwards of 
Halberstadt) to complete his studies at Tours under Alcum, 
who in recognition of Ins diligence and purity gave him 
the surname of Maurus, after St Maur the favourite disciple 
of Benedict. Returning after the lapse of two years to 
Fulda, he was entrusted with the principal charge of the 
school, which under his direction rose into a state of great 
efficiency for that age, and sent forth such pupils as Walafnd 
Strabo, Servatus Lupus of Ferrikres, and Obfridof Weissen- 
hurg. At this period it is most probable that his Usccerptio 
from, the grammar of Prxscian, long so popular as a text- 
book during the Middle Ages, was compiled In 814 he 
was ordained a priest; but shortly afterwards, apparently 
on account of disagreement with Batgar, he was compelled 
to withdraw for a time from Fulda This u banishment J> 
Is understood to have occasioned the pilgrimage to Palestine 
to which he alludes m his commentary on J oshua Return- 
ing to Fulda on the election of a new abbot (Eigil) in 817, 
he himself five years afterwards (822) became superior. 
The duties of this office he discharged with efficiency and 
success until 842, when, m order to secure greater leisure 
for literature and for devotion, he resigned and retired to 
the neighbouring cloister of St Peter’s. In 847 he was 
again constrained to enter public life by his election to 
succeed Otgar in the archbishopric, of Mainz, which see he 
occupied for upwards of eight years The principal inci- 
dents of historical interest belonging to this period of his life 
were those which arose out of his relations to Gottschalk ; 
they may be regarded’ as thoroughly typical of that cruel 
intolerance which he shaded with all his contemporaries, and 
also of that ardent zeal which was peculiar to himself ; but 
they hardly do justice to the spirit of kindly benevolence 
which m less trying circumstances he was ever ready to dis- 
play. He died at Winkei on the Rhine, February 4, 856. 
He is frequently referred to as St Eabajius, but incorrectly 

His voluminous works, many of which remain unpublished,, com- 
prize commentates on a considerable number of the, bocks both of 
canonical and of apocryphal Soriptme (Genesis to Judges*. Ruth, 
Rings, Cbromcks, Judith, Esther, Canticles* proverbs, 'Wisdom, 
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Ecclesiasticus, Jei emiah, Lamentations, Ezekiel, Maccabees, Matthew, 
the Epistles of St Paul, including Hebiews), and various treatises 
relating to doctrinal and piactical subjects, including more than one 
senes of Homilies Pei haps the most impol tint is that Be Instituhone 
Clenconm, m tlnee books, by which he did much to bung into 
prominence the \iews of Augustine and Giegory the Great as to the 
training which was leqm&ite for a light discharge of the cleucal 
function, the most popular lias been a compaiatively woithless 
tiact Be Lmdibus Sancice Crueis Among the others may be men- 
tioned that Da ZhmeisoLihi xxii , swe Mymologianm Opus , a land 
of dictionary or encyclopaedia, designed as a help tow aids the lus- 
toncal and mystical mterpietation of Seuptuie, the Be Srnis 
Orchmlns, the Be Discipline*, Ecclesiastica , and the Martyr oloqmm 
All of them are characterized by erudition (lie knew even some Gieek 
and Hebiew) lather than by onguiality of thought The poems aie 
of sxngnlaily little mteiest or value, except as including one form 
of the “ Vem Cieatoi ” In the annals of German philology a special 
interest attaches to the Clossai m Latino- Theochsca A commentary, 
Super Poiphynum , punted by Cousin in 1836 among the Oimciges 
indchts cl'Abelaid , and assigned both by that editor and by Hamcau 
to Hi abanus Maiu us is now generally believed to have been the w ork 
of a disciple 

The Hist nominally complete edition of the wnks of IIi abanus Maiu us -was that 
of Colvenei (Cologne, 6 yoU fol , 1627) The Opera Omnia foim vok em -cxn 
of Migne’s Patrologice Curms Completes Hie De Umver&o 19 tlie subject of 
Compendium der Natunmsenscha ften an der Sehule zu Fulda im IX Jahilmnda t 
(Beilm, 1SS0) Main us is the subject of monogiaplis bj Schuaiz (De Ilhabano 
Mawoprimo Germanics preeceptore , 1811), Kmifatmtinn (Ihstor ische Monographic 
< uber Hi abanus Magneniius JUcturus, 1841), Speii glti (Leben dm> full Rkabmim 
Maur us, 1856), and Jkohlei (Rhabanus Maurus u die JSdiule pu Fulda* 1870)*. 
j lives by his disciple Kudolplms and by Joannes Tuthexnius me pinned in the 
Cologne edition of the Opera See also Pertz, Monum Germ Jh^t , \ols 1 and 
11 , andBahi, Gesch d, 1 ormsAim Literatur im Far ohng Zettalter, 1840 

HEOSYITHA (frequently Eoswitiia, and pioperly 
Heotsutt), early medieval dramatist and, chronicler, 
occupies a very notable position m the history of modern 
European literature. Her endeavours formed paifc of 
the literacy activity by which the age of the emperor 
Otto the Great sought to emulate that of Charles the 
Great, The famous nun of Gandersheim has occasionally 
been confounded with her namesake, a learned abbess of 
the same convent, who must have died at least half a 
century earlier. The younger Hrosvitha was born in all 
probability about the year 935, and, if the statement be 
correct that she sang the praises of the three Ottos, she 
must have lived to near the close of the century. Some 
time before the year 959 she entered the Benedictine 
nunnery of Gandersheim, a foundation which was confined 
to ladies of German birth, and was highly favoured by 
the Saxon dynasty. In 959 Gerbeiga, daughter of Duke 
Henry of Bavaria, and therefore niece of the emperor Otto 
I , was consecrated abbess of Gandeisheim, and the eailier 
literary efforts of the youthful Hrosvitha (whose own con- 
nexion with the royal family appears to be an ^authenti- 
cated tradition) were encouraged by the still more youthful 
abbess, and by a nun of the name of Bicharda. 

The literary works of Hrosvitha, all of which were as a 
matter of course in Latm, divide themselves into three 
groups. Of these the first and least impoi f ant comprises 
eight narrative religious poems, in leonine hexameters or’ 
distich^ Their subjects are the Nativity of the Virgin 
(from the apocryphal gospel of St James, the brother of 
our Lord), the Ascension, and a series of legends of saints 
(GanfioJph,, Pelagms, Theophilus, Basil, Denis, Agnes). 
Like these narrative poems, the dramas to which above all 
Hrosvitha owes her fame seem to have been designed for 
reading aloud or recitation by sisters of the convent For 
though there are indications that the idea of their repre- 
sentation was at least present to the mind of the authoress, 
the fact of such a representation appears to be an unwar- 
rantable assumption The comedies of Hrosvitha are six 
m number, being doubtless in this respect also intended to> 
recall their nominal model, the comedies of Terence. They 
were devised m the simple 1 principle that the world, the 
flesh, and the devil should not have ah the good plays to 
themselves Ihn experiment upon which the young 
Christian dramatist ventured wag accordingly, although 
not absolutely novel, audacious enough. In form the- 
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dramas of “ tlie strong voice of Gandersheim,” as Hrosvitha ! 
(possibly alluding to a supposed etymology of her name) 
calls heiself, are by no means Terentian They are written 
in prose, with an element of something like rhythm, and 
an occasional admixture of rhyme, In their themes, and 
in the treatment of these, they are what they were intended 
to be, the direct opposites of the lightsome adapter of 
Menander. They are founded upon legends of the saints, 
selected with a view to a glorification of religion m its 
supremest efforts and most transcendental aspects* The 
emperor Constantine’s daughter, for example, Constantia, 
gives her hand m marriage to Galhcanus } just before he 
staits on a Scythian campaign, though she has already 
taken a vow of perpetual maidenhood. In the hour of 
battle he is himself converted, and, having on his xeturn 
like his virgin bride chosen the more blessed unmarried 
state, dies as a Christian martyr in exile The three holy 
maidens Agape, Chroma, and Irene are preserved by a 
humorous miracle fiom the evil designs of Didcitius , to 
offer up their pure lives as a sacrifice under Diocletian’s 
persecutions Callimachus^ who has Romeo-like earned 
his earthly passion for the saintly Drusiana into her tomb, 
and among its horrors has met with his own death, is by 
the mediation of St John raised with her from the dead to 
a Christian life. All these themes are treated with both 
spirit and skill, often with instinctive knowledge of dramatic 
effect — often with genuine touches of pathos and undeniable 
felicities of expression. In Dulcitius there is also an 
element of comedy, or rather of farce How far Hrosvitha’s 
comedies were an isolated phenomenon of their age m 
Germany must remain undecided , m the general history 
of the drama they form the visible bridge between the few 
earlier attempts at utilizing the forms of the classical drama 
for Christian purposes and the miracle plays They are 
in any case the productions of genius , nor has Hrosvitha 
missed the usual tribute of the supposition that Shakespeare 
has borrowed fiom her writings, 

The third and last group of the writings of Hrosvitha is 
that of her veisified historical chronicles. At the request 
of the abbess Gerberga she composed her Carmen de Gestis 
Oddonis , an epic attempting in some degree to follow the 
great Roman model It was completed by the year 968, 
and presented by the authoress to both the old emperor 
and his son (then already crowned as) Otto II This poem 
so closely adheres to the materials supplied to the authoress 
by members of the imperial family that, notwithstanding 
its courtly omissions, it is regarded as an historical authority 
Unfortunately only half of it remains ; the part treating of 
the period from 953 to 962 is lost with the exception of a 
few fragments, and the period from 962 to 9 67 is summarized 
only. Subsequently, in a poem (of 837 hexameters) De 
Primordns Ccenobii Gandershemensts , Hrosvitha nanated 
the beginnings of her own convent, and its history up to 
the year 919. 

The Munich MS > which contains all the works enumerated above 
except the Chronicle of GancleisJmm, was edited by the great 
Yienna humanist Ocltes m 1501, and re-edited by the learned H L 
Schnxzfleisch m 1707 The comedies have been translated into 
Greiman by Bendixen (Lubeck, 1858), and into French by A 
Magmn (Pam, 1845), whose mtioduction gives a full account of the 
authoress and her woiks, A copious analysis of these plays will be 
found m Klein, Geschichte cles Dramas , m 665-754 Gustav 
Fieytag is the author of a treatise De Dosmtha poetna (Breslau, 
1839), and at the beginning of Cohn’s BhakspAare ifi Germany, 
Shakespearean paiallels are suggested to certain passages m 
Hrosvitha’s dramas Her two historical chronicles were edited by 
Pertz among the Monumenta Germanise (vol iv ) , foi an apprecia- 
tion of them see YTattenbach, GcschicJitsqu ellen, 214-216, and 
Giesebrecht, Deutsche Kaisetseit, l 780, who mentions a German 
translation by Pfund. There is a complete edition of the works of 
Hrosvitha by K. A, Barack (Huiemberg, 1858) J Aschbach (1867) 
attempted to prove that Geltes had forged the productions which 
lie published under the name of Hrosvitha, but he was refuted by 
K Kopke (Berlin, 1869) (A W W ) 
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HUANCAVELICA, or Guakcabelica, the chief town 
of a department of same name, Peru, is situated m a deep 
ravine, of an average width of one mile, at about 12,400 
feet above sea level, and 160 miles south-east of Lima It 
is well and regularly built, the houses being of stone, while 
several stone bridges span the stream that flows through 
the town Huancavelica was founded m 1572 as a mining 
town by the viceroy Francisco de Toledo, and mining has 
continued to be the principal employment of the inhabitants. 
Close by is the famous quicksilver mine of Santa Barbaia, 
with its subterranean San Rosario chuich, cut out of the 
cinnabar Population m 1876, 3937 

HUANUCO, or Guaktitco, the chief town of the Peiu- 
vian department of the same name, is situated on the 
left bank of the river Huallaga near its junction with the 
Higueras, m a beautiful valley nearly 6000 feet above sea- 
level, and 180 miles north-west of Lima The streets are 
laid out regularly, but the houses are mean-looking As 
nearly every house is suriounded by a garden the limits of 
the town embrace a large area. Sweetmeats for the Lima 
maiket are almost the only manufacture, most of the inhabi- 
tants being engager! in mining and farming Huanuco 
w T as founded m 1539 by Gomez Alvarado, and was shortly 
afterwards raised to a bishopuc In 1812 dunng an 
msuriection of the Indians of Panao it was plundered 
The population m 1876 was 5263 

HUARAZ, chief tow T n of the Peruvian department of 
Ancachs, and of a district to which it gives its name, is 
situated on the left bank of the river Santa, m a fertile 
valley of the Andes, about 190 miles NNW of Lima. 
There is some export trade m cattle, wheat, sugar, and fruit; 
and m the vicinity considerable quantities of gold, silver, 
and copper are mined. A state railway 172 miles long, of 
which 82 miles are completed, is designed to connect 
Iluaraz with Chnnbote on the coast. Hear the town there 
are lmns m the second or Cyclopean style of Inca architec- 
ture, sufficiently like the remains at Tiahuanca to allow us 
to assign Huaraz as the northern limit of the prehistoric 
Incarial empire, of -which Tiahuanca was the southern 
boundary. Population in 1876, 4851. 

HUBER, Fn-AKgois (1750-1831), an eminent Swiss 
naturalist, especially distinguished by the originality and 
reach of his researches into the life history of the honey-bee, 
was born at Geneva, July 2, 1750. He belonged to a family 
Which had already made its maik in the literary and scien- 
tific world . his great-aunt, Mane Huber (1695-1753), was 
known as a voluminous writer on religious and theological 
subjects, andas the translator andepitomizer of The Spectator 
(Redaction die Spectateur Anglais <% ce cpihl ten fa me dt 
meilleur, Amst, 3 vols. 1763) ; and his father Jean Huber 
(1721-1786), who had served for many years as a soldier, 
was a prominent member of the coterie at Ferney, distin- 
guishing himself both by the rare skill with which he could 
reproduce the likeness of Yoltaire by clipping paper and 
by other unpromising devices, and by the publication of a 
valuable series of Observations sur le vol des oiseaux (Geneva, 
1784) From an early age Frangois Huber displayed a 
dangerous ardour for study ; and he was only fifteen years 
old when he began, m consequence of his ill judged 
assiduity, to suffer from an affection of the eyes which 
gradually resulted in total blindness Happily at once for 
his comfort and his fame he had secured the affection of 
Marie Aim6e Lullm. Having patiently waited till she was 
legally of age, she married the husband of her choice, and 
ministered to his wants till her death with such unceasing 
devotion that it was only, he said, When he lost her that he 
really felt he was blind. For many years her efforts were 
seconded by Frangois Burherte, a servant, whom Huber had 
inspired with something of Ms oWn love of nature The 
results of the investigations which were conducted by this 
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happily assorted trio, at once surprised and delighted the 
world. So skilfully did the blind man devise his ex- 
periments, and so carefully did his assistants conduct and 
register their observations, that the work FFouvelles Observa- 
tions sur les abeiUes (Geneva, 1792 , Paris, 1796 , new ed., 
Pans, 1814, English translation, Edinburgh, 1806 and 
1821) laid the foundation of all our scientific knowledge of 
the subject. Hubei assisted Senebier m bis Mem sur 
£ influence de V air , dec , dam la germination (Geneva, 
1800), and we also have from his pen u Mem sur Porigine 
de la cire (Bibhotheque Britamiiqae , tome xxv ), a 
“Lettre & M Pictet sur certains dangers que eouient les 
abeilles ” (Bib Brit , xxvn ), and u Nouvelles obseiv, rel, au 
sphinx Atiopos ” (Bib Brit , xxvii). He died at the age 
of eighfcy-one, December 22, 1831. De Candolle gave his 
name to a genus of Brazilian trees — Hubei la laurina . 
Pierre Hubei (1777-1840) followed m his father’s footsteps 
Hls best known work is Becker ches sur les mcenrs cles 
foumus indigenes (Geneva and Pans, 1810; newed , Geneva, 
1861), but he also contributed papers on various ento- 
mological subjects to several scientific periodicals. 

See the account of Francois Hubei by He Candolle m Bibl 
Umm sells , 1832, and tlie notice of Piene m Bibl Umv , 1866 , 
also Haag, La Ft cmce Pi otestante 

HUBER, Johahh (1830-1879), a philosophical and 
theological water whose name is ultimately connected in 
Germany, and indeed throughout Europe, with the Old 
Catholic and other recent movements towards fieedom and 
enlightenment, was born in very humble circumstances, on 
August 18, 1830, at Munich, where, originally destined for 
the priesthood, he early began the study of theology. By 
the writings of Spinoza and Oken, however, he was strongly 
drawn to philosophical pursuits, and it was m philosophy 
that he “habilitated” (1854), and ultimately became pro- 
fessor (extraordmanus m 1859 and ordmauus m 1864) 
Along with Dellinger and others he attracted a large 
amount of public attention in 1869 by the challenge to 
the Ultramontane promoters of the Vatican council in the 
treatise Der Dapst u. der Koncil , which appeared under 
the pseudonym of “Janus,” and also in 1870 by a series of 
letters (“Romiscke Briefe ”), which were published m the 
Allgemeine Zeiinng The nature of the numerous contio- 
versies in which he became involved both before and after 
this mam episode of his life may be gathered from the 
subj oined list of his published writings He died suddenly 
of heart disease at Munich on March 20, 1879. 

His treatise Uebei dieWiUensfreiheit (1858) was followed in 18 59 by 
Die Philosophic der Kvrchenmter , , which was piomptly placed by the 
Homan authorities upon the Index , , and which led to the prohibition 
of all Catholic students from attending his lectures , Johannes Scotus 
Hrigena, 1861; Idee der UnsUi MichJmt, 1864, Sticdien, 1865, 
Der Proletaner mr Onmtuung m der socialen Fi age, 1865 , Der 
Jemitenorden nach Verfassung n Doktrm , Wmenschaflu Geschichte , 
1873, Der P ess 1 1 ms inns } 1876 , Die Fovschung nach der Matey ie, 
1877 ; Znr Philosophic d&r Astronomic, 1878 , Das GedacMmss , 
1878. He also published adveise criticisms on Darwin, Strauss, 
Hartmann, and Haeckel, pamphlets on Das Papstihmi u der JStaat, 
1870, and on Du Freiheiten der fmnzosischen Kvt chc } 1871 and 
a volume of Kleme Schnften f 1871. 

HUBERT (Htcubeet or HuairBEECHT, “the Bright- 
witted ”), St, bishop of Liege, was son of Bertrand, duke of 
Giuenne, and held a prominent place in the court of the 
Frankish king Theodoric, and afterwards m that of Pippm 
of Heristal. He was passionately fond of the chase, but 
with the death of his wife Flonbane all bis taste for 
mundane enjoyments disappeared, and following the counsels 
of his friend and teacher, Bishop Lambert of Maestricht, he 
retired to the monastery of Sfcavelot, whence he afterwards 
undertook a pilgrimage to Rome, on occasion of which he 
was by pope Sergius I appointed bishop of Tongern. In 
708 he succeeded Lambert m the see of Maestricht and 
linage, to whose memory he erected a cathedral m the latter 
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city. His death occurred in 727, and in 825 his remains 
(which, it is alleged, suffered no decay for many years) were 
removed to a Benedictine cloister m the Ardennes, which 
thenceforth bore his name, and ultimately became a con- 
siderable lesort of pilgrims. St Hubert’s day is November 
3, but the date and circumstances of his canonization are 
not stated His conversion, represented as having been 
brought about, while he was hunting on Good Friday, by 
a miraculous appearance of a stag bearing between In, 
horns a beaming cioss or crucifix, has frequently been made 
the subject of artistic treatment. He is the patron of 
hunters, and is also invoked m cases of hydrophobia and 
demoniac possession Several orders of knighthood have 
been under his protection , among these may be mentioned 
the Bavarian, the Bohemian, and that of the electorate 
of Cologne. 

See Jameson, 8 'acted and Legendary Art , Fetis, Ldgende de Sami 
Hubert , preckUe dune preface hbhographique et June mtioduction 
histoi igue, 1846 ; Des Granges, Vie de Saint Hubei t, 1872, 
Heggen, Des heihgen Hubertus Leben u. Wn7ce% } 1875, 

HUBLI, a town m Dhlrw&r district, Bombay, 15° 20' 
N lat , 75° 12’ E long, situated 13 miles south-east 
of Dhhrwdr, on the mam load from Poona to Harihar, 
it is 230 miles south-east from Poona, 142 miles from 
Bell&n (Bellary), 90 miles fiom K&rw&r, and 97 miles from 
Kumpta (Coompta) Population (1872) 37,961, Situated 
on the main lines of communication to Harihar, KArwhr, 
and Kumpta, the town has become the centre of the cotton 
trade of the southern Marhatta country. Besides rav 
cotton and silk fabrics, a general trade in copper vessels, 
gram, salt, and other commodities is conducted on a large 
scale. Hubli was formerly the seat of an English factory, 
which m 1673, with the rest of the town, was plundered 
by Sivajl, the Marhattfi. leader. 

HUC, Evaeiste Riiigis (1813-1 860), a celebrated French 
missionary-traveller, was born at Toulouse, 1st August 
1813. In his twenty-fourth year he enteied the congrega- 
tion of the Lazansfcs at Paris, and shortly after receiving 
holy orders m 1839 set forth fired by missionary zeal for 
China. At Macao be spent some eighteen months m the 
Lazarist seminary preparing himself under the instruction 
of Perboyre for the regular work of a missionary m the 
interior. Having at last acquired a sufficient command of 
the Chinese tongue, and modified his personal appearance 
m accordance with Chinese taste, he started from Canton 
clad in the flowing costume of the natives, with his skin 
dyed yellow, and wearing the inevitable queue. He at first 
superintended a Christian mission m the southern provinces, 
and then passing to Peking, where he perfected his know- 
ledge of the language, eventually settled m the Valley of 
Black Waters or He Shuy, a little to the north of the 
capital, and just within the borders of Mongolia. There, 
beyond the Great Wall, a large but scattered population of 
native Christians bad found a refuge from the persecutions 
of Kia-Kmg, to be united half a century later m a vast but 
vague apostolic vicariate. The assiduity with which Hue 
devoted himself to the study of the dialects and customs of 
the Tartars, for whom at the cost of much labour he trans- 
lated various religious works, was an admirable preparation 
for undertaking m 1844, at the instigation of the vicai 
apostolic of Mongolia, an expedition whose object was to 
dissipate the obscurity which hung over the country and 
habits of the Tibetans, September of that year found the 
missionary at Tolon-noor occupied with the final arrange- 
ments for his journey, and shortly afterwards, accompanied 
by his fellow-Lazarist, J oseph Gabet, and a young Tibetan 
priest who had embraced Christianity, he set out To 
escape attention the little party assumed the dress of lamas 
or priests. ^ Crossing the Hoang-ho at Shagau-Kooren, they 
advanced into the terrible sandy tract known as the 
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iteppes of the Ortoos After suffering dreadfully from 
want of water and fuel they entered Kansu, having recrossed 
the flooded Hoang-ho, but it was not till January 1845 
that they reached Tang-Kiuul on the boundary. Rather 
than encounter alone the horrors of a four months’ journey 
to Lhassa they resolved to wait for eight months till the 
arrival of a Tibetan embassy on its return from Peking 
Under an intelligent teacher they meanwhile studied the 
Tibetan language and Buddhist literature, and during 
three months of their stay they resided m the famous 
Kounboum Lamasery, which was reported to accommodate 
4000 persons Towards the end of September they joined 
the returning embassy, which comprised 2000 men and 
3700 animals. Crossing the deserts of Koko-nur, they 
passed the great lake of that name, with its island of con- 
templative lamas, and, ascending with difficulty and haid- 
ship the tortuous snow-covered mountains of Chuga and 
Baylen-Bharat, they at last entered Lhassa on the 29th 
January 1846. Favourably received by the regent, they 
opened a little chapel, and were m a fair way to establish 
an important mission, when the Chinese ambassador inter- 
fered and had the two missionaries conveyed back to 
Canton, where they arrived m October of the same year 
For nearly three years Hue remained at Canton, but M. 
Gabet, returning to Europe, proceeded thence to Rio de 
Janeiro, and died there shortly afterwards Hue returned 
to Europe m shattered health in 1852, visiting India, Egypt, 
and Palestine on his way, and, after a prolonged residence 
m Paris, died 31st March 1860. His writings comprise, 
besides numerous letters and memoirs m the Annoles de la 
Propagation de la Foi , the famous Souvenirs Pun Voyage 
dans la Tartane , le Thibet, et la Chine pendant les annees 
1844-46 (2 vols , Par , 1850 , Eng transl. by W. Hazlitt, 
1851, abbreviated by M Jones, Lond , 1867), its supple- 
ment, crowned by the Academy, entitled L J Empire Chmois 
(2 vols., Par, 1854; Eng. transl, Lond., 1859), and an 
elaborate historical work, Le Chnsiianisme en Chine, &c. 
(4 vols, Par., 1857-58, Eng transl., Lond, 1857-58) 
These works are written in a lucid, racy, picturesque style, 
which has secured for them an unusual degree of popu- 
larity The narrative of one of the most remarkable feats 
of modem travel, the Souvenirs contain passages of so 
singular a character as in the absence of corroborative 
testimony to stir up a feelmg of incredulity. That Hue 
was suspected unjustly has been amply proved by the 
later research of Bushnell, David, Prejevalski, Richthofen, 
and Colonel Montgomerie’s “ Pundits.” But although his 
credibility has been firmly established, and although m 
his heroic enterprise he gathered a vast amount of novel 
and curious information, the fact remains that Hue was 
by no means a practical geographer, and that the recotd 
of his travels loses greatly in value from the want of precise 
scientific data 

See, foi information specially relating to the whole subject, the 
Abbe Desgodm’s Mission du Thibet de 1855 & 1870, Verdun, 1872 , 
and “Account of the Pundit’s Journey in Great Tibet,” m the Royal 
Geographical Society's Journal for 1877 

HUCBALD (also called Hugbaldus and Htjbaldtjs) 
was born m or about 840, if we may believe the statement 
of his biographers to the effect that he died m 930, aged 
90 Of his life little is known, not even the place of his 
birth can be ascertained, but he was no doubt a Frenchman 
or a Belgian It is certain that he studied at the convent 
of St Amand m French Flanders, where his uncle Milo 
occupied an important position Hucbald made rapid 
progress in the acquirement of various sciences and arts, 
including that of music, and at an early age composed a 
hymn m honour of St Andrew, which met with such success 
as to excite the jealousy of his uncle. It is said that 
Hucbald m consequence was compelled to leave St Amand, 
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and started an independent school of music and other art 3 
at Nevers In 860, however, we find him at St Germain 
d’Auxerre, bent upon completing his studies, and m 872 
he is back again at St Amand as the successor in the head- 
mastership of the convent school of his uncle, to whom lie 
had been reconciled in the meantime. Between 883 and 
900 Hucbald went on several missions of refoimmg and 
reconstructing various schools of music, including that of 
Rheims, but in the latter year he returned to St Amand, 
w r here he remained to the day of his death (June 25, 930, 
or, according to other chroniclers, June 20, 932), and where 
his most important works on music were written Of the 
character of these works and of the reforms and improve- 
ments advocated by them it is not easy to give a correct 
idea , not even their number is sufficiently certain, for 
some treatises have been attubuted to Hucbald which aie 
obviously not his, and others of which the authorship is at 
least doubtful His largest and most authentic work is the 
Enchiridion Musicce, published with other writings of minor 
importance in the first volume of Gerber’s Scriptores ecclesv • 
astici , and containing a complete system of musical science 
as well as instructions regarding notation Hucbald as 
a musical theorist may be called a precursor of Guido 
d’ Arezzo, to whose hexachord system his tetiachoid, that 
is, the use of four instead of seven letters, forms a kind of 
basis. His scales are founded on strictly Greek principles, 
and cannot be said to mark a decided step m advance, 
neither is his system of notation much superior to the earlier 
ones, although here also he seems m a manner to fore- 
shadow Guido’s use of the bnes and spaces of the staff from 
which the modem method took its rise Of great im- 
portance is the 13 th chapter of the Enchiridion , which treats 
of the diaphony or organum, — m other words, of sing- 
ing in parts. Amongst other prescriptions it is curious to 
find the rule which recommends the use of parallel fifths 
and fourths, so strictly prohibited by later theorists, while, 
on the other hand, consecutive thirds, particularly eupho- 
nious to the modern ear, are excluded by Hucbald. 

A good account of the monk of St Amand and his system will be 
found m Coussemakei's Memoir e $ur Hucbald, Pans, 1841, Hawkins 
{History, vol i p 153) also gives a shoit notice of Hucbald, and 
mentions two epitaphs wntten m his honour by contemporaries 

HUCHTENBURG. Two brothers of this name prac- 
tised the art of painting in the second half of the 17th 
century. Both were natives of Haarlem. Jacob, the elder, 
of whom very little is known, studied under Beighem, and 
went early to Italy, where he died young about 1667. His 
pictures are probably confounded with those of his brother. 
In Copenhagen, where alone they are catalogued, they 
illustrate the style of a Dutchman who transfers Berghem’s 
cattle and flocks to Italian landscapes and market-places 

John van Huchtenburg (1646-1733), born at Haarlem it 
is said m 1646, was first taught by Thomas Wyk, and 
afterwards induced to visit the chief cities of Italy, where, 
penetrating as far as Rome, he met and dwelt with his 
brother Jacob. After the death of the latter he wandered 
homewards, taking Paris on his way, and served under 
Van der Meulen, then employed m illustrating for Louis 
XIV. the campaign of 1667-68 in the Low Countries, 
In 1670 he settled at Haarlem, where he mamecl, practised, 
and kept a dealer’s shop. His style had now merged into 
an imitation of Philip Wouvermans and Van der Meulen, 
which could not fail to pioduee pretty pictuies of hunts 
and robber camps, the faculty of painting horses and men 
m action and varied dress being the chief point of attrac- 
; tion. Later on Huchtenburg ventured on cavalry skirmishes 
' and engagements of regular troops generally, and these 
were admired by Prince Eugene and William IIL, who 
gave the painter sittings, and commissioned him to 
throw upon canvas the chief incidents of the battles they 
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fought upon the continent of Europe. When he died at 
Amsterdam in 1733, Huehtenburg had done much by 
his pictures and prints to make Prince Eugene, King 
William, and Marlborough popular. Though clever in 
depicting a m else or a skirmish of dragoons, he remained 
second to Philip Wouvermans in accuracy of drawing, and 
inferior to Yan der Meulen in the production of landscapes. 
But nevertheless he was a clever and spirited master, with 
great facility of hand and considerable natural powers of 
observation. 

The earliest date on Ha pictures is 1674, when lie executed the 
Stag-Hunt in the Museum of Berlin, and the Fight with Bobbers 
in the Lichtenstein collection at Vienna. A Skirmish at Fleurus 
(1690) in the Brussels gallery seems but the precursor of larger and 
more powerful works, such as the Siege of Namur (1695) in the 
Belvedere at Vienna, where "William III. is seen in the foreground 
accompanied by Max Emmanuel, the Bavarian elector. Three 
years before, Huehtenburg had had sittings from Prince Eugene 
(Hague museum) and William III. (Amsterdam Trippenhuis). 
After 1696 he regularly served as court painter to Prince Eugene, 
and we have at Turin (gallery) a series of eleven canvases all of the 
same .size depicting the various battles of the great hero, commenc- 
ing with the fight of Mentha against the Turks in 1697, and con- 
cluding with the capture of Belgrade in 1717. Had the duke of 
Marlborough been fond of art he would doubtless have possessed 
many works of our artist. All that remains at Blenheim, however, 
is a couple of sketches of battles, which were probably sent to 
Churchill by his great contemporary. The pictures of Huehtenburg 
are not very numerous now in public galleries. There is one in the 
National Gallery, London, another at the Louvre. But Copenhagen 
has four, Dresden six, Gotha two, and Munich has the well-known 
composition of Tallart taken Prisoner at Blenheim in 1704. 

HUD DEBS FIELD, a municipal and parliamentary 
borough and market-town of England, in the West Biding 
of Yorkshire, is beautifully situated on the slope of a hill 
in the valley of the Colne, a tributary of the Calder, 15 
miles south of Bradford, and 16 \ south-west of Leeds. It 
is surrounded by a network of railways, and is connected 
with the extensive canal system of Lancashire ancl York- 
shire, The town is built principally of stone, and has 
undergone within late years very extensive improvements, 
in regard to both its external appearance and its sanitary 
arrangements. The older portions of the town, where the 
streets were mean-looking and narrow, have almost dis- 
appeared, making way for handsome, spacious, and well- 
paved thoroughfares, whilst many of the business premises 
possess considerable architectural merit. Among the 
churches deserving special mention are St Peter’s, the 
parish church, iu the Perpendicular style, rebuilt in 1837 
at a cost of ,£10,000, possessing chancel, nave, aisles, 
transept, and tower with peal of ten hells; Trinity 
Church, erected in 1819 at a cost of £12,000, in the 
Pointed style, with an embattled tower at the west end; 
St Paul’s, built by the parliamentary commissioners 
in 1831, in the Early English style, with a tower sur- 
mounted by a light spire ; St Thomas’s, in the Transition 
Early English style, completed in 1839 at a cost of 
£10,000. Of the numerous Nonconformist places of 
worship* Ramsden Street (Congregational), Queen Street 
and Buxton Road (Wesleyan), and Brunswick Street (Free 
Methodist) chapels are remarkable for their capacity, whilst 
High Street (New Connexion Methodist), New North Road 
(Baptist), and Highfield and Hillhouse (Congregational) 
have considerable architectural beauty. The principal 
other buildings, in addition to the many fine warehouses, 
are the Cloth-HaU, erected by Sir Thomas Ramsden in 
1768, and extended in 1780,— a circular two-storied brick 
building, having a diameter of 80 yards, now fallen 
almost into disuse ; the Armoury, erected as a riding- 
school, but now the headquarters' of the rifle volunteers, 
and also used for concerts and large public meetings ; the 
Victoria Hall, a capacious building recently erected by the 
Huddersfield Temperance Society; the Philosophical Hah, 
in ithe Crecian. style, originally used for lectures and public 
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meetings, afterwards converted into a theatre, and burnt 
almost to the ground February 15, 1880 ; the Gymnasium 
Hall, erected in 1847, capable of accommodating 1000 
persons, and transformed into public baths in 1879 ; the 
Infirmary, erected in 1831, a large and elegant stone edifice 
of the Doric order with wings and a portico, the latter 
supported by four fluted columns, a large ward and medi- 
cated baths being added later; the General Railway Station, 
in the Grecian style, erected in 1848, having in front a 
handsome statue of Sir Robert Peel; the Huddersfield 
College, iu the Baronial style, established in 1838 for sons 
of gentlemen and tradesmen ; the Collegiate School, in the 
Gothic style, erected in 1839; the Huddersfield Club ; the 
Borough Club ; the Masonic Hall (1838) ; the Corporation 
offices, in the Classic style (1877) ; the Town-Hall, also in 
the Classic style, but much richer (1880); the Guardians’ 
offices (1880) ; the Ramsden Estate buildings, a handsome 
and extensive block of the mixed Italian order ; the 
Chamber of Commerce ; and a remarkably fine new market- 
hall, in the Gothic style, with a clock-tower and spire 106 
feet in height^ founded in 1878, and opened in 1880. 



Plan of Huddersfield. . 4 

The cost of the building was £28,000, and the sum paict 
by the corporation to Sir J. W. Ramsden, Bart., for the 
market-rights and site, was £25,790, in addition to 
£15,273 for the site ancl rights of the cattle-market. A 
public cemetery, off New North Road, the property of the 
corporation, with mortuary chapels for Churchmen and 
Nonconformists, was completed in 1855 ; and the cemetery 
at Almondbury was taken over by the corporation in 1868* 
The extensive gas-works are the property of the corporation, 
as are also the waterworks, which afford an ample supply 
of excellent water, the reservoirs being capable of storing 
900,000,000 gallons. The cost has been over £750,000., 

A public park of 21 acres, called the Beaumont Park, is the 
gift of Mr H. F. Beaumont ; the first sod was cub on May 
29; 1880. There are fourteen handsome board schools, 
erected at a cost of about £120,000, twenty-one national 
schools, and one Roman Catholic school. The principal 
public societies are the mechanics 5 institution, the building 
for which, a large edifice in the Italian style, was opened in 
186T, and the mechanics’ institutes at Bindley and Lock- 
wood, each possessing handsome buildings. Huddersfield 
is a place of considerable antiquity, being mentioned in 
Domesday, and is supposed by some to derive its name from 
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Oder or Hudard, a Saxon chief , but its importance dates 
from the establishment of the woollen manufacture within 
the last eentui y It is the principal seat of the fancy 
woollen tiade m England , and it exceeds every other place 
in the variety of its manufacture of tins class of textile 
fabrics, which includes doeskins, angolas, tweeds, worsted 
coatings and trouserings, Ulster cloths, mohairs, cashmeres, 
sealskins, fancy dress skirtings, kerseys, woollen cords, 
quiltings, a few broad cloths, and a large number of union 
materials It also possesses silk and cotton spinning mills, 
iron foundries, engineering works for steam-engines, steam- 
engine boilers, and the machinery used in the various 
manufactuies, chemical works, dye-houses, lead-piping and 
sanitary tube manufactones, and three organ factones 
Haadloom weaving is carried on m the sui rounding vil- 
lages, but to a much less extent than foimerly, A market 
for woollen goods is held weekly Coal is abundant m 
the vicinity. There is a sulphurous spa m the Lockwood 
ward, with waim, cold, vapour, and shower baths. At 
Almondbury, 2 miles distant from the centre of the town, 
there was at one time a Saxon fortress, and by some writers 
the Roman station Oambodumm , mentioned by Antonme, 
is believed to have been situated there ; lecent excavations, 
however, have proved almost conclusively that at Slack, 
just outside the opposite boundary of the borough, was the 
real Cambodunum Kirklees park, 3 miles from Hudders- 
field, is popularly supposed to have been the burial-place 
of Robin Hood Since 1832 Huddersfield has returned 
one member to parliament, and it became a municipal 
borough m 1868, with 12 wards, and a town council of 
56 members The aiea of the town was gieatly increased 
at the time of its mcoipoiation The area of the par- 
liamentary borough is 10,998 acres, and that of the 
municipal borough 10,498 acres The population of the 
parliamentary borough m 1861 was 34,877, and in 1871, 
owing chiefly to the increased area, it was 74,358 The 
population of the municipal borough in 1880 was estimated 
at 81,780. 

HUDSON, a city of the United States of America, 
capital of Columbia county, New York, is situated on the 
left bank of the Hudson river at the head of navigation, 
and on the Hudson and Boston and Hudson River Railways, 
114 miles north of New York city It stands on the ndge 
of a pictmesque elevation called Prospect Hill, which after 
rising abiuptly 60 feet from the river, slopes gradually to 
an elevation of 500 feet The high river bank projects 
into the river in the form of a bold promontory, affording 
a delightful promenade, and having on either side a fine 
bay with depth of water sufficient for the largest ships. 
The wharves are situated at the fppt of the promontory 
and along the margin of these bays. The city is for the 
most pait regularly built, with streets crossing each other 
at light angles, and a public square situated immediately 
above the wharves. Works to supply the city with water 
have lately been constructed at a cost of 250,000 dollars 
The principal buildings are the court-house, constructed of 
marble and limestone and surmounted by a dome, the city 
hall and post-office, and the academy. The city is also well 
supplied with other schools, and possesses three public 
libraries Hudson at one time vied as a trading port with 
New York, and, although both its West India trade and its 
whale fishing have now been abandoned, it still carries on 
an important uver trade, and has regular steam communi- 
cation with N ew Yoik and Albany It also possesses large 
iron smelting works, a stove-foundry, a tannery, a flour-null, 
breweries, iron-foundries, and factones for pianos, carriages, 
paper, car wheels, and steam fire-engines Hudson was 
settled m 1784, being then known as Claverack Landing 
It became a city in 1785. The population, which m 1870 
was 8615, was 8669 in 1880, 
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HUDSON RIYER, or North River, one of the 
largest and noblest rivers of the United States, and the 
principal river of the State of New York, is formed by 
the confluence of two small streams which rise m the 
Adirondack mountains m Essex county. About the 
middle of Wanen county the river is joined by another 
of nearly equal size, the Schroon, which also has its rise 
m Essex county. After receiving the Sacondaga uver 
10 miles further south, the Hudson flows irregularly in 
an easterly direction to Sandy Hill, after which it keeps 
a very straight course almost due south until it falls into 
New Yoik Bay At Tioy it receives the Mohawk, whose 
volume of water is greater than its ow T n, and at Kingston 
the Wallkill, but its other tributaries, though numerous, aie 
unimportant. Its total length is about 300 miles, and the 
length of its course from Sandy Hill 190 miles. At Glen's 
Falls, near Sandy Hill, it makes a precipitous descent 
of 50 feet, whence there are various rapids of different 
velocities until it reaches Troy. It is tidal nearly up to 
Troy, and the fall from Albany, 6 miles below Troy, to the 
mouth of the river, a distance of 145 miles, is only 5 feet 
By means of a lock and dam it is navigable to Waterford, 
a short distance above Tioy, but large steamers do not pro- 
ceed further up than Hudson, 29 miles below Albany, and 
116 Bom the mouth of the river A short distance below 
Albany the navigation has been obstructed by shifting 
sands, the point at which the difficulties are most formid- 
able being the “ overslaugh ” at Castleton, but extensive 
operations have been for some time carried on in order to 
effect a permanent remedy for the obstructions The 
hieadth of the river at Albany is about 300 yaids, and 
thence to Haverstraw, distant 34 miles from New York* 
it varies from 300 yaids to 900 yards From Haverstraw 
to Piermont it expands into Tappan Bay, with a length 
of 12 miles and a breadth of from 4 to 5, after which it 
narrows to a breadth of between 1 and 2 miles. The 
scenery of the river is for the most part varied and beauti- 
ful, generally picturesque, and m many places in the highest 
degree .striking and magnificent In the upper part the 
views though not tame are a little monotonous, the gently 
sloping hills, with the variegated colours of wood and 
cultivated land and the occasional occurrence of a town or 
village, repeating one another without any marked feature 
to break their regularity Below Troy, for a considerable 
distance, the number of islands renders much care m navi- 
gation necessary Thirty miles from Troy noble views 
begin to be obtained of the Catskill mountains, towering up 
on the west bank, the nearest eminence at the distance 
of about 7 miles. Forty-six miles below Catskill is the 
large aud flourishing city of Poughkeepsie, and 14 miles- 
further down the prosperous city of Newburgh, a short 
distance below which, at the favourite summer resort of 
Cornwall Landing, the river enters the Highlands, passing 
between a senes of hills whose frequently precipitous sides- 
rise often abruptly from the water’s edge. The views m 
this part of the river are of a character in some respects, 
unparalleled, aud at several points they have an impres- 
siveness and surprising grandeur rarely equalled. The 
distance through which the river traverses this mountain 
scenery is about 16 miles, and about 10 miles after it is. 
entered West Point is reached, a favourite landing place* 
of tourists, the seat of the United States military academy, 
and historically interesting on account of Fort Putnam, now 
m rums, built during the war of American independence, 
at which time a cham was stretched across the river to* 
prevent the passage of British ships. After passing th& 
pretty town of Peekskill the river widens into Haverstraw 
Bay, at the extremity of which is the headland of Croton. 
Point Below is the wider expanse of Tappan Bay, upon 
which stands Tarrytown, famous both historically and from 
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its connexion with. Washington Irving, whose cottage of 
Sunnyside is in the vicinity. At Piermont, where the bay 
ends, the range named the Palisades rises picturesquely 
from the water to the height of between 300 and 500 feet, 
extending along the west bank for about 20 miles, the 
left bank being level and dotted with hamlets and villas 
At the mouth of the liver on the west bank are Hoboken 
and Jersey city, and on the east bank New York city. 

By the Erie canal the river is connected with Lake Erie, 
by the Ohamplam canal with Lake Champlain, and by the 
Delaware canal with the Delaware river , and its commer- 
cial importance as a means of traffic is not excelled by 
that of any other river in the world. It was on the Hudson 
that Fulton, the inventor of steam navigation, made his 
first successful experiment. The Hudson River Railway 
skirts the east bank of the river from New York to Troy, 
whence it bends eastward on its way to Lake Champlain. 
On the west bank a railway runs from Jersey city to 
Albany, and branch lines from various centres touch both 
banks at several points The Hudson has some valuable 
fisheries, the piincipal fish being bass, shad, and sturgeon. 
The attempts to stock it with salmon have not been very 
successful. Though Yerrazzam m 1524 proceeded up the 
river Hudson a short distance m a boat, the first to demon- 
strate its extent and importance was Henry Hudson, fiom 
whom it denves its name. He sailed above the mouth of 
the Mohawk in September 1609. 

HUDSON, George (1800-1871), the “ railway king,” 
was born in York in 1800, was a successful linen draper 
m that city, and subsequently became the leading repre- 
sentative of the railway mama of 1845-46. Elected chair- 
man of the North Midland Company, he was for three 
years the ruling spirit of speculation and as the arbiter 
of capital held the key of untold treasures. All classes 
delighted to honour him, and, as if a colossal fortune were 
an insufficient reward for his public services, the richest 
men m England presented him with a tribute of £20,000 
Deputy-lieutenant for Durham, and thrice lord mayor of 
York, he was returned in the Conservative interest for 
Sunderland m 1845, the event being judged of such public 
interest that the news was conveyed to London by a special 
train, which travelled part of the way at the rate of 75 
miles an hour. Full of rewards and honours, he was 
suddenly ruined by the disclosuie of the Eastern Railway 
frauds. Sunderland clung to her generous representative 
till 1859, but on the bursting of the bubble he had lost 
influence and fortune at a single stroke. His later life was 
chiefly spent on the Continent, where he benefited little 
by a display of unabated energy and enterprise. Some 
friends gave him a small annuity a short time befoie his 
death, which took place in London, 14th December 1871. 
His name has long been used to point the moral of vaunt- 
ing ambition and unstable fortune. The “big swollen 
gambler,” as Carlyle calls him in one of the Latter Lay 
LampUetSy was savagely and excessively reprobated by the 
world which had blindly believed m his golden prophecies. 
He certainly ruined scrip-holders, and disturbed the great 
centres of industry, but he had an honest faith in his own 
schemes, and, while he beggared himself m their promotion, 
he succeeded m overcoming the powerful landed interest 
which delayed the adoption of railways in England long 
after the date of their regular introduction mto America 
HUDSON, Fenby, a distinguished English navigator, 
of whose personal history before April 19, 1607, or after 
June 21, 1611, absolutely nothing is known, and whose 
well-earned fame rests entirely on four voyages which were 
all unsuccessful as regarded their immediate object, the dis- 
covery of a commercial passage to China other and shorter 
than -that by the Cape of Good Hope The first of these, 
4n|uesUof new trade and the passage to China by the 
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North Pole, was made for the Muscovy Company, with ten 
men and a boy, m the little “ Hopewell ” of 60 tons that 
had so successfully braved the dangers of Frobisher's last 
voyage twenty-nine years befoie. Sailing from the Thames 
on April 19, 1607, Hudson first coasted the east side of 
Greenland, and thence hugging the Arctic ice-barrier, pro- 
ceeded to the “ north-east of Newland” to near 82 6 N lafc 
He then turned back to seek, according to his chart, the 
passage round the north of Greenland mto Davis Straits to 
make trial of Lumley’s Inlet, or “ the funous overfall ”, but, 
having tiaced the lcebanier from 78£° to 80°, he on July 
27 became convinced that by this way there is no passage, 
and on August 15 he i ©turned to the Thames Molineux’s 
chart, published by Hakluyt about 1600, was Hudson’s 
blind guide m tins voyage, and the polar map of 1611 by 
Pontanus illustrates well what he attempted, and the valu- 
able results both negative and positive which he reached. 
He investigated the trade prospects at Cherrie Island, and 
recommended his patrons to seek higher game m Newland ; 
hence he may be called the father of the English whale- 
fisheries at Spitzbergen. 

Next year Hudson was a second time sent by the Muscovy 
Company “ to open the passage to China by the north-east 
between Newland and Nova Zemla,” this voyage lasted 
from Apiil 22 to August 26, 1608 Fiom June 12 to June 
29, he raked the Barrentz Sea between 75° 30' N.W. and 
71° 1,5' S E. on the Goose coast of Nova Zemla, meeting 
with much ice and no great encouragement for trade, and 
deleting Willoughby Island from his chart On July 6, 
“ voide of hope of a north-east passage (except by the Way- 
gats, for which I was not fitted to try or prove), I therefore 
resolved to use all means I could to sayle to the north-west ” 
(still harping on Lumley’s Inlet and “ the furions overfall”). 
The failure of this second attempt satisfied the Muscovy 
Company, which thenceforwaid directed all its energies to 
the profitable Spitzbergen trade 

In the Autumn of 1608 Hudson “had a call” to 
Amsterdam, where he saw Plancius, who gave him Way- 
mouth’s journals, and Hondius, who supplied him with 
translations of certain Dutch papers, Af tei some vacillating 
negotiations he finally undei took for the Dutch East India 
Company his important third voyage to find the passage to 
China “ by the east or the west ” With a mixed crew of 
eighteen or twenty men he left theTexCi m the “Half-Moon” 
on April 5, and by May 5 was m the Barrentz Sea, and soon 
aftei wards among the ice near Costm Sareii in Nova Zemla, 
where he had been the year befoie Some of his men 
becoming disheartened and mutinous (it is now supposed 
that he had arrived two or three months too early), he soon 
lost hope of effecting anything by that route, and submitted 
to his men, as alternative proposals, either to go to Lumley’s 
Inlet and followup Waymouth’s light, or to make for North 
Virginia and seek the passage m about 40° lat., according 
to the letter and map sent him by his friend Captain John 
Smith. The latter plan was adopted, and on May 14 
Hudson set his face towards the Chesapeake and China. 
He touched at Sfciomo for water, and on June 15 off New- 
foundland m about 48° lat the “Half-Moon” “spent 
overboord her foremast ” This accident compelled him to 
put into Sagadahoc (44° 1' lat ), where on July 18 a mast 
was procured, some communication with the Indians was 
had, and an unnecessary battle fought, in which the ship’s 
two “ stone murderers” were employed. Sailing again on 
July 25, he was off Cape Cod on August 6, and on the 9th 
(38° 39' lat.) “ went with low sail because we were m an 
unknown sea.” On August 18 they made Smith’s Islands, 
6 or 7 miles north of the entrance to the Chesapeake. On 
August 28, beginning the survey where Smith left off at 
37° 36' according to his map, he coasted north to Sandy 
Hook, passing the “ overfall ” of the Delaware with scarcely 
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any notice, probably because a western inlet there would 
have taken him m amid Smith’s surveys. On September 
3, m 40° 3 O’, he entered the fine bay now known by the 
name of New York. After having gone 150 miles up what 
is now the Hudson river, treating with the Indians, survey- 
ing the country, and trying the stream above tide- water, he 
became satisfied that this course did not lead to the South 
Sea or Ohma, a conclusion m harmony with that of Cham- 
plain, who the same summer had been making his way south 
through Lake Champlain and Lake St Sacrement to the 
South Sea The two exploi ers by opposite routes approached 
within 20 leagues of each other. On October 4 the “ Half- 
Moon ” weighed for the Texel, and on November 7 put m to 
Dartmouth, where she was seized by the English Govern- 
ment and the crew detained The voyage had fallen short of 
Hudson’s expectations, but it served many purposes perhaps 
as important to the world Among other results it exploded 
Hakluyt’s myth, which from the publication of Lok’s map 
m 1582 to the 3d charter of Virginia m May 1609 he had 
lost no opportunity of promulgating, that near 40° lat. there 
was a narrow isthmus, formed by the sea of Verrazano, like 
that of Tehuantepec or Panama 
Hudson’s three failures served only to increase men’s 
confidence m the existence of a passage by the north-west, 
for the discovery of which a new and strong joint-stock 
company was accordingly formed The command was 
given to Hudson, who on April 10, 1610, sailed m the 
Diseoverie ” of 70 tons, the ship that took Waymoutk in 
1602 m the same direction. How he penetrated through 
the long straits, discovered the great bay that bears Ins 
name, at once his monument and his grave, how he and 
his men wintered m its southern extremity, how in coming 
north in the next summer, near the east coast, half way 
back to the straits, he, his son, and seven of his men, in a 
mutiny, were put into a shallop and cut adrift on Mid- 
summer day 1611, is told in many books. The ringleaders 
and half the crew perished miserably, but the “ Diseoverie ” 
was finally brought home to London No more tidings 
weie received of Hudson, but no one doubted the complete 
success of his voyage. A grander company was incorporated 
in 1612, under Pnnce Henry, to complete the exploration of 
the passage, and to find the lost discoverer and his com- 
panions. Sir Thomas Butler was the commander in 1 612, 
and the “ Diseoverie v was again the chosen ship In 1613 
the voyage was repeated by Gibbons, and once more in 
1 614 by Baffin ; and the bay was thoroughly explored with 
the results which have long been universally familiar 
See B 'mvy Budson } the Navigator (Hakluyt Society, 1860) 
HUDSON’S BAY COMPANY is a joint-stock associa- 
tion formed for the purpose of importing into Great Britain 
the furs and skins which ifc obtains, chiefly by barter, from 
the Indians of British North America. The trading forts 
of the company are dotted over the immense region (ex- 
cluding Canada Proper and Alaska) which is bounded E 
and W. by the Atlantic and Pacific Oceans, and N and 
S by the Arctic Ocean and the United States. From 
these forts the furs are despatched by boat or canoe to York 
Fort on Hudson’s Bay, whence they are shipped to England 
to be sold by auction. 

In the year 1670 Charles II granted a charter to Pnnce Rupert and 
seventeen other noblemen and gentlemen, mcorpoiating them as the 
£ * Governoi and Company of Adventurers of England trading into 
Hudson's Bay,” and securing to them “ the sole trade and com- 
merce of all those seas, straits, hays, rivers, lakes, creeks, and 
sounds, m whatsoever latitude they shall be, that lie within the 
entiance of the straits commonly called Hudson’s Straits, together 
with all the lands and territories upon the countries, coasts, and 
confines of the seas, bays, &e , aforesaid, that are not alieady actually 
possessed by or granted to any of our subjects, or possessed by the 
subjects of any other Christian prmce or state ” Besides the com- 
plete lordship and entire legislative, judicial, and executive power 
within these vague limits (which the company finally agieed to 
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accept as meaning all lands watered by streams flowing into Hud- 
son’s Bay), the corporation leceived also the light to “the whole 
and entire trade and tiafhc to and fiom all havens, bays, creeks, 
rivers, lakes, and seas into which they shall fmd entiance or passage 
by water or land out of the terntones, limits, oi places aforesaid ” 
The first settlements m the country thus granted, which was to be 
known as Rupert’s Land, were made on James’s Bay and at Chuich- 
kill and Hayes rivers , but it was long before there was any ad 
vance into the mtenoi, for m 1749, when an unsuccessful attempt 
was made m parliament to deprive the company of its charter on 
the plea of “ non-usei,” it had only some four or five foits on the 
coast, with about 120 regular employes Although the commercial 
success of the enterprise was from the fiist immense, great losses, 
amounting before 1700 to £215,514, were inflicted on the company 
by the French, who sent seveial military expeditions against the 
foits After the cession of Canada to Gieat Britain m 1763, num- 
bers of fur-traders spread over that country, and into the north- 
western parts of the continent, and began even to encroach on the 
Hudson’s Bay Company’s terntones These individual speculator 
finally combined into the Korth-lYest Fur Company of Monti eal, 
of which Washington Irvmg has given an intei estmg description 
in his Astcnm The fierce competition which at once sprang up 
between the companies was marked by featuies which sufficiently 
demonstiate the advantages of a monopoly m commercial dealings 
with savages, even although it is the manifest mteiest of the mono- 
polists to retard the advance of civilization, towaids their hunting 
grounds The Indians were demoralized, body and soul, by the 
abundance of aident spirits with which the uval traders sought to 
attract them to themselves , the supply of fuis thieatened soon to 
be exhausted by the mdiscuminate slaughter, even during the 
breeding season, of both male and female animals , the worst pas- 
sions of both whites and Indians were inflamed to their fiercest, and 
costly destiuction of human life and property was the lesult (see 
Red River Settlement) At last, m 1821, the companies, mutu- 
ally exhausted, amalgamated, obtaining a licence to hold foi 21 
years the monopoly of trade m the vast regions lying to the west 
and north-west of the older company’s grant In 1838 Hudson’s 
Bay Company acquired the sole lights for itself, and obtained anew 
licence, also for 21 yeais On the expiry of this, it was not renewed, 
and since 1859 the district has been open to all, the Hudson’s Bay 
Company having no special advantages beyond its tried and splendid 
organization The licences to trade did not of course affect the 
original possessions of the company These it letamed till 1869, 
when they were transferred to the British Government foi £300,000; 
m 1870 they weie incorporated with the Dominion of Canada The 
company, which now trades entnely as a private corporation, still 
retains one-twentieth of the entire grant, together with valuable 
blocks of land round the various forts , and these possessions wrlL 
doubtless, as the country becomes opened up and colonized, j leld a 
considerable revenue at some future time 
Foi fuithei information see the Report of the Select Paihamentary Committee 
m 1857, The Hudson's Ray Territories and Vancouver's Island, by R 31 Martin, 
1849, An Examination of the Chat ter and P? oceedmgs of the Hudson’s Bay Com- 
pany, &c , by J E Fitzgeiald, 1849 , Notes of a Twenty-five Years' Set i ice in the 
Hudson's Bay Territor y, by J Maclean, 2 yols , 1849 , The Great Zone Land , 1872, 
and The Wild Nor th Land , 1873, both by Captain. W F Butlei 

HUE, or Hue-foo (variously called Quang-duk, Phu- 
thua-thieu, and Sah Hue), the capital of the kingdom of 
Anam, is situated m a province of its own name, on the left 
bank of the Tru6ng-Tien or Hue river, winch falls into the 
Chinese Sea about 8 miles further down in 16° 34' 28" N 
lat. and 107° 38' 39" E. long The surrounding country 
is a flat alluvial plain, traversed by streams and canals, and 
largely occupied by extensive rice-fields , to the south-west, 
at a distance of about 3 or 4 miles, rise the Ai-van hills, of 
which Hondun has a height of 1445 feet. The centre of 
Hu£ is formed by the citadel, which was built m the reign 
of Gialong (d 1820) after the plans of the French colonel 
Olivier. It is 7323 feet square, has six equal bastions on 
each side, and is surrounded by ditches about 120 feet m 
width, but not more than 5 or 6 feet m depth. Wifchm 
are the royal residence, the houses of the ministers, the 
treasury, the arsenal, the barracks, <fcc., — the royal residence, 
or Thanh Noi, having a special encincture of its own, 
measuring about 2290 feet each way. The inner town or 
citadel has a population of 30,000, inclusive of the garrison, 
and there are nearly as many in the suburbs and market- 
villages within a radius of 2 J miles. The suburb of Mang- 
Sa ( i.e , Fish Mouth) at the noith-east corner of the citadel 
is the centre of the local traffic, and the neighbouring part 
of the river serves as an inner harbour. At the village 
Thanh Phuoc, about 2 miles below tbe town, are the winter 
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quarters for the Anamese fieet, and in its vicinity is a ship- 
building yard and docks. On the landward slope of the 
sand-dune which lies between the sea and the lagoon at the 
river mouth stretches the village of Thuan, with about 1400 
inhabitants, and serving as a sort of port to the capital 
During the rainy season, October to January, the level of 
the Truong-Ti£n rises about 3 feet, and all the plain is laid 
under water Mo European residents are permitted at 
Hud, except the members of the Fiench legation, who have 
been allowed to erect consular buildings on the right bank 
of the river, there 1180 feet wide, directly opposite the 
citadel 

See J Boy Geocjr Bog , 1849 , M Dutrenil de Klims, “ Notice 
geog sin la riviere de Hue,” in Bull Boc Giorjr de Bans , 1878 

HUELVA, one of the eight provinces into which 
Andalucia has since 1833 been divided, is bounded on the 
N. by Badajoz, on the E, by Seville, on the S and S W. by 
the Atlantic, and on the W. by Portugal, and has an area of 
4122 square miles. With the exception of its south-east 
angle, where the province merges mto the hat waste lands 
known as Las Mammas of the Guadalquivir, Huelva 
presents throughout its entire extent an agreeably varied 
surface, being traversed in a south-westerly direction by 
the western spurs of the Sierra Morena. The principal 
streams are the Odiel and the Tinto, which both fall into 
the Atlantic by navigable rias or estuaries , the Malagon, 
the Chanza, the Murtiga, which belong to the Guadiana 
system, and the Huelva, belonging to that of the Guadal- 
quivir, also take their rise in this province. Iron pyrites 
and manganese occur in the Sierra in considerable quantities, 
among many impoitant mines, which are at present inactive, 
may be mentioned Lagunazo, Carpio, Lapilla, San Miguel, 
Monterubio, Sotiel, Corona&a, San Telmo, Cueva de la 
Mora, and. Toya. Those of Rio Tinto, situated to the 
north-east of Yalverde del Catmno, and near the source of 
the liver Tinto, are ascertained to have been known to the 
Phoenicians and Romans. They are at present wrought by 
an Anglo-German company; in 1876 the output amounted 
to 329,305 tons, the number of men employed approached 
5000 The mines of Tharsis and Galanas, and of Buitron 
and Poderosa, are of corresponding importance. Saline and 
other mineral spi mgs are also of frequent occurrence in the 
province The soil possesses great fertility, and produces 
excellent pasturage; among the exports are included, besides 
corkwood and esparto, oranges, grapes, figs, oil, and wine. 
The only railways at present m the province are those con- 
structed for mineral traffic between Rio Tmto mines and 
Huelva (52 miles), between Tharsis and Huelva (30 miles), 
and between Ruitr on and Poderosa and San Juan del Puerto 
at the head of the Tinto estuary (44 miles) ; but a line 
from Huelva to Seville is at present in course of construc- 
tion The towns of chief interest and importance in the 
province are, besides Huelva the capital, Ayamonte, Aracena, 
Yalverde, La PaLma, JNlebla, and Moguer, with Palos its 
harbour The population m 1877 was 210,641. 

HtnsnvA, the capital of the above province, is situated 
on the western shore of the triangular peninsula formed by 
the estuaries of the Odiel and Tinto, 53 miles west by 
south of Seville.^ Its^ streets are wide and well built, and 
among the public edifices may be mentioned two parish 
churches, an Academia Onubense, two hospitals,, and a 
theatre. The town has a considerable coasting trade in 
the produce of the province, and there is a limited manu- 
facture of esparto floor mattings ; others of. the inhabitants 
find employment in the sardine, tunny, and bonito fisheries 
of the neighbourhood. The chief source of the growing 
prosperity of Huelva, however, is in connexion with the 
extensive exportation of ore from the Tharsis and Rio Tinto 
mrnes. The total quantity of pyrites shipped amounted in 
j 1-872 ter 261,373 tons, and in 1-876 had risen to 442,201 
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tons (value <£552,506) The exportation of manganese, 
however, which m 1868 amounted to 41,000 tons, did not 
m 1876 exceed 6972 tons (value £41,813), 7178 tons of 
precipitate of copper were valued at £279,956. For the 
accommodation of the Rio Tmto mineral tiaffic theie is a 
fine pier 2682 feet long, 65-} feet wide, and 43} feet above 
the level of the river at high-water, at which vessels of 
2000 tons can be moored and loaded with ease. In 1876 
the total number of vessels entering the port was 1409, 
with a tonnage of 278,594, of these 512 were British, 
with a tonnage of 237,610, The total imports amounted 
to £315,856 , fiom Great Britain, £149,939. Total ex- 
ports £918,506, to Great Britain, £833 968. Population 
13,174 (1877) 

Huelva is usually identified with the Onuba iEsduana of Ptolemy, 
the Onoba or Onuba of Strabo, Mela, and the numismatists, de- 
sciibed m the Antomne Itinerary as situated on the estuary of the 
river Lima, on tke road fiom the mouth of the Anas to Augusta 
Emexita. Theie still exist vestiges of a Eoman aqueduct, which, 
howevei, aie fast disappeaung The town is alleged, to have been 
founded by the Phoenicians ; the name Welba oi Wuclba is due to 
the Moors 

HUESCA, one of the three provinces into which the old 
northern Spanish kingdom of Aragon was divided in 1833, 
is bounded on the H. by France, E, by Lenda, S and 
S.W. by Saragossa, and W. and N.W by Navarre The 
total area is 7530 square miles The sui face is mountainous, 
especially in the north, which is occupied by the lofty 
offshoots of the Pyrenees, which there leach in Monte 
Perdido (Mont Perdu) the height of 11,430 feet. The chief 
river is the Cmca , but the want of natural streams has m 
some measure been made up for by a system of irrigation. 
Mineral springs are numerous throughout the province 
The climate varies much according to the region , m the 
north cold winds from the snow-capped Pyrenees prevail, 
while in the south the warm summers are often unhealthy 
from the humidity of the atmosphere. The leading industry 
of Hnesca is agriculture, although only a limited proportion 
of the soil is under cultivation There is good summer 
pasturage on the mountains, where cattle, sheep, and swine 
aie reared. The mountains are lichly clothed with forests 
of pme, beech, oak, and fir, and the southern regions pioduce 
abundant crops of cereals, vines, mulberries, and numerous 
kinds of fruits and vegetables. The mineral resources 
include argentiferous lead, copper, iron, and cobalt, with 
limestone, millstone, gypsum, granite, and slate. The 
mining industry was formerly much more important, but 
the difficulties of transport caused by the absence of good 
roads have much hindered the development of this and 
other resources of the province. Huesca exports timber, 
cereals, wme, oil, and some cattle, and imports iron, flax, and 
colonial and foreign goods. The manufactures, which are 
unimportant, include brandy, wine, soap, linen, woollens, 
baize, and common crockery. The population m 1877 was 
252,165. 

Htjesca, chief town of the above province, and the 
seat of a bishop, is pleasantly situated on an eminence 
commanding an extensive view over the surrounding fertile 
plain. It stands near the right bank of the Isnela, 35 miles 
north-east of Saragossa The town bears many traces of its 
antiquity. The streets in the older part are narrow and 
crooked, though clean, and many of the houses witness by 
their size and style to the former magnificence, and by their 
neglected and ruined aspect to the present decay of the place. 
The newer streets are wide, and the houses have some claims 
to regularity. There are several squares and plazas, in one of 
which rises the imposing Gothic cathedral, begun m 1400 
and finished in 1 51 5, and enriched with fine carving. In the 
same plaza is the old palace of the kings? of Aragon, formerly 
given up for the use of the now closed Sertono (the univer- 
sity), so named in memory of a school for the sons of native 



HUE- 

chiefs, founded ab Huesca Toy Sertorius in 77 bo. (Plut , 
Serb 15). Among the other prominent buildings are the 
interesting parish churches (San Pedro, San Mai tin, and 
San J nan), the archiepiscopal palace, the town-house, and 
vanous benevolent and religious houses. Huesca manufac- 
tuies cloth, potteiy, bricks, and leather. Its chief trade is 
m expoitmg fruit and cereals, and in importing linen, cloth, 
silk, hardware, and colonial produce The population m 
1877 was 7760. 

Huesca is a veiy ancient town Stiabo (in 161, where some 
editors read Heosca ) describes it as a town of the Ilergetes, and the 
scene of Sei tonus’s death , while Plmy places the Oscenses rn 
regia Vesutamco Plutaich {Joe cit ) calls it a laige city Julius 
Cfesai names it Vencedoi a , and the name by w hicli Augustus knew 
it, Urbsvictrix Osca , was stamped on its coins, and is still preserved 
on its arms It fellundei Saiacen rule , but m 1096 Pedro I of 
Aragon regained it, after winning the decisive battle of Alcoiaz, as 
the termination of the two years’ siege 

HUESOAR, chief town of a judicial district in the 
Spanish province of Almeria, is situated m a plain, sur- 
rounded by mountains on three sides, about 91 miles north- 
east of Granada. The town occupies a large area m pro- 
portion to the number of its houses, and although the older 
streets are narrow and tortuous, the newer quarters have 
wide and regular streets. Among the chief buildings ate 
the court-house and the adjoining prison, the hospital, the 
foundling hospital, and three schools There are two pai ish 
churches, dating respectively from 1498 and 1504 About 
three miles to the east are the rums of Huescar la Vieja, a 
Carthagmian foundation. Potteiy, woollen and hempen 
cloth, linen, and baize are manufactured at Huescar There 
are also oil and flour mills. The export trade is not exten- 
sive. The population m 1870 w T as 5106. 

HHET, Pierre Daniel (1630-1721), bishop of 
Avranches, is the last of those encyclopedic and massive 
scholars of whom Fiance produced so many. He left no 
successor to his omnivorous learning, prodigious memory, 
and indomitable energy. He was bom at Caen of a 
family formerly Huguenot He lost both father and 
mother while still a child, and was brought up by his 
aunt, wife of the mathematician Gilles Macd, to whom he 
owed his respect for science He says himself that the 
ardour of study did not possess him in earnest until in early 
manhood he was reading the Geographic S acres of Bochart, 
and suddenly became intoxicated with the desire of becom- 
ing a scholar. It may be remarked that a youth who was 
not already studious would hardly be reading such a book 
However, the statement means that he began about that 
time to study not m earnest only but with passion and 
fury. In Hebrew alone so great was his industry that he 
read through the Old Testament in the original no less 
than foui-and-twenty times during his life. At the age of 
twenty he had already achieved a reputation as one of the 
most promising scholars of the tune He went ab the age 
of twenty-one to Paris, where he formed a friendship with 
Gabriel Naud<§, conservator of the Mazarm library In the 
following year Bochart, being invited by Queen Chnstma 
to her court ab Stockholm, took Iiis friend Huet with him. 
This journey, m which he saw Leyden, Amsterdam, and 
Copenhagen, as well as Stockholm, resulted chiefly m the 
discovery of some fragments of Origen’s Commentary on St 
Matthew , which gave Huet the idea of editing Origen. 
On his return to France lie assisted at the foundation of 
the academy of Caen, and shortly afterwards quarrelled 
with his friend Bochart, who accused him of having sup- 
pressed a line in Origen m the Eucharistic controversy 
Shortly afterwards he removed to Pans, where he entered 
into close relations with Chapelain. At this time arose the 
famous dispute of Ancients and Moderns. Huet took the 
side of the Ancients against Charles Perraulfc and Desmarets 
Among his friends at this period were Corrart and Pellis- 
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son. His taste for mathematics led linn to the study of 
astronomy, and m 1672 he founded the Academy of 
Science at Caen He next turned his attention to anatomy, 
and, being himself shoitsighted, devoted his inquiries mainly 
to the question of vision and the formation of the eye In 
this pursuit he made moie than 800 dissections He then 
learned all that was then to be learned in chemistry, and 
wrote a Latin poem on salt All this time he was no mere 
bookworm or lecluse, but was haunting the salons of Mile, 
de Scud&y and the studios of painters, nor did his scien- 
tific researches intei fere with his classical studies, fui dur- 
ing this time he was discussing with Bochait the ongm of 
cei tain medals, and was learning Syriac and Arabic under 
the J esuit Parvillieis. N or did he neglect the lighter walks 
of letters He translated the pastorals of Longus, wrote a 
tale called Diane de Cash o } and defended m a treatise on 
the origin of romance the reading of Action Then, being 
appointed assistant tutor to the Dauphin, he edited with the 
assistance of Anne Lefevre, afterwards Madame Dacier, the 
well-known edition of the classics ad usitm Delphmi He 
also continued to work upon his edition of Origen, and 
issued one of his greatest works, the Demonsii ation Evan- 
gehque . It was at the age of forty-six that he took orders, 
a step which he had contemplated for some years Two 
years later the king gave him the abbey of Aunay, where 
he wrote his Questions cV Aunay, snr V accord dela Foi etde 
la Raison , his Critique de la Philosophie de Descartes , his 
Memoir es your servir ci VHistoire du Car tmamsme, his dis- 
sertation on the site of the terrestrial paradise, and his dis- 
cussion with Boileau on the Sublime In 1685 he was 
made bishop of Soissons, but after waiting for installation 
foi four years he took the bishopric of Avian ekes instead. 
He exchanged the cares of his bishopric for what he 
thought would be the easier chair of the Abbey of Fon- 
tenay, bub there he was vexed with continual law suits. 
At length he retired to the Jesuits’ House in the Rue Saint 
Antoine at Pans, where he ended his days, in 1721, 
amidst incessant labouis maintained to the end, at the age 
of nmety-one, His great library and manuscripts, after 
being bequeathed to the Jesuits, were bought by the king 
for the royal library 

It is impossible here to enter upon an estimate of the 
place m philosophy, literature, and scholarship now occu- 
pied by this remarkable and omnivorous student It has 
been disputed whether a writer who could so strenuously 
advocate the claim of philosophy could have been at the same 
time an oithodox believer Perhaps like many other men 
Huet separated his creed from his philosophy, and while he 
argued on Descartes forgot that he was a bishop In the 
Iluetiana will be found the most ready materials for ai liv- 
ing at an idea of his prodigious labours, exact memoiy, and 
wide scholarship, His own autobiography, found m his 
Commentanus de rebus ad eum peitinentibus, was translated 
into English by Dr Aiken in 1726. It lemains to be said 
that he owed the preservation of his faculties to extreme 
old age, and perhaps the prolongation of his life, to the rigid 
observance of a spare diet which he began at the age of 
foity, dining moderately, and taking no other supper than 
a little bouillon 

HUFELAHD, Christoph Wilhelm (1762-1836), a 
distinguished physician and writer on medical subjects, 
w T as born at Langensalza, 12th August 1762, His early 
education was carried on at Weimar, where his father held 
the office of court physician to the grand duchess. In 1780 
he entered the university at Jena, and in the following year 
proceeded to Gottingen, where in 1783 he graduated in the 
faculty of medicine After assisting his father for some 
years at Weimar, he was called in 1793 to the chair of 
medicine at Jena, receiving at the same time the dignities 
of court physician and councillor at Weimar In 1793 he 
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was placed at; the head of the medical college and generally 
of state medical affairs m Berlin, with the title of privy 
councillor. He filled the chair of pathology and thera- 
peutics m the university of Berlin, founded m 1809, and 
in 1810 became councillor of state. He died at Berlin 
ml836 

Hufeland is celehated as the most eminent piactical physician of 
his time m Germany, and as the author of numerous works display- 
ing extensive reading and cultivated and cutical faculty The 
most widely known of his many writings is the treatise entitled 
Malrobiotil, odcr die Kunst das menschhche Leben zu vei langern, 
1796 Of his piactical works, all of the kind which cannot long 
retain their place m the literature of special science, the System of 
Piactical Medicine (“System del piaktischen Heilkunde,” 3 yols , 
1828) is the most elaborate By medical wnteis Hufeland’s ser- 
vices m piomotmg and elevating the study of the art of medicine 
aie highly extolled His autohiogiapliy was published in 1863 
Sketches of his life and laboms apneaied shortly after his death 
by Augustin and Stourdza, 1837 

HUFELAND, Gottlieb (1760-1817), a distinguished 
writer on political economy and law, was born at Dantzic on 
19tli October 1760 He was educated at the gymnasium 
of his native town, and completed his university studies at 
Leipsic and Gottingen He graduated at Jena, and m 1788 
was theie appointed to an extraoidiuary professorship. 
Five years later he was made ordinary professor. His lec- 
tures on natural law, in which lie developed with great 
acuteness and skill the formal principles of the Kantian 
theory of legislation, attracted a large audience, and contri- 
buted to raise to its height the fame of the university of 
Jena, then unusually rich m able teachers In 1803, after 
the secession of many of his colleagues from J ena, Hufe- 
land accepted a call to Wurzburg, from which, after but a 
brief tenure of a professorial chair, lie proceeded to Lands- 
hut From 1808 to 1812 he acted as burgomaster m his 
native town of Dantzic. Returning to Landshut, he lived 
there till 1816, when he was invited to Halle, where he 
died m February 1817 

HufelantFs works on the theory of legislation — Essay upon the 
Fmulamental Theoiem of Natural Law (“ Yersucli uber die Grund- 
satz Natm rectos,” 1785), Handbook of Natural Law (“Lehrbuch des 
Naturrechts,” 1790), Institutes of Positive Law (“ Institutionen des 
gesammten posihven Beehts, ” 1798), and History and System of 
German Positive Law (“ Lehrbuch der Geschichte und Encyclo- 
padie allei in Deutschland geltenden positiven Bechte,” 1790) — 
are distinguished by piecision of statement and clearness of deduc- 
tion. They foim on the whole the best commentary upon Kant’s 
Mechtslehie, the punciples of which they cany out in detail, and 
apply to the discussion of positive laws In political economy 
Hufeland’s chief work is the New Foundation of National Economy 
(“Neue Grandlegimg der S taatswirth schaftskunst,” 2 vols , 1807 
and 1813), the second volume of which has the special title, 
Theory of Money and Circulation ( * f Lehre vom Gelde und Geld- 
umlaufe”) The principles of this woxk are for the most part 
those of the Wealth of Nations , which were then beginning to be 
accepted and developed in Germany , but both m his treatment 
of fundamental notions, such as economic good and value, and in 
details, siiGh as the theory of money, Hufeland’s tieatment has a 
certain originality Two points m paiticular seem deserving of 
notice Hufeland was the first among German economists to point 
out the profit of the entrepreneur as a distinct species of revenue 
with laws peculiai to itself He also tends towaids, though he 
does not explicitly state, the view that rent is a general teim 
applicable to all payments resulting fiom differences of degree 
among productive fences of the same order Thus the superior gam 
of a specially gifted workman or specially skilled employer is m 
time assimilated to the payment fox a natural agency of moie than 
the minimum efficiency. See Boscher, Geschichte der National - 
bkonmmk m Deutschland , pp 654-662 

HUG, Johann Leonhard (1765-1846), Homan Catho- 
lic theologian and Biblical critic, was born at Constance, 
where his father was a locksmith, on June 1, 1765, After 
passing through the gymnasium of his native town, he 
proceeded m 1783 to the university of Freiburg, where he 
became a pupil in the seminary for the training of priests, 
and very early distinguished himself in the departments of 
classical and Oriental philology as well as of Biblical 
rf ^xegesis and criticism. In 1787 he became superintendent 


of studies in the seminary, and he continued to hold this 
appointment until the bieakmg up of the establishment in 
1790 In the following year he was called to the Freiburg 
chair of Oriental languages and Old Testament exegesis , 
to the duties of this post were added m 1793 those of the 
professorship of New Testament exegesis Steadily declin- 
ing calls to Breslau, Tubingen, and (repeatedly) to Bonn, 
Hug continued to labour at his post in Freiburg foi upwards 
of thiity years, varying the monotony of his work only by 
an occasional literary tour to Munich, Paris, or Italy. In 
1827 he resigned some of his professorial work, but con- 
tinued m active duty until in the autumn of 1845 he was 
seized with a painful illness, which proved fatal on March 
1 1 of the following year. 

Hug’s earliest publication was the first instalment or “lieft” of 
his Emhituncj , m it he aigued with much acuteness against 
Eichhorn m favorn of the “bon owing hypo thesis” of the ougm of 
the synoptical gospels, maintaining the priority of Matthew, the 
pi esent Gieek text having been the original Bis subsequent works 
weie disseitations on the origin of alphabetical wilting ( Die Es find - 
ung der Euchstabenschnft, 1801), on the antiquity of the Codex 
Vaiicanus (1810), and on ancient mythology ( Uebm den Mythos der 
alien V other ^ 1812) , a new interpretation of the Song of Solomon 
{Das hohe Lied in cine ? noch unversuchten Deutung, 1813), to the 
effect that the lover lepiesents ICmg Hezekiah, while by his beloved 
is intended the lemnant left m Isiael after the deputation of the 
ten tubes , and tieatises on the indissoluble chaiacter of the matri- 
monial bond {De Conjugn Chi istiani vinculo mdmolulnh common- 
tatio exegctica, 1816) and on tlie Alexandnan vision of the Penta- 
teuch (1818) His Emleitung in die Schnften des Neuen Testaments , 
undoubtedly his most impoi tant woik, was completed m 1808 (fourth 
Gciman edition, 1847 , English tianslations by Wait, London, 
1827 , and by Eosdick, New Yoik , French partial tianslation by 
Cellener, Geneva, 1823) It is specially valuable m the poition 
relating to the history of the text (which up to the middle of the 
3d centuiy he holds to have been current only in a koiv^ e/c5ocrij, of 
which lec elisions weie afterwards made by Hesyclmis, an Egyptian 
bishop, hy Lucian of Antioch, and by Ongen) and in its di&cus&ion 
of the ancient veisions The authors intelligence and aculene&s aie 
more completely hampered by doctimal presuppositions when he 
comes to treat questions i elating to the lnstoiy of the individual 
books of the New Testament canon From 1839 to his death Hug 
was a regular and important conti lbutor to tlie Freibmgci Zcitsihvift 
fw Kaihol Theologie 

HUGH, St, of Avalon (c. 1135-1200), bishop of 
Lincoln, was born of a noble family at Avalon, neai 
Pontcharra m Burgundy, about 1135. At the age of eight 
he entered along with his widowed father the neighbour- 
ing priory of canons regular at Villarbenoit, wheie he was 
ordained deacon at nineteen. Appointed not long after 
prior of a dependent cell, Hugh was attracted from that 
position by the holy reputation of the monks of theGiande 
Chartreuse, whose house he finally entered despite an oath 
to the contrary which he had given Ins superior There 
he remained about ten years, receiving priest’s ordcis, and 
rising to the impqrtant office of procurator, which brought 
him into contact with the outer woilcl. The wide reputa- 
tion for energy and tact which Hugh speedily attained 
penetrated to the ears of Henry II. of England, and 
induced that monarch to request the procurator’s assistance 
m establishing at Witham in Somersetshire the first English 
Carthusian monastery Hugh reluctantly consented to 
go to England, where m a short time he succeeded m over- 
coming every obstacle, and m erecting and oigamzing the 
convent, of which he was appointed first prior. He speedily 
became prime favourite with Henry, who in 1186 procured 
his election to the see of Lincoln. Forced sorely against 
his will to accept this lesponsible post, Hugh nevertheless 
set himself actively and piously to discharge its important 
functions, although at least once a year he retired to live 
for a short period as a simple monk at Witham. He took 
little to do with political matters, maintaining as one of his 
chief principles that a churchman should hold no secular 
office. A sturdy upholder of what he believed to he right, 
he let neither royal nor ecclesiastical influence interfere 
with his conduct, but fearlessly resisted whatever seemed to 
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him an infringement; of the rights of his church or diocese 
But with all his bluff firmness Hugh had a calm judgment 
and a ready tact, which almost invariably left him a better 
friend than before of those whom he opposed , and the 
astute Henry, the impetuous Richard, and the cunning 
John, so different m other points, agreed in respecting the 
bishop of Lincoln St Hugh’s manners were a little apt 
to be boisterous at times, and his early monastic discipline 
had left him rigid and harsh , but, though an ascetic to 
himself, “ so that his whole life was a continued maityr- 
dom/’ he was distinguished by a broad kindliness to others, 
so that even the Jews of Lincoln wept at his funeral. He 
had great skill in taming birds, and for some years had a 
pet swan, which occupies a prominent place m all histones 
and representations of the samt In 1200 Bishop Hugh 
revisited his native country and his first convents, and on 
the return journey was seized with an illness, of which he 
died at London, on November 16, 1200 Twenty years 
later he was canonized. 

The chief life of St Hugh is the Magna Vita S Hugonis (MS 
m the Bodleian Libiaiy), mitten by Adam, the saint’s private 
chaplain, of which a numbei of abridgments have been made at 
various dates A Mctneal Life, of St Hugh of Avalon is pie&erved 
m two MSS in the Butish Museum and the Bodleian Libraiy 
Both these Lives have been edited by the Rev J E Dimock 
The best modern source foi infoi matron as to St Hugh and his time 
is Canon Perry’s Life of St Hugh of Avalon, &c , 1879 

HUGH of St Cher, Hugo (Ugo) de S Caro or Carensis 
( c 1200-1263), a learned compiler of the 13th century, 
was bom at St Cher, a suburb of Vienne, Dauplnn^, about 
the year 1200, became a student of theology and canon 
law in Paris, and m 1224 enteied the Dominican cloister 
of St Jacob there (whence he is sometimes designated as 
Hugo de S Jacobo) After having taught theology for 
upwards of twenty years, in the course of which his learn- 
ing was frequently appealed to by those in authority for 
the solution of difficult questions, he was in 1245 created 
caidmal of St Sabma by Pope Innocent IV He died at 
Orvieto in 1263 

His principal works are Cot rectonum Biblm , a revised test of the 
Vulgate, prepared about 1236, hitherto imprinted, but foiming the 
basis of the Conectot mm BibUm Sorbonicum , Postilla m umvetsa 
Bibha juxta, quad? uphcem sensum, fiist printed m 1487 (Basel) and 
often since, as foi example at Cologne in 1621 (8 vols fol ) , Specu - 
lu in LJcclesice , a manual for the priesthood (ed pnn , Lyons, 3554), 
and Sactorum Bibhorum Concordantice , m the preparation of which 
he was assisted by the membeis of the community to which he 
belonged, hence it is sometimes known as Concordantice S Jacobi 
(Lyons, 1540, Basel, 1543) See Hist Litt, de la France, vol. xrx 

HUGH of St Victor, Hugo a S. Victore, sometimes 
also known as Hugh of Paris (c. 1097-1141), was born, 
probably m the neighbourhood of Ypres, about 1097, and 
is known to have received his early education in the cloister 
of Hamersleben near Halberstadt, in 1115 he removed for 
the farther advancement of his studies to the abbey of St 
Victor, which had recently been founded by William of 
Champeaux, the pieceptoi of Abelard, m the neighbour- 
hood of Pans. There the remainder of his life was spent 
in teaching or in studious retirement. He died in 1141. 

The woiks of Hugh of St Victor, who was the intimate friend of 
St Bemaid, share all the learning, acuteness, and mysticism of the 
theological school which then sought to neutralize the opinions and 
the influence of Abelaid Of chief impoitance are — Institutiones 
Monasticce , including the treatises De area mot ah, De area my shea, 
and De vamtate mundi , De Sact amentis Fidei, on the mystenes of 
the faith, and thus a complete exposition of Catholic theology, and De 
Mruditione Didascahca, m six books, which earned foi its compiler 
the title of magistei oi didascalus It fox ms a sort of encyclopaedia 
of the sciences as then understood, viewed of couise meiely m then 
suboidmation to theology In his treatment of Biblical introduc- 
tion, the sharpness with which he separates the apociyphal fiom the 
canonical hooks has been noticed , but in domg so it is impoitant 
also to lecollect that he seems to place on a par with the Hew 
Testament the canons, the deeietals, and the writings of the 
fathers An Augustmian m spirit and m language, so as to 
deserve the titles Alter Augustinus and Lingua Augustmi, by 
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which he is frequently designated, Hugo was still moie eminently 
the disciple of Anselm and Abelard , he, however, had a strongly 
maiked individuality of his own, which appeals m his somewhat 
fully elaboiated theoiy of knowing and being. All the know- 
able he assigns to one or other o± three spheres, that of intelli- 
gence, that of science, and that of logic That of intelligence 
embraces both theoiy and practice Under theory fall to be classed 
theology, mathematics (anthmetic, music, geometry, astionomy), 
and physics , piactiee is equivalent to ethics Science has to do 
with the practical arts and mdustnes, while logic embiaces grammar, 
rhetoric, and dialectic In correspondence to the tnchotomous 
division of man, as made up of body, soul, and spmt, he speaks of a 
threefold eje that of the body, that of reason, and that of contem- 
plation The last of these, by which God is discerned, has been 
totally destioyed by sm , the second has been much impaired. 
Faith now takes the place of contemplation , but by oratio and 
operatio it can attain to leal convictions and genume love The 
doctrine of the Tunity he illustrates by the analogy of the human 
eisonality as spirit, wisdom, and love The collected vorks have 
een punted at Pans m 1528, at Venice m 1588, at Mainz and 
Cologne m 1617, and at Rouen m 1648 They occupy three volumes 
(175-177) in Migne’s Pat) ologice Cursus Completes See Hist Lilt 
de la France, vol xil , Liebner, H v S Victo/ , (1832), Goiies, 
Die chi isthche MystiL , and other works beaimg on this general 
subject 

HUGUENOTS, The The word Huguenot first appears 
m France about the middle of the 16th century, and there 
is historical proof that it was imported from Geneva, where 
it had existed for some time as a political nickname in a 
form which connects it directly with the German-Swiss 
Eidgenosseti , oath-comrades, confederates In France it 
was used as a term of reproach for those who aimed 
at a reform of religion according to the pattern dis- 
played by Calvin m his famous Institutio Chmstiance 
Rehgioms The name attached itself to the Reformers 
when, having shaken off all connexion with Lutheranism, 
they were beginning to organize themselves both as a church 
and as a political body. The Lutheran ideas, which had 
eaily come into noithern France by way of Metz and Meaux, 
had for a short time seemed likely to prevail at the court of 
Francis I., where the king’s love of culture welcomed what- 
evei came from the land of the learned, the genius of Eras- 
mus, or the sharp satire of Hutten, or Luther’s weighty 
tractates, all seemed to him at first to be so many protests 
against the darkness of a monkish past , the hymns of Marot, 
the bright poetry of Margaret of Valois, the king’s sister, 
harmonized not ill with the desire for a humanist reform 
which prevailed at the French court. But when the 
destructive enthusiasm of the artisans who embraced the 
new opinions, breaking out in attacks on the art-treasures 
of the churches, alienated the royal moderates, the simpler 
and more marked theology of the tc Sacramentarians ” of 
Geneva quietly replaced the Lutheranism of the first 
Reformers ; and by the middle of the 16th century the 
new Huguenots were an unpopular party, drawing their 
inspiration from Calvin, and bitterly disliked by the court 
and the bulk of the people of France. The persecutions, 
varied by protection, of the reign of Francis I. had given 
place to a vehement desire to crush the rising heresy , the 
character of Henry II. and his chief advisers led them 
towards a thorough persecution 

Infiuenced by these repressive measures, and taught by 
Calvin’s book and his frequent letters, the French Reformers 
now began to organize their infant churches. Hitherto 
they had been content to meet in quiet, to sing Marot’s 
psalms, to listen to earnest prayer and practical discourse 
m some lowly chamber, deferring questions as to church 
government , now their ecclesiastical system began to 
develop itself. In 1555 the first Protestant French church 
was established at Paris, and almost immediately there 
sprang up fifteen communities, the largest being at Meaux, 
Poitiers, and Angers, each having its pastor, elders, and 
deacons, each ruling itself, and recognizing no common 
bond of union save that of charity and suffering These 
were the heroic days of the Huguenot movement m 
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France, each little church striving only to fulfil tlxe simplest 
ideal of Christian faith and practice, happiest when least 
observed, purest when least developed Thiee influences 
had hitherto acted on French religious feeling -—that of the 
Lutherans, that of the ancient Yaudois churches of south- 
eastern France, represented by Faber, and lastly that 
of Calvin of Noyon, the Picard exile settled at Genova 
Now a fom th element came m resistance had elicited 
organization, oigamzation demanded leadership ; and, un- 
happily for France and the Huguenots, the movement fell 
too much mfco the hands of secular chiefs, great loids who 
used it for their own political and selfish purposes 

In 1559 the churches of the Huguenots met m a first 
synod at Pans, eleven sending representatives. This body 
drew up a confession of faith, which bears throughout 
the mark of Calvin's hand, m its scrupulous orthodoxy, 
strong statements as to God’s election of some to eternal 
life, and careful definitions of the nature and structure of 
the church , the synod also issued a scheme of discipline 
to which the churches were all to confoim No church 
should take lordship over any other (a church being a single 
community under one pastor). Each “ colloque 57 or synod 
should have a freely-elected president, every pastor should 
come to the colloque, bringing each at least one elder or 
deacon from his church, this body was to meet at least 
twice a year , new pastors were to be appointed by it to 
vacant churches, on presentation by the elders and deacons, 
minute rules were laid down for church discipline, it was 
ordered that provincial synods should be held in each 
province, and finally that there should be from time to 
time a general or national synod of representatives of the 
whole body. 

Two years later the civil war broke out (see Fba^ce, 
vol ix. pp, 560-564), and lasted over thirty years. At the 
beginning of this period we have some data as to the 
Huguenot strength . Beza tells us that in 1558 there were 
400,000 of them , a list presented by Cond£ to Catherine de 7 
Medici is said to have contained the names of 2150 (some 
say 2500) churches, and it is probable that the number of 
their open adherents had increased rapidly. John Correro, 
Venetian envoy in 1569, says that only one-thirtieth of the 
common folk, but one-third of the nobles, were Huguenots, 
for the strength of the movement had undoubtedly come to 
lie in the noblesse. The list of the Huguenot churches 
given by Haag {La France Protestanie , vol. l, <c Pieces 
justificative/ 7 No. xviii. p. 52) provides us with data as to 
their distribution in France. The two centres were Lan- 
guedoc in the south, and the Orldanais m the middle of the 
country ; mid a line drawn north-west to south-east through 
a point halfway between Paris and Orleans would nearly give 
the northern limit of Huguenot success, Normandy, thanks 
to the CMtillon influence, had many churches; in Orleans 
and Burgundy they were well represented In Guyenne 
and throughout western France they had numerous com- 
munities. The little independent principality of B4arn, 
through the influence of Jeanne cTAlbiet, Henry IV. 7 s 
mother, was entirely Huguenot. On the other hand, 
though there were some churches in the lie de France and 
Champagne, they had little hold there; and Picardy was 
from the first profoundly hostile to them, while Pans 
became the headquarters of the Catholic League. Their 
churches sprang up with wonderful quickness at this time ; 
thus we see that all the 76‘ congregations m Languedoc 
named by Haag were established between 1558 and 1562. 
AU were characterized by a like aptitude for organization ; 
their constitution, simple and popular, us a proof that 
under better auspices the French people might have well 
exercised the privileges of constitutional liberty ; the 
Huguenots had a popular representation and frequent 
dehbemHve assemblies. Between 1559 and 1598 they 


held fifteen general church synods, and from 1573 to 1622 
many political assemblies, in which all questions bearing 
on the interests of the c< cause 77 were debated and decided. 

The subordination of the religious to the political interests 
of the Huguenots became inevitable aftei the massacre of 
St Bartholomew’s day, 1572 , while at the same time their 
organization assumed a more decidedly republican tone. 
The horror they felt at the violent action of Charles IX 
seemed to free them from all allegiance to him; they 
looked to England and Germany for help, to Switzerland 
and the United Provinces for encouragement and political 
example They at once drew up an independent constitu- 
tion, democratic and federative, framed chiefly aftei the 
Swiss pattern Like all other attempts at a republican 
fomi of government, it had an aristociatic and a demo- 
cratic side, the latter for the time seeming to be the 
stronger For the centre of their power was now pass- 
ing from the aristocracy to the burghers, fiom country 
chateaux to provincial towns In the towns the only dis- 
tinction recognized was that of pastor and elders, and these 
might be, and mostly were, men of the people, chosen by the 
people The great nobles who sided with them, the “ Poli- 
tique 7 ’ princes, like Alengon or Damville-Montmoiency, 
winked for a time at this new u state within the state, 77 the 
germ of that Huguenot organization which latei on hampered 
Eichelieids path Their system was based on the towns 
m then hands In each an independent government was 
elected by popular suffrage, and was composed of a mayor, a 
council of twenty-four, and an elective chamber of seventy- 
five citizens, making up m all a hundred rulers. This body 
was a court of justice, with some amount of soveieignty. 
Thus, the twenty-four with the mayor had control over war, 
police, and “ things of highest importance, 77 though without 
the seventy-five they could neither pass nor abrogate laws, 
as to com, taxation, truces, or terms of peace. The mayois 
and privy councils of the confederate towns were charged 
with the election of a general, a kind of Koinan dictator, 
who was to have both a council to advise him and also 
five lieutenants to help and succeed him, if need were. 
Lastly, provision was made for a strict moial discipline 
Soon after this the Huguenots established a system of 
<l generalities 77 or districts, each with its own local estates, 
and over these provincial councils and a states-general, 
thus materially strengthening their independent organiza- 
tion This system continued throughout the League- 
wars (1574-1589), during which the religious movement 
was controlled by a knot of selfish political leaders, and 
in the course of which then point of view completely 
changed for, while m the beginning they had passion- 
ately called for popular institutions and the convocation 
of the states-general of Fiance, m the end they became the 
followers of Henry of Navarre, as heir to the French 
crown, representative throughout of the anti popular 
temper of the Bourbon house Under him the discontented 
Huguenots again reorganized themselves into nine great 
circles, over each of which was a council of fiom five to 
seven members, elected by delegates from the churches, and 
having the duty of laying their independent taxation, of 
levying, commanding, and paying their own troops. There 
was also a general assembly for all the circles (after the 
pattern of the United Provinces) sitting m three estates’ — 
pastors, nobles, burghers ; the whole polity being represen- 
tative as an aristocratic republic. This general assembly 
sat frequently, sent embassies to foreign powers, sometimes 
acting as an independent body politic. 

The discontent of the Huguenots at last extorted from 
Henry TV. the famous- edict of Nantes (2d May 1598), a 
document which in the main only reproduced the more 
favourable of the earlier edicts. Its provisions were at least 
as helpful for Catholics as for Protestants , it was always 
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being so modified as to show less and less favour to the 
Calvinists, ■who were little satisfied with it They had 
dreamed of dominance, had hoped for equality, and were 
now put off with tolerance For whatever Henry IV 
might feel about their faith, he was determined, as he once 
told Sully, t( to reduce to nothing the Huguenot faction,” 
to destroy their political independence, and by closing up 
the civil strife to secure the solid establishment of the 
central monarchy. The edict allows public exercise of the 
Huguenot faith m the houses of uobles and gentry, and m 
a few named towns , it gave the sectaries full civil rights, 
and made them eligible to all civil offices ; in several par- 
liaments mixed chambers were established , the education 
of their children was left in their own hands. 

We find that about 1590 the Huguenots had exercise of 
their woiship m about 3500 chateaux, and m about 200 
towns or bouigs, chiefly in the south and west In most 
parts of the north, except Pans and round Rouen and 
Amiens, they had one place for worship in each bailhage 
or s6n6chaussde. In 1598 we have a list of about 150 
places granted by Henry IV. to the Huguenots for then: 
safety, the chief groups being m the generahties of Bor- 
deaux and Montpellier, and m Poitou , these were either 
fiee towns, like La Rochelle, Himes, Montauban, or towns 
belonging to private gentlemen, or towns belonging to the 
king, which had fallen into Huguenot hands during the 
wais. 

Throughout the next quarter of a century we trace their 
history m a senes of outbursts, indicating noble impa- 
tience and Calvmistic dissatisfaction. The siege and fall of 
La Rochelle (1627—1628) brought this penod to an end. 
Duung this time their number seems to have increased , 
at the accession of Louis XIII they had about 500 
churches , m 1622 and 1628 we have lists of 688 , m 1637 
no less than 720 are enumerated, though of these 49 were 
either vacant or suspended. Richelieu and Mazarm treated 
them wuth statesman-hke prudence , their synods were dis- 
couraged, their grumblings ceased, they grew in piety and 
purity as the political arena was closed to them, and the 
noble houses one by one deseited them This was the 
time of their material prosperity, and of their important 
contribution to the welfare of Fiance which Louis XIV so 
rudely cast away 

As that king got hold of his power, the tranquillity of the 
Huguenots waned. In 1657 they weie forbidden to hold 
colloquies, lest perchance they should take to politics , m 
1659 they were practically told to hold no more synods. 
Soon the court went further : conversions were undertaken 
Wherever a pastor could be biibed, won over, or got rid of, 
his “ temple ” was at once torn down , the Huguenot wor- 
ship became almost impossible m towns, and lingered on in 
a few castles, whereby it fell still more under the royal 
displeasuie. As his conscience grew morbid, under Madame 
de Mamtenon’s direction, Louis XIV, became more eager 
to expiate his own crimes by punishing the heretics. Be- 
tween 1657 and 1685 520 churches were rooted up; 
Anquetxl declaies that 700 had been destroyed before 
1685. AH through this period, while thousands yielded 
to oppression or bribery, thousands also fled the land ; the 
emigration began in 1666 and went on for fifty years, It 
is probable that in 1660 there were over two millions of 
Huguenots, the best and thriftiest citizens in the land , it 
is said, though no figures can be trusted, that m all fully 
a million of French subjects escaped from their inhospitable 
fatherland,, At last, m 1685, thinking that the Huguenots 
were as good as suppressed, Louis XIV, revoked the edict 
of Hantes (see France, vol, ix. p 579), The revocation 
was the sentence of civil death on all Huguenots; it crushed 
more than half the commercial and manufacturing industry 
of the kingdom. It, is said that at the time of it there 


339 

were 1000 Huguenot pastors; of these over 600 escaped 
from France, 100 were slam or sent to the galleys,- the 
lemamder conformed or disappeared. 

The war of 1689 called attention away from the perse- 
cuted remnant of the Huguenots, and they had a breathing 
space in Languedoc, the Cevennes, and Dauphm4, but 
dnectly the peace of Ryswick was signed, repression began 
again, and consequently, when the Spanish succession war 
commenced, the Huguenots of tbe u Desert,” that is, of the 
country about Kimes, broke out after endless provocations 
into open wai, which lasted two years, and for a while de- 
fied all the efforts of the court. Marshal Villars w as at last 
sent down, and by mingled gentleness and severity he both 
secured the submission of the gallant Cavalier, the chief 
leader of the Huguenots, and the defeat of the more deter- 
mined of the mountameeis. Throughout the rest of the 
century the down-trodden Protestantism of Fiance was 
kept alive chiefly by the exertions of Antome Court, the 
apostle of the Desert, who never lost faith m the cause, 
and who reoigamzed the dying churches, breathing into 
them fiesh life. Though undei the influence of oppression 
and excitement, the Huguenot stoiy is here and there 
disfigured by fanatical outbursts of the “ pio|>hets ” and 
“ prophetesses,” still on the whole the account of their 
endurance is among the most remarkable and heroic records 
of religious history. 

After the interference of Voltaire m behalf of Galas, 
their sufferings came almost to an end , the general change 
of opmion, the steady weakening of the Catholics, the in- 
dolence or good nature of the sovereign, forbade the scan- 
dals of the past, until at last m 1787, under HeckePs 
influence, Louis XVI signed a memorable edict which 
restored, after 102 years’ deprivation, then ci\ il status to 
the Huguenots. The Revolution of 1789 carried justice a 
stage fmther , among the many titles of the Revolution to 
the gratitude of posterity none is more marked than the 
complete restoration of the non-Catholic elements of French 
society to their rights. From that moment to the present 
time the descendants of the Huguenots have had peace. 

There are now about half a million Calvinists m France , 
by the census of 1872 they numbered 467,531 souls, of 
whom about 100,000 werem the north, and the rest mostly 
in their old quarters m the south, in the Gard, the 
ancient Desert, nearly a quarter of the whole body still 
abide. Of late years the Protestant Church m Fiance has 
shown a tendency to division into two parties, that of the 
moie rigid Calvmistic opinions, and that of a more libeial 
and less orthodox theology. In either case they form a 
group of loyal citizens, on whom French politicians now 
look with favour. The old repioacli that “the Huguenots 
are all republicans” has at last turned to their ciedit. 

The persecutions which checked all wholesome develop- 
ments at home, whether religious, literary, or commercial, 
were favourable to their grovdh abroad, and we consequently 
find that m literary and artistic excellence the Huguenots 
have taken their full share Their fiist attention was 
naturally called to theology, in which the names of Calvin 
and Farel, Beza, Dailffi, the Drehncourts, the learned S. 
Desmarets, Jortin, P. Juneu, Labadie the mystic, the Le~ 
clercs, the great Hebraist Mercier, Mestrezat the preacher, 
the old hero Duplessis Mornay, Salmasius, J. Saurm, first 
of Protestant orators, and a crowd of lesser men testify to 
their activity in this branch Add to these the dictionary 
of Bayle, the works of the Basnages, Morin the Orientalist, 
Pithou, the Daciers, Etienne Dolet, Ramus, Le Fdvre of 
Etaples, above all Scaliger, as leaders in learning; in 
history, Benoit, Bongars, Palma Cayet, Hubert Languet, 
B4roalde, and Rapm-Thoyras ; and with them the political 
writer Hotman, Of lawyers they claim Baudouin, Oujas, 
Coras, Doneau, Hdrault, and Go defray, famed as the most 
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learned of jurisconsults. In science they have the Cuviers, 
Desmaizeaux, Dubois the chemist, Par6, father of modern 
surgery, Papm, herald of the steam-engine, the physician 
Joubert, L’Ecluse the botanist, and the Hubers. In art 
they lay claim to Crispin, J. Cousin, Pallissy, Simon the 
engraver, the Ficarts, and Goujon the architect. Their 
poets are Marot and Margaret of Yalois. The general 
effect of this activity is haid to gauge : from Amsterdam 
and Berlin, Geneva and London, issued sermon, political 
pamphlet, controversial polemic ; but these efforts had no 
settled audience, they failed to win the ear of Prance ■ 
The same is true of their religious heroism ; though it 
seemed to be exactly what was wanted to strengthen the 
national character, the confessors were scattered, like the 
Jews, among the nations, and ceased to affect the progress 
of their fatherland. In the Revolution we can see traces of 
their mental and moral activity , it may be that their day 
of influence is not yet over. For their history is a standing 
marvel, illustrating the abiding power of strong religious 
convictions, narrow in theory, pure m practice, they have 
stood as much ill-usage as has befallen any branch of 
Christ’s church. It remains for their descendants to show 
to France that their creed goes well with freedom and 
advance,*— that the religious instinct, so deeply implanted 
m man, is a true friend of orderly and rational national 
life, Religion which does not abuse its power, a freedom 
from divided allegiances, an aptitude for constitutional 
institutions, and an intelligent belief in the sovereignty of 
the people — these are the elements which the Huguenots 
of to day can bring to the service of the republic under 
which they dwell safely, none making them afraid. 
Authorities — Calvin, InstUutio Christiana Religionis, m&Zcttres, 
ed $ Bonnet, 1854, Haag, France Protestant e, 1846, Meaux, 
Luttes rdigwuses m XVI slide, 1879, Arquez, Assemblies 
politiques des Fiformds, 1859, E Hugues, Pestaw ation de 
Protestantisme en France, 1875, Mignet, Atctbhssement , du 
Calmrmme d Geneve , G de Felice, Hist des Pr otestants en France 3 
E Benoit, Hist de VI idit de Nantes , C Coquerel, Fglises du Deser t , 
A Court, Troubles des Cevennes ; Bonnemkie, Hist des Qamvsards , 
Guizot, Hist de France , 1872, Merle d’Aubign4, Information au 
XVI Slide, Professoi H M Band, History of the Pise of the 
Huguenots, % vols ,1880 (G W K ) 

HULL, or Kings i on-ttpon-Hull, a municipal and 
parliamentary borough, and one of the principal seaport 
towns of England, is, though a county m itself, locally within 
the East Hiding of Yorkshire, situated in. 53° 44' N, lat 
and 0° 10' W. long, on the west side of the Hull, where 
it discharges into the estuary of the Humber, 20 miles from 
the German Ocean at Spurn Head, By rail it is 41 J miles 
east-south-east of York Branch lines of the North- 
Eastern Railway connect it with the principal towns m 
the East Riding , and by means of the steam ferry across 
the Humber to New Holland it has communication with 
the Great Northern and the Manchester, Sheffield, and 
Lincolnshire Railways. The town stands on a level plain 
so low as to render embankments necessary to protect 
it from inundation, and the flatness of the surrounding 
country as far as the eye can reach is unbroken by anything 
that can be properly termed an elevation. The older portion 
of the town, which is completely enclosed between the docks 
on the north and west and the Hull and Humber on the 
east and south, was originally very densely inhabited, and 
its streets were narrow and irregular, but m this respect it 
has lately undergone great improvements. The streets in 
the modern quarter are spacious and regular, and the villas 
of the wealthier classes occupy the suburbs A pier front- 
ing the Humber affords a pleasant promenade. To the 
north of the town there is a public park presented in 1860 
by Z. C. Pearson, then mayor of Hull. It is 27 acres 
m extent, is tastefully laid out, and contains full-sized 
marble statues of her Majesty the Queen and of the late 
Prince Consort. A botanic garden about 40 acres m ex- 


tent was opened in 1880 There is a large public cemetery, 
which possesses sepal ate chapels for chuichmen and dis- 
senters. The town is supplied with water from spnngo 
about 4 miles distant, two condensing engines of 60 horse 
power each being employed m pumping it. 

The principal public buildings are the town-hall m Low- 
gate, completed m 1866 in the Italian Renaissance style, 
having a very richly adorned facade, with a central dome 
135 feet m height resting on eight arches, and containing a 
clock and bell , the exchange m the same street, completed 
also m 1866, in a less ornate form of the Italian style, 
containing a hall 70 feet long by 40 feet wide, and the 
offices of the Hull chamber of commerce and the Hull 
guardian society for the protection of trade, the corn 
exchange m High Street, a plain building with a gieat 
hall 157 feet long by 36 feet wide , the custom-house m 
Whitefnargate , Trinity House, a handsome brick build- 
ing in the Tuscan style, erected in 1753 by the guild of 
Tumty House, originally established in 1369, Charter- 
house, rebuilt m 1645, belonging to a foundation for the 
support i£ of the feeble and old,” which was established 
by Sir Michael de la Pole m 1384, the dock offices, an 
elaborate building in the Italian style, the royal institu- 
tion, a large and beautiful edifice m the Roman Corinthian 
style, opened by Prince Albert m 1854, possessing a 
museum, a libraiy of 40,000 volumes, and accommodation 
for the meetings of the literary and philosophical society, 
the new general post office, in the modern Italian style, 
opened in 1877 ; the pnson, constructed on the new model 
principle, opened m 1869 ; the music-hall, in the Renais- 
sance style , the theatie royal, opened m 1873, a stuccoed 
structure with a handsome Corinthian front, the public 
baths and washhouses, m the Tudor style, completed 
in 1850 at a cost of .£12,000 The only chinch of special 
interest or architectural merit is that of Holy Trinity, on 
the west side of the maiket-place, a ciuciform edifice in 
the floral Gothic style, originally founded at the end ol 
the 13th century, but of various dates, and lately com- 
pletely lestored at a cost of over £30,000, having an 
extreme length of 272 feet, the breadth of the nave being 
72 feet and that of the chancel 70 feet. It possesses a 
very fine west window, filled with stained glass in 1862 
at a cost of £1000, and is surmounted at the intersection 
of the nave and tiansept by a noble tower, with finely 
decorated pinnacles, rising from the point of intersection to 
the height of 140 feet St Maiy’s church m Lowgate, m 
the Perpendicular style, was originally founded m the 
beginning of the 14th centuiy, hut has been nearly all 
rebuilt since that period, the tower being erected m 1696, 
and the whole budding restored m 1863-65 at a cost 
of £10,000. The principal educational establishments 
are the grammar school, founded in 1486 , the Hull 
and East Riding college, a proprietary school for sons of 
gentlemen , the Trinity House marine school, founded m 
1716, Oogan’s chanty school for girls, founded in 1763; 
national, British, Catholic, Wesleyan, and school board 
schools , a ragged and industrial school ; and the Humbei 
industrial school ship “ Southampton.” Among the other 
institutions for ministering to the intellectual wants of the 
community are the school of science and art, the literary and 
philosophical society, the royal institution, the mechanics’ 
institution, the Hull church institute and library, the 
young people’s Christian and literary institute, the Catholic 
institute, the Lyceum library and reading-room, and 
the literary club. The charities and benevolent founda- 
tions are numerous, and, in addition to Charterhouse and 
Trinity House, already mentioned, include the infirmary, 
founded in 1782, and extended by the addition of two 
wings in 1840, and of detached fever wards in 1874; the 
Hull and Sculcoates dispensary, founded in 1814, the 



H U 

hospital for sick children, opened in 18 73; the homoeopathic 
dispensary; the blind institute; the borough lunatic asylum, 
erected in 1849, with accommodation for 160 patients; 
the Hull workhouse, the Sculcoates union woikhouse ; the 
seamen’s and general orphan asylum; the sailors’ home, 
opened in 1860 ; the sailors’ orphan home and school, 
erected in 1863 ; Gregg’s hospital, founded in 1416, 
Lister’s in 1641, and Orowle’s in 1661, 

Hull ranks as the third port of the United Kingdom, 
being surpassed in the value of its exports and imports by 
London and Liverpool only. The original harbour occu- 
pied that part of the river Hull which faced the old 
town, but in 1774 an Act was passed for forming a 
dock on the site of the old fortifications, having its 
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entrance at the upper end of the old harbour, Thi3 dock, 
known for some time as the Old dock, is 1703 feet long 
and 254 feet broad, and its area is 10 acres. In 1809 the 
Humber dock at the south end of the town was opened; 
it is 914 feet long and 342 feet broad, and its area is 7 acres. 
These two docks were connected by a third, opened in 
1829, at first named the Junction dock, its length being 
645 feet and a breadth of 238 feet; its area is 6 acres. 
After a visit paid to Hull by the Queen and Prince Albert 
in 1854, the name of the Old dock was changed to the 
Queen’s dock, and that of the Junction dock to the Prince’s 
dock. The Railway dock, opened in 1846, extends to 3 
acres. In 1850 the Victoria dock was opened, on the 
east side of the river Hull, with entrances from it and the 
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Humber, and occupied an area of about 1 2 J acres. In 1 863 
this dock was extended 7| acres eastward. In connexion 
with this dock was a timber pond of 9| acres, subsequently 
enlarged to 14 acres, and a new one of 11 acres was about 
the same date constructed near it. The Albert dock, opened 
by the prince of "Wales in July 1869, occupies an area of 
24J acres, and has a length of 3370 feet, with a breadth at 
the eastern end of 480 feet, and at the western end of 200 
feet. To the west of it an additional dock of 6 acres was 
opened in May 1880. A capacious graving dock, 460 feet 
long, which is entered from the last-mentioned dock is now 
(1880) in course of construction. Another dock of 24 acres, 
to the west of the new West dock, has been commenced. 
Pails in connexion with the North-Eastern Railway are laid 
along the quays of the docks. In 1880 an Act was ob- 
tained for a railway from Hull to Barnsley, and a dock 
in connexion with it. The shipping trade of Hull is 
chiefly with the Baltic ports, Denmark, Norway, Ger- 
many, and Holland ; but it has also regular steam com- 


munication with the other 'principal ports of Europe, as 
well as with the LFnited States, the Black Sea, Egypt, 
&c. In 1878 the number of ships that entered was 
4996, with a tonnage of 1,750,977, and the number 
that cleared 4802, with a tonnage of 1,788,214. For the 
five years ending 1878 the average number of ships that 
entered was 4987, with a tonnage of 1,742,120, while 4857 
cleared, with a tonnage of 1,726,151. 

The value of imports of foreign and colonial merchandise 
in 1878 was £17,849,197, and the average value for the five 
years 1874-78 was £18,038,263. The value of exports of 
produce of the United Kingdom in 1878 was £19,109,797, 
and the average value for the five years was £21.267,391. 
Hull is one of the principal shipping ports for the manu- 
factures of Yorkshire and Lancashire, and imports large 
quantities of grain from Russia, Prussia, America, and the 
British colonies, and of timber from Norway and Sweden. 
The import of cattle is very large, and a commodious 
cattle depot has been constructed. : The deep-sea fishing is 
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extensively prosecuted, and; m addition to several small 
steamers, employs about 450 boats, with 2500 bands. 
Whale-fishing, once an important industry, is now discon- 
tinued 

The staple industry of Hull is seed-crashing for oil and 
cake making It possesses extensive engineering works 
and foundries, large iron shipbuilding yards, rope-yaids, 
sail-lofts, tanneries, breweries, flax and cotton mills, 
chemical works, and manufactures of blue and black 
lead, paints, colours, and varnishes, Portland and Roman 
cement, phosphate of lime, tobacco, starch, paper, soap, 
furniture, and organs. 

The population of the parliamentary borough, which 
was 84,090 in 1851 , had in 1871 reached 123,408. The 
population of the municipal boiough m 1861 was 97,661, 
and in 1871 it had increased to 121,892. The area of 
the municipal borough is 3635 acres, and of the parlia- 
mentary 4447 aeies. 

Mistm y — -Hull originated in the two neaily contiguous villages 
of Myton and TVyke, the latter of which was a considerable poi fc 
not long after the Norman Conquest Eor some period the united 
village was known, as Mytou-’Wyke, hut even before the reign of 
Edwaid I it is also occasionally mentioned as Hull In 1298 
Edwauil , onietniningfiom the battle of Dunbai, happened to pay 
it a visit, when, struck with its advantages as a commeicial port, he 
purchased it from the abbot of Meaixx, with the purpose of foitify- 
mg it He created the town amanoi of itself, bestowed upon it the 
name of Kings ton-upon-Hull, and issued a pioclamation offering to 
all who settled nut special advantages In 1299 it received a royal 
chattel constituting it a fiee borough About the same time the 
improvements on its haibour weie completed, and from this period 
its mciease m prosperity was lapid and unmtenupted In 1316 a 
regular ferry was established between Hull and Barton m Lincoln** 
shire, and a few yeais later the town was fortified with walls and 
ditches Much of the early prosperity of the town was due to the 
enterprise of the famous merchants, the He la Poles, who were high m 
favour with successive monarchs, and the head of which house was m 
1385 created earl of Sub oik Such was the importance of the town 
in the leign of Edwaul HI that m 1359 it supplied for the armament 
against Fiance 16 ships and 466 seamen, the quota of London being 
25 ships and 662 seamen, and that of Newcastle 17 ships and 314 
seamen In the reign of Richard II tlie fortiesses were repan ed and 
a strong castle was erected on the east side of the river Hull By 
Henry VI additional charters were granted, erecting the town and 
libeities into a county in itself, under the designation of “ The Town 
and County of the Town of Kmgston-upon-Hull, ” constituting it 
a corporate town, and appointing, instead of a mayor and bailiffs, for 
its government a mayor, sheriff, and aldermen In the Wars of the 
Roses it stienumt&ly maintained the cause of Lancastei , and so 
zealous was it in its loyalty that after the boiough funds were 
exhausted additional money w r as laised by the sale of the materials 
of the market cross In the 15th, 16th, and I7tli centuries it 
suffered gieoily fiom the plague, and in 1527 and 1549 much 
damage was caused by inundations During the insurrection m 1536 
called the Pilgrimage of Grace, ougmated by the dissolution of the 
monasteries, Hull was seized by the insurgents, but, after the disper- 
sion of the mam body at Doncastei, the ringleaders in the town were 
seized by the magistrates and executed Duiing the second rebellion 
in Yorkshire m 1537 the town was taken possession of by the in- 
surgents headed by Sir Robeit Constable, and held for a month, but 
the loyal inhabitants, surprising them in Hie middle of the night, 
compelled them to siurendei , many of them were executed, and the 
body of Sir Robeit Constable was hung in chains over the Beverley 
gate In 1540 Hull was visited by Hemy VIII who, after a careful 
survey of the town and neighbom hood, gave duectionsfor the erec- 
tion of a castle and othei fortifications, for the cutting of a canal 
from Nesviand to Hull in order to provide £ ‘ additions of fresh 
water,” and for the improvement of Suffolk palace, originally 
erected by the De la Poles, hut -since then acquired by the crown. 
During the parliamentary war the possession of Hull was an olyect 
of ambition to both parties on account of its importance as a depbt 
for arms and military stores In 1*642 the governor, Sir John Hotbam, 
refused to admit Charles I into the town. In 1*643 and 1644 it sus- 
tained two long sieges and many vigoious attacks by the royalists 

In 1534 Hull was made the see of a suffragan bishop, but the 
office was abolished on the death of Edward vl By the 3 8d of 
Edward I the town a e turned burgesses to parliament The privi- 
lege was afterwards far some time an abeyance till the 12th of 
Edward II , since which period it has returned two members 

Among the eminent natives of Hull, besides the De la Poles, are 
Andrew Marvell, "William Mason the Mend of Gray the poet, 
William Wilberfojrce, and Major-General Perronet Thompson 
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The pimcipal histones of Hull are those of Gent, 1735, reprinted 1869 , 
Hadley, 17S8, Tiekell, 1798, iuosl, 1827, and Shcahan, 1864 See also 
Symons's High Sir eet, Bull, some yean since, and Biographical Sketches inter - 
sper&ed mth historical Accounts of the Town, Ancient and Modern, &c 1 1862, 
Wooley’s Statutes i elating to Kingston-upon Mull, 1830, Symons’s If ul lima, or 
Selections fi om Local History, 1872, and Sketches of Hull Author's, 1879 

HULS, a town <of Prussia, in the circle of Hempen, and 
government district of Dusseldorf, is situated at the terminus 
of a branch railway line to Crefeld and Dusseldoif, 4 miles 
north of Crefeld and 17 north-west of Dnsseldorf. It 
possesses manufactuies of damask and velvet, and in the 
neighbourhood ironstone is obtained. The population m 
1875 was 6096. 

HULSE, Johh (1708-1789), founder of the Hulsean 
lectureship at the university of Cambridge, was born at 
Middlewich, m Cheshire, m 1708 Entenng St John’s 
College, Cambridge, he graduated m 1728, and on taking 
holy orders was presented to a small country cuiacy His 
father having died in 1753, Hulse succeeded to his estates 
in. Cheshire, where, owing to feeble health, he lived m 
retirement till his death an 1789 He bequeathed his 
estates to Cambridge University for the puipose of maim 
taming two scholars at St John’s College, of founding a 
prize for a dissertation, and of instituting the offices of 
Christian advocate and of Christian preacher or Hulsean 
lecturer. By a statute in 1860 the Hulsean professoiship 
of divinity was substituted for the office of Christian 
advocate, and the lectureship was consideiably modified 
The first course of lectures under the benefaction was 
deliveied m 1820. In 1830 the number of annual lectures 
or sermons was reduced fiom twenty to eight, subse- 
quently they were restricted to four. The annual value 
of the Hulse endowment is between £800 and £900, of 
which eight-tenths go to the professor of divinity and one' 
tenth to the prize and lectureship respectively. 

HUMBLE-BEE, a name applied by phonetic instinct 
under various inflexions (such as “ Bumble-bee m England 
provxncially, and “Hummel” in Germany) to the laige bees 
of the genus Bombus (which, like the French “ Bourdon,” 
is probably also suggested by the noise made by these 
insects). They belong to the social section of tlie great 
family Apidce, of which the common hivo-bee is the type, 
and, like that well known insect, live in colonies composed 
of the two sexes and neuteis. Instead of a single female 
(or queen), however, many are found in one nest; and 
the woikeis do not hibernate. The female also diffois from 
the queen hive-bee m having dense fringes of hairs on 
the pollen-plates of the hind legs, and a widened base to 
the hind tarsi, a structure necessitated by her having to 
work single-handed at the commencement of the season, as 
the workers and males do not survive tlio winter. Eatly m 
the spring these large hibernated females may be observed 
on the wing, each becoming the founder of a fresh colony, 
m which the neuters are first produced, There aie two 
kinds of females, the smaller one only producing male eggs, 
but not surviving the winter The number of individuals 
in a colony vanes with the different species, and as a rule 
is least m those building their nest above ground. In one 
very common subterranean species, Bombus teirestns , as 
many as 107 males, 56 females, and 180 workers have 
been found in one nest. There is considerable difference 
between the males, females, and neuters, the last two 
differ, however, but little except in size, whereas the males 
often exhibit a very varying coloration, and have structural 
peculiarities, such as an additional segment to the abdomen, 
longer antennae and fongue, no pollen-basket, &c They 
have also no sting, whereas both female and worker are 
armed like -the hive-bee. Great difficulty exists m referring 
these three constituents to their proper species, owing to 
individual variation, alteration with age, and the difficulty of 
seeing all the members of a colony at the same time , so that 
naturalists are not by any means agreed as to the specific 
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ifcatus of many of them, and the synonymy is very compli- 
cated, The nests are not consti acted after the symmetrical 
fashion of those of the hive-bee, but consist of a collection 
of oval brownish cells, at first few m number, bat receiving 
additions and extensions as the brood increases, and accom- 
panied by cells containing pollen and honey. The woikers 
assist m rearing the larvae, and m disengaging the indivi- 
duals from their pupal integuments as they reach the perfect 
state , and it has been noticed that this metamorphosis is 
accelerated by a kind of incubation. The nests are made 
under bushes, m banks, (Sec , sometimes as much as 5 feet 
from the surface. A well-known one is made by the 
u Mo&s-earder ” humble-bee, Bombas muscoium , which has 
often been observed collecting the natural material for its 
dome, working in line. As usual with provident or social 
animals, these interesting insects are subject to encroach- 
ment by paiasites of various kinds, most noteworthy 
among which are some species (there are three or four in 
England) of the closely allied genus Apathus (or Fsi~ 
thyi us), superficially resembling exactly the true humble- 
bees, but with no pollen-collecting appaiatus, and no 
workers They exist apparently on friendly terms with 
their hosts, whose stores are at times materially preyed 
upon by the laivae of Volucella, a genus of Dip>tera or two- 
winged flies also resembling humble-bees. Various beetles, 
such as Antherophagus, Qryptophagus. , Leptmus, &c., and 
the larvoe of Tmea pelhonella, a small moth, also occur m 
their nests. 

As regards distribution, the Bombi are found m Europe, 
Ameiica (North and South), Africa, India, China, and 
Java, but not m Australasia, where, indeed, it has even been 
attempted to introduce some species for the purpose of 
fertilizing the introduced clover, for which the structure of 
the native insects is ap patently insufficient. It is, however, 
m the noithern zone that they flourish best, their hardy 
nature enabling them to exist in the Arcbic regions, as far 
as man has penetrated , and the numerous additions con- 
tinually being made to the list of known species from the 
Caucasus, the Amur district, Turkistan, Arizona, , point, 
not only to a wide geographical range, but to a large adapta- 
tion to some useful end. The experiments of Darwin, 
Muller, and otheis show how important a part is played by 
humble-bees m the economy of nature as plant fertilizers , 
and, though perhaps not exhibiting such highly-developed 
instincts as the hive-bee, they possess sufficient reasoning 
power to enable them, by perforating the base of the 
calyx of certain flowers, to obtain otherwise inaccessible 
honey 

HUMBOLDT, Friedrich Heinrich Alexander, Baron 
von (1769-1859), a distinguished naturalist and traveller, 
was born at Berlin, September 14, 1769 His father, who 
was a major in the Prussian array, belonged to a Pomeranian 
family of consideration, and was rewarded for Ins services 
during the Seven Years 5 War with the post of royal cham- 
berlain. He married m 1 7 6 6 Maria Elizabeth von Colomb, 
widow of Baron von Hollwede, and had by her two sons, 
of whom the younger is the subject of tins notice. The 
childhood of Alexander von Humboldt was not a promising 
one, as regards either health or intellect His characteristic 
tisfces, however, soon displayed themselves, and from his 
fancy for collecting and labelling plants, shells, and insects 
he received the playful title of 16 the little apothecary ” 
The care of his education, on the unexpected death of Ms 
father in 1779, devolved upon his mother, who discharged 
the trust with constancy and judgment. Destined for a 
political career, he studied finance during six months at 
the university of Erankfort-on-the-Oder , and a year later, 
April 25, 1789, he matriculated at Gottingen, then eminent 
for the lectures of Heyne and Blumenbach, His vast and 
varied powers were by this time fully developed; and 
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during the vacation of 1789 he gave a fair earnest of his 
future performances in a scientific excursion up the Bhme, 
and in the treatise thence issuing, Mmcralogmhe Beobacht - 
ungen ube . i evmge Basalts am Itfiein (Brunswick, 1790), 
His native passion for distant travel was confirmed by the 
friendship formed by him at Gottingen with George Eorster, 
Heyne’s son-in-law, the distinguished companion of Cook’s 
second voyage. Henceforth his studies, which his rare 
combination of paits enabled him to render at once multi- 
farious, rapid, and profound, were directed with extraor- 
dinary insight and peiseverance to the puipose of preparing 
himself for his distinctive calling as a scientific explorer. 
With this view he studied commerce and foreign languages 
at Hamburg, geology at Freiberg under Werner, anatomy 
at Jena under Loder, astronomy and the use of scientific 
instruments under Zach and Holder.. His researches into 
the vegetation of the mines ot Freiberg led to the publica- 
tion m 1793 of his Floue Fnbe?genszs Specimen, and 
the results of a prolonged course of experiments on the 
phenomena of muscular lriitability, then recently dis- 
covered by Galvam, were contained in his VeisucAe 
uher die geieizte Muslel- and Nervenfa&er (Berlin, 1797), 
enriched in the French translation with notes by Blumen- 
bach. 

In 1794 he was admitted to the intimacy of the famous 
Weimar coterie, and contributed (June 179h) to Schiller’s 
new periodical, Die Horen, a philosophical allegory entitled 
Die Lebenslraft , oder der ? hodische Genius In the summer 
of 1790 he paid a flying visit to England m company with 
Forster. In 1792 and 1797 he was m Vienna; m 17915 
he made a geological and botanical tour through Switzerland 
and Italy. He had obtained m the meantime official 
employment, having been appointed assessor of mines at 
Beilin, Februaiy 29, 1792. Although the service of the 
state w r as consistently regarded by him but as an apprentice- 
ship to the service of science, he fulfilled its duties with 
such conspicuous ability that he not only rapidly rose to 
the highest post m his depaitment, but was besides entiusted 
with several important diplomatic missions. The death of his 
mother, November 19, 1796, set him free to follow the bent 
of his genius, and, finally severing his official connexions, 
he waited for an oppoit unity of executing Ms long-cherished 
schemes -of travel On the postponement of Captain 
BaudiMs proposed voyage of circumnavigation, which he 
had been officially invited to accompany, he left Pans for 
Marseilles with Bonpland, the designated botanist of the 
frustrated expedition, hoping to join Bonaparte in Egypt. 
The means of transport, however, weie not foithcommg, 
and the two travellers eventually found then way to Madrid, 
where the unexpected patronage of the minister d’Uiquijo 
determined them to make Spanish America the scene of 
their explorations. 

Armed with powerful recommendations, they sailed m 
the “Pizano” hom Corunna, June 5, 1799, stopped six 
days at Tenenffe for the ascent of the Peak, and landed, 
July 16, at Oumana There Humboldt observed, on the 
night of the 12-1 3th of November, that remarkable meteor- 
shower which forms the starting-point oi our acquaintance 
with the periodicity of the phenomenon , thence he proceeded 
with Bonpland to Caracas, and m February 1800 he left the 
coast for the purpose of exploring the course of the Orinoco 
This trip, which lasted four months, and covered 1725 miles 
of wild and uninhabited country, had the important result 
of establishing the -existence of a communication between 
the water-systems of the Orinoco and Amazon, and of 
determining the exact position of the bifui cation. On the 
24th of November the two friends set sail for Cuba, and 
after a stay of some months regained the mainland at 
Cartagena. Ascendmgthe swollen sti earn of the Magdalena, 
and crossing the frozen ridges of the -Cordilleras, they reached 
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Quito after a tedious and difficult journey, Januaiy 6, 1802 
Their stay there was signalized by the ascent of Pickmcha 
and Chimborazo, and terminated m an expedition to the 
sources of the Amazon en route for Lima, At Callao 
Humboldt observed the transit of Mercury on November 9, 
and studied the fertilizing propel ties of guano, the introduc- 
tion of which into Europe was mainly due to his writings. 
A tempestuous sea-voyage brought them to the shores of 
Mexico, and after a year's residence m that province, 
followed by a short visit to the United States, they set sail 
for Europe from the mouth of the Delaware, and landed at 
Bordeaux, August 3, 1804. 

Humboldt may justly be regarded as having in this 
memorable expedition laid the foundation of the sciences of 
physical geography and meteorology m their larger bearings 
By his delineation (in 1817) of “isothermal lines,” he at 
once suggested the idea and devised the means of compar- 
ing the climatic conditions of various countries He first 
investigated the rate of decrease in mean temperature with 
increase of elevation above the sea-level, and afforded, by 
his investigations into the origin of tropical storms, the 
earliest clue to the detection of the more complicated law 
governing atmospheric disturbances m higher latitudes, 
while his essay on the geography of plants was based on 
the then novel idea of studying the distribution of organic 
life as affected by varying physical conditions. His dis- 
covery of the decrease in intensity of the earth's magnetic 
force from the poles to the equator was communicated to 
the Paris Institute m a memoir read by him, December 7, 
1804, and its importance was attested by the speedy 
emergence of rival claims His services to geology were 
mainly based on bis attentive study of the volcanoes of 
the New World. He showed that they fell naturally into 
linear groups, presumably corresponding with vast subter- 
ranean fissures , and by his demonstration of the igneous 
origin of rocks hitherto held to be of aqueous formation, he 
contributed largely to the spread of juster views than those 
then prevailing. 

The reduction into form and publication of the encyclo- 
paedic mass of materials — scientific, political, and archaeo- 
logical — collected by him during his absence fLom Europe 
was now Humboldt's most urgent desire. After a short 
trip to Italy with Gay-Lussac for the purpose of investigat- 
ing the law of magnetic decimation, and a sojourn of two 
years and a half m his native city, he finally, in the spring 
of 1808, settled in Paris with the view of securing the 
scientific co-operation required for bringing his great work 
through the press. This colossal task, which he at first 
hoped would have occupied but two years, eventually cost 
him twenty-one, and even then remained incomplete. 
With the exception of Napoleon Bonaparte, he was now 
the most famous man in Europe A chorus of applause 
greeted him from every side. Academies, both natwe and 
foreign, were eager to enrol him among their members, 
Frederick William III of Prussia conferred upon him the 
honour, without exacting the duties, attached to the post of 
royal chamberlain, together with a pension of 2500 thalers, 
afterwards doubled. He refused the appointment of 
Prussian minister of public instruction m 1810 In 1814 
he accompanied the allied sovereigns to London. Three 
years later he was summoned by the king of Prussia to 
attend him at the congress of Aix-la-Chapelle. Again m 
the autumn of 1822 he accompanied the same monarch to 
the congress of Verona, proceeded thence with the royal 
party to Borne and Naples, and returned to Pans in the 
spring of 1823* 

The French capital he had long regarded as his true 
home. There he found, not only scientific sympathy, but 
the social stimulus which his vigorous and healthy mind 
.eagerly craved He was equally m Ms element as the lion 
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of the salons and as the savant of the institute and the 
observatoiy. Thus, when at last he xeceived fiom his 
soveieign a summons to join his court at Beilin, he obeyed 
indeed, but WLth deep and lasting regret The provin- 
cialism of his native city was odious to him. He never 
ceased to rail against the bigotry without leligion, aesthe- 
ticism without culture, and philosophy without common 
sense, vhich he found dominant on the banks of the Spree 
The unremitting benefits and sincere attachment of two 
well-meaning princes secured indeed his gratitude, but 
could not appease his discontent At first he sought relief 
from the “nebulous atmosphere" of his new abode by 
frequent visits to Pans , but as years advanced his excur- 
sions were reduced to accompanying the monotonous 
“ oscillations " of the court between Potsdam and Berlin 
On the 12th of May 1827 he settled permanently m the 
Prussian capita], where his first efforts were directed towards 
the furtherance of the science of terrestrial magnetism For 
many years it had been one of his favourite schemes to 
secure, by means of simultaneous observations at distant 
points, a thorough investigation of the nature and law of 
“ magnetic storms " — a term invented by him to designate 
abnormal disturbances of the earth's magnetism The 
meeting at Berlin, September 18, 1828, of a newly-formed 
scientific association, of which he was elected piesident, 
gave him the opportunity of setting on foot an extensive 
system of research m combination with his diligent peisonal 
observations His appeal to the Bussian Government m 
1829 led to the establishment of a line of magnetic and 
meteorological stations across northern Asia, while his 
letter to the duke of Sussex, then (April 1836) president 
of the Pooyal Society, secured for the undertaking the wide 
basis of the British dominions. Thus that scientific con- 
spiracy of nations which is one of the noblest fiuits of 
modern civilization was by his exertions first successfully 
organized 

In 1811, and again m 1818, projects of Asiatic explora- 
tion were proposed to Humboldt, first by the Bussian, and 
afterwards by the Prussian Government; but on each 
occasion untoward circumstances interposed, and it was not 
until he had entered upon his sixtieth year that he resumed 
his early role of a traveller m the interests of science. 
Between May and November 1829 he, together with his 
chosen associates Gustav Bose and Ehrenberg, traversed 
the wide expanse of the Russian empire from the Neva to 
the Yenesei, accomplishing m twenty-five weeks a distance 
of 9614 miles. The journey, however, though carried out 
with all the advantages afforded by the immediate patronage 
of the Russian Government, was too rapid to be profitable 
Its most important fruits were the correction of the preva- 
lent exaggerated estimate of the height of the Central-Asian 
plateau, and the discovery of diamonds in the gold-washings 
of the Ural — a result which Humboldt's Brazilian ex- 
periences enabled him to predict, and by predicting to 
secure. 

Between 1830 and 1848 Humboldt was frequently 
employed in diplomatic missions to the court of Louis 
Philippe, with whom he always maintained the most cordial 
personal relations The death of his brother, Wilhelm von 
Humboldt, who expiied m his arms, April 8, 1836, saddened 
the later years of his life. In losing him, Alexander 
lamented that he had “ lost half himself." The accession 
of the crown prince as Frederick William IV., on the death 
of his father, m June 1840, added to rather than detracted 
from his court favour. Indeed, the new king's craving for 
his society became at times so importunate as to leave him 
only some hours snatched from sleep for the prosecution of 
his literary labours 

It is not often that a man postpones to his seventy-sixth 
year, and then successfully executes, the crowning task of 
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Ins life. Yet tins was Humboldt’s case The first two 
volumes of the Kosmos were published, and m the mam 
composed, between the years 1845 and 1847. The idea of 
a work which should convey, not only a graphic description, 
hut an imaginative conception of the physical world — which 
should support generalization by details, and dignify details 
by generalization, had boated before his mind for upwards 
of half a century. It first took definite shape m a set of 
lectures delivered by him before the university of Berlin 
m the winter of 1827-28 These lectures formed, as his 
latest biographer expresses it, “ the cartoon for the great 
fresco of the Kosmosf The scope of this remarkable work 
may be briefly described as the representation of the unity 
amid the complexity of nature. In it the large and vague 
ideals of the 18th are sought to be combined with the 
exact scientific requirements of the 19th centuiy And, m 
spite of inevitable shortcomings, the attempt was m an 
eminent degree successful. Nevertheless, the general effect 
of the book is rendeied to some extent unsatisfactory by 
its tendency to substitute the indefinite for the infinite, and 
thus to ignore, while it does not deny, the existence of a 
power outside and beyond those of nature A certain 
heaviness of style, too, and laborious picturesqueness of 
treatment make it more imposing than attractive to the 
geneial reader. Its supreme and abiding value, however, 
consists in its faithful reflexion of the mind of a great man 
No higher eulogium can be passed on Alexander von 
Humboldt than that, in attempting, and not unworthily 
attempting, to portray the universe, he succeeded still 
more perfectly in portraying his own comprehensive intelli- 
gence. 

The last decade of his long life — his " improbable ” years, 
as he was accustomed to call them — was devoted to the con- 
tinuation of this work, of which the third and fourth volumes 
weie published m 1850-58, and a fragment of a fifth 
appealed posthumously m 1862 In these he sought to 
fill up what was wanting of detail as to individual branches 
of science m the sweeping survey contained in the first 
volume, Notwithstanding their high separate value, it 
must be admitted that, from an artistic point of view, these 
additions were deformities. The chaiacteristic idea of the 
work, so far as snch a gigantic idea admitted of literary 
incorporation, was completely developed in its opening 
portions, and the attempt to convert it into a scientific 
encyclopaedia was in truth to nullify its generating motive 
Humboldt’s remarkable industry and accuracy were never 
more conspicuous than in the erection of this latest trophy 
to his genius Nor did he rely entirely on his own labours 
He owed much of what he accomplished to his rare power 
of assimilating the thoughts and availing himself of the 
co-operation of others He was not more ready to incur 
than to acknowledge obligations. The notes to Kosmos 
overflow with laudatory citations, which were, indeed, 
the cm rent coin m which he discharged his intellectual 
debts 

On the 24th of February 1857 Humboldt was attacked 
with a slight apoplectic stroke, which, however, passed 
away without leaving any perceptible trace It was not 
until the winter of 1858-59 that his strength began to 
decline, and on the ensuing 6th of May he tranquilly 
expired, wanting but six months of completing las ninetieth 
year. The honours which had been showered on him 
during life followed him after death His remains, pre- 
viously to being interred m the family resting-place at 
Tegel, were conveyed m state through the streets of Berlin, 
and received by the prince-regent with uncovered head at 
the door of the cathedral The first centenary of his birth 
was celebrated September 14, 1869, with equal enthusiasm 
m the New as m the Old World, and the numerous monu- 
ments erected m his honour, and newly-explored regions 
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called by his name, bear witness to the universal diffusion 
of his fame and popularity. 

Humboldt was never married, and seems to have been at 
all times more social than domestic m his tastes To his 
brother’s family he was, however, much attached 3 and m 
his later years the somewhat arbitrary sway of an old and 
faithful servant held him m more than matrimonial bond- 
age By a singular example of weakness, he executed, four 
years before his death, a deed of gift transferring to this 
man Seifert the absolute possession of his entire property. 
It is right to add that no undue advantage appears to have 
been taken of this extraordinary concession Of the 
qualities of his heart it is less easy to speak than of those 
of his head The clue to his inner life might probably be 
found m a certain egotism of self-culture which influenced 
his affections as well as regulated his studies His attach- 
ments, however, once formed, were smceie and lasting. 
He made innumerable friends , and it does not stand on 
record that he ever lost one His benevolence was through- 
out his life active and disinterested His early zeal for the 
improvement of the condition of the miners in Galicia and 
Franconia, his consistent detestation of slavery, his earnest 
patronage of rising men of science, bear witness to the 
large humanity which formed the ground-work of his 
character The faults of his old age have been brought 
into undue prominence by the injudicious publication of 
his letters to Yarnhagen von Ense The chief of these 
was his habit of smooth speaking, almost amounting to 
flattery, which formed a painful contrast with the caustic 
sarcasm of his confidential utterances His vanity, at all 
tunes conspicuous, w 7 as tempered by his sense of humour, 
and was so frankly avowed as to invite sympathy rather 
than provoke ridicule. After every deduction has been 
made, he yet stands before us as a colossal figure, not 
unworthy to take his place beside Goethe as the represen- 
tative of the scientific side of the culture of his country 

The best biography of Humboldt is that of Professor Kail Bmlins 
(3 vols , 8 vo, Leipsic, 1872), excellently translated into English by 
the Misses Lassell, with the omission, however, of the exhaustive 
bibliographical notice and scientific summary contained m the 
original The Voyage aux regions eqmnoxiaUs du Nouveau Con - 
tmentjfait 17 99-1804, par Alexandre de Kumboldtet A mie Bonpland, 
(Pans, 1807, &c ), consisted of thirtyfolio and quarto volumes, and 
comprised a considerable number of subordinate but impoitant 
works Among these may be enumerated Vue des Cordilleies et 
monuments des peuples indigenes de VAmenque , 2 vols , folio, 1810 , 
Examm critique de Huston e de la geographic du Nouicau Continent , 
1814-34 , Atlas gSog? aphique et physique du ? oyaume de la Nomelle 
Espagne, 1811 , Essai politique su? le ? oyaume de la Nouielle 
Espagne , 1811 , Essai sur la geograqihie des planks, 1805 (now very 
raie) , and Relation histonque, 1814-25, an unfinished nanative of 
his tiavels, including the Essai politique sur Vile de Cuba The 
Nom genera et species plantar um (7 vols folio, 1815-25), containing 
deseuptions of above 4500 species of plants collected by Humboldt 
and Bonpland, was mainly compiled by O S Kunth , Oltmanns 
assisted in preparing the Recueil d' observations astronovuques, 
1808 , Cuviei, Latreille, Yalenciennes, and Gay-Lussac co-operated 
in the Recueil d’ observations de zoologie et a anatomic compar ee, 
1805-33 Humboldt’s A'nsichten de? Nairn (Stuttgart and 
Tubingen, 1808) went through three editions m his lifetime, and 
was translated into nearly every European language The results 
of his Asiatic journey were published m Fragments de geologic et de 
climatologie asiakques, (2 vols 8vo, 1831), and m Asie cent? ale{3y ols 
8vo, 1843) — an enlargement of the earlier woik The memons and 
papers read by him before scientific societies, or contributed by him 
to scientific periodicals, aie too immeious foi specification 

Since his death consideiable portions of his correspondence have 
been made public The first of these, m older both of time and of 
importance, is his Brief e an Var nhagcn ion Ense , Leipsic., 1860 
This was followed in lapid succession by Bnefwechscl imt emern 
jungen Freunde (Friednch Althaus), Berlin, 1861 , Bnafuechsel nut 
Hemnch Berghcms, 3 vols , Jena, 1863 , Cor? espondance scientijiqiie 
ethtteraire, 2 vols , Pans, 1865-69 , Lett? es d Marc- Aug Bidet, pub- 
lished m Le Globe, tome vn , Geneva, 1868 , Brief e an Bunsen , 
Leipsic, 1869 , Brief e an semen Bnide? Wilhelm, Stuttgart, 1880 , 
besides some othei collections of less note An octavo edition of 
Humboldt’s pimeipal works v as published m Pans by Th hfoigand, 
1864-66 . (A M C ) 
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HUMBOLDT, Kakl Wilhelm yon (1767-1835), the 
elder brother of the more celebrated Alexander von 
Humboldt, wa s bom at Potsdam, on the 22d of June 
1767 After bemg educated at Berlin, Gottingen, and 
Jena, m the last of which places he formed a close and 
lifelong fuendship with Schiller, he married Fraulem von 
Dacherode, a lady of birth and foitune, and m 1802 was 
appointed by the Prussian Government first resident and 
then minister plempotenfciaiy at Borne, While there he 
published a poem entitled Bom, which was reprinted m 
1824, This was nob, however, the first of his literary pro- 
ductions, his critical essay on Goethe’s Hermann and 
Dorothea , published m 1800, had already placed him m 
the first rank of authorities on aesthetics, and, together 
with his family connexions, had much to do with his 
appointment at Borne; while in the years 1795 and 1797 
he had brought out translations of several of the odes of 
Pindar, which were held m high esteem. On quitting his 
post at Borne he was made councillor of state and minister 
of public instruction He soon, however, retired to his 
estate at Tegel, near Berlm, but was recalled and sent as 
ambassador to Vienna m 1812 duung the exciting penod 
winch witnessed the closing stiuggles of the French empire. 
In the following year, as Prussian plenipotentiary at the 
congress of Prague, he was mainly mstiumentalm inducing 
Austria to unite with Pnissia aud Russia against France , 
m 1815 he was one of the signatories of the capitulation 
of Pans, and the same year was occupied m drawing up the 
treaty between Puissia and Saxony, by which the territory 
of the former was largely increased at the expense of the 
latter. The next year he was at Frankfort settling the 
future condition of Germany, but was summoned to London 
in the midst of his work, and m 1818 had to attend the 
congress at Aix-la-Chapelle, The reactionary policy of 
the Prussian Government made him resign his office of privy 
councillor and give up political life m 1819, and from 
that time forward he devoted himself solely to literature 
and study. 

During the "busiest portion of his political career, how- 
ever, he had found tune for literary work. Thus m 1816 
he bad published a translation of the Agamemnon of 
JEschylus, and m 1817 corrections and additions to 
Adelung’s Mvthridatcs , that famous collection of specimens 
of the various languages and dialects of the woild. Among 
these additions that on the Basque language is the longest 
and most important, Basque having for some time specially 
attracted his attention In fact, Wilhelm von Humboldt 
may be said to have been the first who brought Basque 
before the notice of European philologists, and made a 
scientific study of it possible. In order to gam a practical 
knowledge of the language and complete his investigations 
into it, he visited the Basque country itself, the result of 
his visit being the valuable “ Researches into the Early 
Inhabitants of Spam by the help of the Basque language” 
{ Prufung der Untersuchuiujen uber die UrbewoJmer His - 
pamens vermittelst der vasMschm Sprache\ published m 
1821 In this work he endeavoured to show, by an exami- 
nation of geographical names, that a race or races speaking 
dialects allied to modem Basque once extended through the 
whole of Spam, the southern coast of France, and the 
Baleauc Islands, and suggested that these people, whom 
he identified with the Iberians of classical writers, had 
come from Northern Africa, where the name of Berber 
still perhaps perpetuates their old designation Another 
work on what has sometimes been termed the metaphysics 
of language appeared from his pen m 1828, under the title 
of Ueber den Duahs; but the great work of his life, on 
the ancient Eawi language of Java, was unfortunately 
interrupted by his death on the 8th of April 1835. The 
imperfect fragment’ was edited by his brother and Dr 
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Buschmann in 1836, and contains the remarkable introduc- 
tion on “ The Heterogeneity of Language and its Influence 
on the Intellectual Development of Mankind” (Ueber die 
Verschiedenheit des menschhchen Spraclibaues und ihren 
Emfluss auf die geistige Eniwickelung des Menschenge - 
schlechts ), which has been since edited and defended against 
SteinthaFs criticisms by Piofessor Pott (2 vols, 1876). 
This essay, which has been called the text-book of the 
philosophy of speech, fiist clearly laid down that the 
character and structure of a language expresses the inner 
life and knowledge of its speakeis, and that languages must 
differ fiom one another m the same way and to the same 
degree as those who use them. Sounds do nob become 
words until a meaning has been put into them, and this 
meaning embodies the thought of a community. What 
Humboldt terms the inner form of a language is just that 
mode of denoting the relations between ‘the parts of a 
sentence winch reflects the manner in which a particular 
body of men regards the woild about them, It is the task 
of the morphology of speech to distinguish the various ways 
in which languages differ fiom each other as regards their 
inner form, and to classify and arrange them accordingly. 
Other linguistic publications of Humboldt, which had 
appeared in the Transactions of the Berlm Academy, the 
Joiornal of the Royal Asiatic Society, or elsewhere, were 
republished by his brother m the seven volumes of Wilhelm 
von Humboldt’s Gesammelte Werlce (1 84:1— 52) These 

volumes also contain poems, essays on sesthetical subjects, 
and other creations of his prolific mind. Perhaps, however, 
the most generally interesting of his works, outside those 
which deal with language, is his correspondence with 
Schiller, published m 1830. Both poet and philosopher 
come before us m it in their most genial mood. For, 
though Humboldt was primarily a philosopher, he was a 
philosopher rendered practical by his knowledge of states- 
manship and wide expenence of life, and endowed with 
keen sympathies, warm nnagmation, aud active interest in 
the method of scientific inquiry (a. IL s ) 

HUME, David (1711-1776), the most subtle meta- 
physician and one of the gieatest histonans and political 
economists of Great Britain, was born at Edinburgh, on 
the 26th April (0 S ) 1711. His father, Joseph Hume or 
Home, a scion of the noble house of Home of Douglas, 
was owner of a small estate in Berwickshire, on the banks 
of the Whitadder, called, fiom the spring rising m front of 
the dwelling-house, Fmewelk David was the youngest 
of a family of three, two sons and a daughter, who after 
the early death of the father were brought up with great 
care and devotion by their mother, the daughter of Sir 
David Falconer, president of the college of justice. She 
survived till 1749, long enough to see securely established 
the foundations of the literary fame of the younger son, for 
whose powers she seems at one time to have entertained no 
great respect. “ Our Davie,” she is reported to have said, 
perhaps with reference to what seemed his folly m rejecting 
more lucLative professions than that of literature, “ Our 
Davie ’s a fine good-natured crater, but uncommon wake- 
minded.” 

Of Hume’s .early education little is known beyond what 
he has himself stated m his Life. He appears to have 
entered the Greek classes of the university of Edinburgh 
in 1723, and, he tells us, “passed through the ordinary 
course of education with success.” It is uncertain how 
long he remained at the university, though n passage m 
the remarkable letter first printed by Mr Burton fixes this 
with comparative definiteness. 1 u As our college education 
in Scotland, extending little further than the languages, 
ends commonly when we are about fourteen or fifteen, I 
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was after that left to my awn choice in my reading ” We 
may conclude, then, that about the year 1726 Hume 
returned to Nine wells with a fair knowledge of Latin, 
slight acquaintance with Greek, and literary tastes decidedly 
inclining to “ books of reasoning and philosophy, and to 
poetry and the polite authors ” He has nowhere given 
any indications of an explicit character with regard to his 
reading, or to the works which contributed most in forming 
his own opinions , and in his wn tings, save where the 
subject is of an historical kind, literary references are con- 
spicuous by their rarity. Yet it seems possible from what 
we know of the sources open to him, of his own preferences, 
of the problems with which he first busied himself, and of 
the general current of his speculations regarding them, to 
infer with some exactness the course of his studies It is to 
be noted that at a very early period of his life the dominant 
passion had declared itselt The love of literature for its 
own sake was combined with the keen overmastering desire 
for a literary reputation At an unusually early age he 
had determined for himself his future course, and no induce- 
ment was strong enough to make him swerve from it His 
temperament, on the whole placid and even, phlegmatic, 
readily inclined him to seek as his mode of life the golden 
mean, equally removed from such external influences as 
could distract or disturb contemplative repose. He practised 
what he tang-ht and learned of the Stoic rules, and was 
concerned only to obtain such external fortune as would 
place him above the necessity of wasting his pow r ers on 
temporary and transient objects His prudence was as 
remarkable as his moderation , and his life, on the whole, 
may be regarded as one of the most peifect and successful 
instances of constant devotion to literary aims. While he 
was thus fortunate m choosing early and maturely the 
object towards which all his industry w T as to be directed, 
he was no less fortunate m the selection of the special form 
of literary work to which he was to devote himself It is 
clear that his inclinations at a very eaily age led him towards 
the analysis of human nature, from which all his later 
writings take their origin. Speculation upon the nature 
and certainty of knowledge, whether in its abstract form, 
that of mere psychology, 01 in its moie concrete applica- 
tions, as m theology, seems to have been the earliest occu- 
pation of his thought , and in this speculation we cannot 
doubt he was directed laigely by the writings of Cicero 
and Seneca, though the mam factor was unquestionably the 
great English works which had begun to exert their 
influence at the time While we trace the matter of 
Hume’s later reflexions to Locke, Berkeley, and Butler, 
we must not overlook the great part m Ins mental develop- 
ment which is due to the sceptical or academical writings of 
the earlier thinkers The philosophical treatises of Cicero 
were familiar to Hume, whose writings have a colouring 
undeniably due to this source The form in which he 
cast some of the most important of his speculations is an 
imitation, more or less conscious, of these ancient models 
We see Hume, then, in the years during which the 
influences that mould a man’s character and career are 
most actively at work, resolutely devoting himself to a life 
of literature, possessed by the most intense ambition for 
literary fame, and busying himself with reflexion upon 
those problems of “ philosophy and critics ” in which, as he 
found, “nothing was yet established.” His means were 
slender, and it was necessary for him, even m view of his 
primary object, to endeavour after independence. The 
first choice of a profession, that of law, made for him by 
his relatives, who thought it suited to his “ studious habits, 
sobriety, and industry,” proved unsuccessful. Although 
his intellect was acute and practical, yet at this period he 
was so entirely devoted to the more subtle and speculative 
problems that law could present nothing beyond a barren 
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waste of technical jargon. While his friends thought “he 
was poring over Yoet and Ymnius, Cicero and Yirgil weio 
the authors he was secretly devouring The intensity of 
his studies, the agitation due to the novelty of the ideas 
which began to crowd upon lum as he tried to carry out 
systematically the first principles of human knowledge 
which he learned from Locke and Berkeley, combined to 
throw him for a time into a state of physical exhaustion 
and lassitude. His health was gradually restored by more 
careful regimen , but, as we learn from the curious diagnosis 
he made of his own state, the vigour requisite for protracted 
and connected speculation seemed to have vanished “I 
have collected,” he wntes, the “ rude materials for many 
volumes , but m reducing these to words, when one must 
bring the idea he comprehended in gross nearer to him, so 
as to contemplate its minutest parts, and keep it steadily 
in his eye, so as to copy these parts m order, this I found 
impracticable for me, nor were my spirits equal to so severe 
an employment ” In these circumstances he determined to 
try the effect of complete change of scene and occupation. 
“ I resolved to seek out a more active life, and, though I 
could not quit my pretensions to learning but with my last 
breath, to lay them aside for some time, m order the more 
effectually to resume them ” The effectual remedy which 
commended itself to him was the trial of a mercantile life, 
and early m 1734 beset out for Bristol, armed with recom- 
mendations to some eminent mei chants. A residence of a 
few months was sufficient to convince him that m this 
attempt at least he had not hit the mark He found ££ the 
scene wholly unsuitable ” to him, and about the middle of 
the year 1734 set out for Fiance, resolved to spend some 
years in quiet study and letnement He visited Paris, 
resided foi a tune at Eheirns, and then settled at La Fleche, 
famous m the histoiy of philosophy as the school of 
Descartes. His health seems to have been perfectly 
restored, and during the three years of his stay m France 
his speculations were worked into systematic form in the 
T? eatise of Human Nature, In the autumn of 1737 he 
was in London negotiating with publishers and printers 
regarding the appearance of his great work, and carefully 
pruning and polishing it m preparation for the judgments of 
the learned. In January 17 39 there appeared the first and 
second volumes of the Treatise of Human Nature, being an 
Attempt to Introduce the Experimental Method of Reasoning 
into Mo ) al Subjects , containing book l , Of the Understanding , 
and book li , Of the Passions The third volume, containing 
book in, Of Morals, was published in the following year 
Few phrases are better known than the laconic sentence m 
which Hume, looking hack on his own life, tells the tale 
of his first venture “ Never hterary attempt was moie 
unfortunate ; it fell dead-bom from the press, without reach- 
ing such distinction as even to excite a murmur among the 
zealots ” te But,” he adds, “ being naturally of a cheerful 
and sangume temper, I veiy soon recovered the blow, and 
: prosecuted with great ardoui my studies m the country ” 
This brief notice, however, is not sufficient to explain the 
full significance of the event for Hume’s own life The 
| work undoubtedly failed to do what its authoi expected 
from it j even the notice, otherwise not unsatisfactory, which 
it obtained m the Histo? ij of the Worts of the learned, 
then the principal critical journal, did not m the least 
appreciate the true bearing of the Treatise on the current 
philosophical and theological discussions, Hume, who had 
been living in abstractions, to whom the disputes of the 
time had presented themselves m their real nature as 
fundamental differences of philosophical analysis, naturally 
expected that the world would see with as great clearness as 
he did the connexion between the concrete problems agitat- 
ing contemporary thought and the abstract principles on 
which their solution depended. Accordingly he looked for 
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the intensest opposition, and expected that, if ins principles 
were received, tlie greatest of revolutions, a change m general 
conceptions of things, would ensue Apart from all con- 
siderations of peisonal reputation, which undoubtedly had 
no small influence on him, he was, therefore, on the eve of 
the publication of his work, with justice peiturbed “at the 
nearness and greatness of the event ” It is true that m 
the Treatise theie is little or no direct reference to the 
theological questions which were then prolific m the pro- 
duction of literature, and piobably this omission contributed 
towards the first failure of the work, but Hume, as 
before said, is invariably chary of his references, and one 
cannot doubt that he was himself fully alive to the fact that 
in his philosophic analysis the matters in debate m the theo- 
logical world had been reduced to their purest essence, had 
been brought back to fiist principles Overlooking, then, 
the obvious fact that nothing is less common than systematic 
thinking, that the greater portion of opinion rests on the 
accidents of framing and sm roundings rather than on clearly 
perceived and rationally tested grounds, he anticipated an 
immediate and vehement onslaught on his work. His dis- 
appointment was great m proportion to the height of his 
expectations ; and though he never entirely relinquished 
bis metaphysical speculations, though all that is of value 
in his later wiitmgs depends on the acute analysis of human 
natuie to which he was from the first attracted, one cannot 
but regret that his high powers were henceforth withdrawn 
for the most part from the consideration of the foundations of 
belief, and expended on its practical applications. In later 
years be was accustomed to explain bis want of success as 
due to tlie immature style of his early thoughts and exposi- 
tion, to the rashness of a young innovator m an old and 
well-established province of literature. “ So vast an under- 
taking, planned before I was one-and-twenty, and composed 
before twenty-five, must necessarily be very defective” 
The disclaimer of the Treatise m the preface to the Inquiry 
concerning Human Understanding is well known. But all 
this has little foundation beyond the personal irritation of 
an author at his own failure to attract such attention as he 
deems his due. Hone of the principles of the Treatise 
are given up m the later writings, and no addition was 
made to them. Nor can the superior polish of the more 
mature productions overbalance the freshness and concen- 
trated vigour of the moie youthful work. Hume is at his 
best m the Treatise , and it is curious to think what might 
have been the position of British philosophy at the close 
of the 18fch century had the success of his fiist attempt 
encouraged bun to continue with equal zeal and undivided 
attention his eaily metaphysical speculations 

After the publication of the Treatise Hume retired to 
bis brother’s house at Nmewells and carried on his studies, 
mainly m the direction of politics and political economy, 
adding to this, however, a wide if not exact reading in 
classical literature. In 1711 lie published the first volume 
of his Essays, which had a considerable and immediate 
success A second edition was called for in the following 
year, in which also a second volume was published, lb is 
interesting to learn from one of Hume’s letters that Butler, 
to whom be bad sent a copy of bis Treatise , but with whom 
he had failed to make personal acquaintance, warmly com- 
mended the Essays to all his friends. The philosophical 
relation between Butler and Hume is one of the curious 
points in history So far as analysis of knowledge is con- 
cerned both are m thorough harmony, and Hume’s sceptical 
conclusions regarding belief m matters of fact are the 
foundations on which Butler’s defence of religion rests 
Butler, however, appears to retain, alongside of bis destruc- 
tive theory of knowledge, confidence m the rational proofs 
for the existence of God, and certainly maintains what may i 
be vaguely described as an a priori view of conscience. It 
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is probable that, though Butler never worked out the system 
of his belief, his theological principles will be found to rest 
ultimately on ethical grounds. Hume bad the greatest 
respect for the author of the Analogy , ranks him with 
Locke and Beikeley as the originators of the experimental 
method m moral science, and in his specially theological 
essays, such as that on Particular Providence and a Future 
State, has Butlei’s views specifically m mind See Butleu 

The success of the Essays , though hardly great enough 
to satisfy the author’s somewhat exorbitant ciavmgs, was 
a great encouragement to Hume He began to hope that 
his earlier and heavier woik, if recast and lightened, might 
shaie the fortunes of its successor ; and at intervals through- 
out the next four yeais he occupied himself m reducing its 
fundamental principles into a more succinct form, and m 
giving to them all the literary giace at his command 
Meantime he continued to look about for some post which 
might secure him the modest independence he desired. In 
1744 we find him, m anticipation of a vacancy m the chair 
of moral philosophy at Edinburgh umveisity, moving his 
friends to do him good offices with the electors, and 
though, as he tell us, “ the accusation of heresy, deism, 
scepticism, or theism, &c , &c , was started ” against him, 
it had no effect, “being boie clown by the contrary 
authority of all the good people m town.” To his great 
moifcification, however, he thought he could discover that 
Hutcheson and Leechman, with whom be bad been on teims 
of friendly correspondence, weie giving the weight of their 
opinion against the propriety of electing linn to such a 
post The after history of these negotiations is obscure. 
Hume in all probability perceived that fortune was against 
him, and accepted in 1745 a very anomalous post, that of 
tutor or guardian or keeper to the marquis of Annandale, a 
harmless literary lunatic Although the salary paid during 
the year Hume spent m this capacity “ made a consider- 
able accession” to his fortune, the position was unmistak- 
ably false and painful. The letters relating to this episode 
of his life, first printed by Dr Thomas Murray, 1841 (see 
Burton’s Life , i ch, v ), are not pleasant reading ; and 
the close of the connexion between Hume and Ins pupil 
left the philosopher under the necessity of instituting an 
action for lecovery of arrears due to Jnm. The details of 
the affau are not sufficiently clear to enable a modern judge 
to assign eithei admiration or blame to Hume’s tenacity m 
the matter of his rights. 

In 1746 Hume accepted the office of secretary to Geneial 
Sfc Clair, and was a spectator of the ill-fated expedition to 
France in the autumn of that year. His admirable account 
of the transaction has been printed by Mr Burton After 
a brief sojourn at Nmewells, doubtless occupied in prepar- 
ing for publication his Philosophical Essays (afterwards 
entitled An Inquiry concerning Human Understanding ), 
Hume was again associated with General St Clair, and m 
1748 accompanied him as secretary m the embassy to 
Vienna and Turin. The notes of this journey are written 
m a light and amusing style, showing Hume’s usual 
keenness of sight in some directions and his almost equal 
blindness in others. During his absence from England, 
early m the year 1748, the Philosophical Essays were pub- 
lished , but, to bis great disappointment, the first reception 
of the work was little more favourable than that accorded 
to the unfortunate Treatise “ On my return from Italy,” 
he writes, “ I had the mortification to find all England in 
a ferment on account of Dr Middleton’s Free Inquiry , while 
my performance was entirely overlooked and neglected ” 
To the later editions of the work Hume prepared an “ Ad- 
vertisement” referring to the Treatise , and desiring that the 
Essays “ may alone be regarded as containing his philo- 
sophical sentiments and principles.” Not a few modern 
critics have accepted this disclaimer as of real value, but 
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in fact it lias no significance , and Hume has himself in a 
striking letter to Gilbert Elliott indicated the true relation 
of the two works. “I believe the Philosophical Essays 
contain everything of consequence relating to the under- 
standing which you would meet with m the Tieahse , and 
X give you my advice against leading the latter By 
shortening and simplifying the questions, I really render 
them much moie complete Addo dim murno The 
philosophical principles are the same m both ” The Essays 
are undoubtedly written with more maturity and skill than 
the Treatise, they contain m more detail application of the 
principles to concrete problems, such as miracles, providence, 
immortality , but the entire omission of the discussion 
forming part n of the first book of the Tieahse, and the 
great compression of part iv , are real defects which must 
always render the Treatise the more important work m the 
history of philosophy 

In 17X9 Hume returned to England, enriched with 
“near a thousand pounds” Two years he spent at 
Nmewells, and then in 1751 removed to Edinburgh, 
where for the most part he resided duung the next 
twelve years of his life These years are the richest 
so far as literary production is concerned. In 1751 he 
published his Political Discourses, which had a great and 
well-deserved success In the same year appeared the 
lecast of the third book of the Treatise , called Inquuy 
cancel ning the Principles of Morals , of winch he says that 
“ of all his writings, philosophical, literary, or historical, it 
is incomparably the best,” At tins time also w r e bear of 
the Dialogues concerning Maim cil Religion, a work which 
Hume was prevailed on not to publish, but which he touched 
and retouched with the greatest care, and evidently regarded 
with the greatest favour The woLk itself, left by Hume 
with instructions that it should be published, did not 
appear till 1779 

In 1751 Hume was again unsuccessful in the attempt to 
gam a professoi’s chair. A candidate unknown to fame 
then or afterwards was appointed to the chair of logic at 
Glasgow In the following year he received the first public 
preferment that had ever fallen to his lot, the librarianship 
of the Advocates' Library in Edinburgh, small in emoluments, 
but rich m opportunity for literary work. His delight was 
great In his playful style he writes to Dr Clephane, “I 
have been ready to burst with vanity and self-conceit this 
week past, and, being obliged from decorum to keep a strict 
watch over myself and check all emphasis of that kind, I 
really begin to find my health injured by it. ” The usual 
objections had been raised to his election without avail , 
but, “what is more extraordinary, the cry of religion could 
not hinder the ladies from being violently my partisans, 
and I owe my success m a great measure to their solicita- 
tions. One has broke off all commerce with her lover 
because he voted against me *, and W. Lockhart, in a speech 
to the faculty, said that there was no walking the streets, 
nor even enjoying one’s own fireside, on account of their 
importunate zeal. The town says that even his bed was 
not safe for him, though his wife was cousm-geiman to my 
antagonist,” 

The only work published at this time which requires 
somewhat special notice is the set of essays called Political 
Discourses , In these Hume shows greater aptitude for 
economical inquiries, and makes gieater advances in 
political economy, than any previous writer Although 
only a few of the many subjects of discussion are 
touched upon, the general principles of the science are 
firmly expressed and illustrated with clearness that leaves 
nothing to be desired The fundamental theorem, 
“everything m the world is purchased by labour, and 
our passions are the only causes of labour,” on which 
Smith afterwards constructed his more elaborate system, is 
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used as the key to resolve the difficulties regarding the 
advantages of foreign trade, the causes of the efflux and 
influx of bullion, the general range of prices m a country, 
the influence of credit on prices and on trade, the connexion 
of interest, profits, and the geneial conditions of industry, 
and the most economical modes of levying taxes In many 
respects the analysis of the complex phenomena of commerce 
is more sound and thorough than that given m the Wealth 
of Nations, for Hume never forgets that the ultimate causes 
of our economic movements are the “ customs and manners ” 
of the people, and always finds his solution by referring to 
the elementary factors of industry It is curious that on 
the publication of the Wealth of Nations Hume indicated 
to Smith that he differed from him regarding the influence 
of rent on prices, the point from which the later advances 
of English political economy have taken their stait It is 
also remarkable that Hume had formed a much sounder 
j udgment than Smith on the merits of the French Econo- 
mists In short, the mam enors of the Wealth of Nations 
are to be found in the deviations from the pnnciples of the 
Political Discow ses 

In 1753 Hume was fauly settled m Edinbuigb, enjoying 
the dignity and delights of householding, and preparing 
for his new attempt m literature, the Eisioiy of England 1 
He had decided to begin the Histoiy , not with Henry 
VII, as Adam Smith recommended, but with James I, 
considering that the political differences and parties of his 
time took their origin from that period, and that then, as he 
thought, “ the misrepresentations of faction began chiefly 
to take place ” On the whole his attitude in respect to dis- 
puted political principles seems not to have been at first 
consciously unfair. “ I am sensible,” he wiites to Clephane, 
“ that the histoiy of the two first Stuarts will be most 
agreeable to the Tories, that of the two last to the Wings , 
but we must endeavour to be above any regard either to 
Whigs or Tories " As for the qualities necessary to secure 
success as a wi iter on history, he felt that he possessed 
them in a high degree ; and, though neither his ideal of an 
historian nor his equipment for the task of historical re- 
search would now appear adequate, in both he was much m 
advance of his contemporaries and predecessors. Naturally, 
then, he was “ sanguine m his expectations of the success 
of his work.” u But,” he writes m the well-known passage 
of his Life, “miserable was my disappointment I was 
assailed by one cry of reproach, disapprobation, and even 
detestation , . . . what was still more mortifying, the book 
seemed to sink into oblivion. Mr Millar told me that in 


1 “ About se\en months ago,” he writes to Dr Clephane, “ I got a 
house of my own, and completed a regular family, consisting of ahead, 
viz , myself, and two inferior membeis, a maid and a cat My sister 
has since joined me, and keeps me company "With frugality I can 
reach, I find, cleanliness, waimtli, light, plenty, and contentment 
What would you have moie 2 Independence 2 I have it m a supreme 
degree Honour 2 That is not altogether wanting Giace ' l That 
wilL come m time A wife 2 That is none of the indispensable requi- 
sites of life. Books 2 That is one of them , and I have moie than I 
can use In short, I cannot find any blessing of consequence which I 
am not possessed of m a gieater or less degree , and without any great 
effoit of philosophy, I may be easy and satisfied As theie ib no 
happiness without occupation, I have begun a work which will employ 
me sevei al years, and which yields me much satisfaction. *Tis a Instoi y 
of Gieat Britain, fi om the Union of the Crowns to the piesent time 
I have aheady finished the reign of King James I Myfnends flatter 
me (by which I mean that they don’t flatter me) that I have succeeded 
You know that there is no post of honoui m the English Parnassus 
more vacant than that of history. Style, judgment, impaitiality, care 
— everything is wanting in our historians , and even Kapm, duung 
this latter period, is exti emely deficient I make my work very concise, 
after the manner of the ancients It divides into thiee very moderate 
volumes one to end with the death of Charles the First , the second 
at the Revolution , the third at the Accession, for I dare come no nearer 
the present times The woik will neither please the duke of Bedfoid 
noi James Fraser • but I hope it will please yon and posterity. 
Krrjfia ds ad ” 
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a twelvemonth he sold only forty-five copies of it ” This 
account must be accepted with great qualification It 
expresses Hume’s feelings rather than the real facts In 
Edinburgh, as we learn from one of his letters, the book 
succeeded well, no fewer than 450 copies being disposed 
of in five weeks Nor is theie anything in Hume’s cone 
spondenca to show that the failure of the book was so com- 
plete as he declared it to have been. Within a very few 
years the sale of the History was sufficient to gam for the 
author a larger revenue than had evei before been known 
in his countiy to flow from literature, and to place him in 
comparative affluence At the same time the bitterness of 
Hume’s feelings and their effect axe of importance mhis life. 
It is from the publication of the History that we date the 
extraoidmary virulence of his hatred towards everything 
English, towards society m London, Whig principles, Wing 
ministers, and the public gen ei ally 1 He was convinced that 
to be a Scotchman and a Tory was to be an object of contempt 
and hatred to ail Englishmen , and that on the whole theie 
was a conspiracy to suppress and destroy everything that 
was Scotch 2 As a consequence of these strong feelings, the 
remainder of the History became little better than a party 
pamphlet, written with a definite bias and a definite aim 
The second volume, published in 1756, carrying on the nar- 
rative to the Revolution, was better received than the first ; 
but Hume then resolved to work backwards, and to show 
from a survey of the Tudor period that his Tory notions 
were grounded upon the history of the constitution. In 
1759 this portion of the work appeared, and m 1761 the 
work was completed by the history of the pre-Tudor periods. 
The numeious editions* of the various poitions, — for, despite 
Hume’s wrath and grumblings, the book was a great 
literary success, — gave him an opportunity of caieful 
revision, which he employed to remove from it all the 
<( villainous seditious Whig strokes,” and “plaguy prejudices 
of Wkiggism ” that he could detect lurking m it In other 
words, he bent all his effoits towards making his History 
more of a party work than it had originally been, and m 
Ills effort ha was entirely successful. It has been the 
business** of subsequent historians to correct Ins misre- 
presentations so far as they referred to the peiiod of which 
lie had fair knowledge, and to supeisede his accounts of 
those periods which his insufficient knowledge disabled 
him from treating in a manner worthy of kun. The early 
portion of his History may be regarded as now of little or 
no value. The sources at Hume’s command were few, and 
lie did not even use them all None the less, the Histojy 
lias a distinct place in the literature of England. It was 
the first attempt at a really comprehensive and thoughtful 

1 “ If a mm have th e misfortune, m the former place (u, London), 
to attach himself to letters, even if he succeeds, I know not with whom 
he is to live nor how he is to pass his time in a suitable society* The 
little company there that is worth conversing with aie cold and unsoci- 
able, or are warmed only by faction and cabal, so that a man who 
plays no part m pnbliG affaire becomes altogether insignificant , and, 

^ if he is not rich, he becomes even contemptible Hence that nation 
* are fast relapsing into the deepest stupidity and ignorance ” — Bui ton, 
n 268 “There are fine doings m America. 0 ! how 1 long to see 
America and the Bast Indies revolted, totally and finally — the revenue 
reduced to half — public credit fully discredited by bankruptcy, — the 
third of London mining and the?raseally toob subdued J> — lb , il 417. 
“ Qur government has- become a cbuneLa, and is to& perfect, m point 
of libei ty, for so rnd© a beast as an Englishman,, who is a man, a had 
animal too, corrupted by above m cental y of licentiousness ” — Ib. } 
in 434 

2 “The rage and prejudice of parties* frighten me , and above all, 
this rage agamst the Scots, which is so dishonourable- and indeed so 
infamous to the English nation We hear that it increases* every day 

without the least appearance ctf provocation on our path It has fre- 
quently made me resolve never in rnykfe to set foot on English ground/ ' 
— Burton, n. 265 ; c/, ff 148, 23& Perhaps oiu knowledge of J ohm- 
son's sentiments regarding the Scotch m general, and of his expressions 
regarding Hume and Smith in particular, may lessen our surprise at 
thas vehemence 
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treatment of historic facts, the first to introduce the social 
and literary aspects of a nation’s life as of importance only 
second to its political fortunes, and the first historical 
writing m an animated yet refined and polished style It 
has received from later writers its due meed of praise and 
blame 3 

While the History was in process of publication, Hume 
did not entirely neglect his other lines of activity In 1757 
appeared Four Dissertations The Natuial Histoiy of 
Religion , Of the Passions , Of Tragedy , Of the Standard of 
Taste . Of these the dissertation on the passions is a very 
subtle piece of psychology, containing the essence of the 
second book of the Tieatise It is lemarkable that Hume 
does not appear to have been acquainted with Spinoza’s 
analysis of the affections. The last two essays aie contri- 
butions of no great importance to aesthetics, a department of 
philosophy in which Hume was not strong. The Natural 
Histoi y of Religion is a powerful contribution to the deistic 
controversy ; bub, asm the case of Hume’s earlier work, its 
significance was at the time overlooked It is an attempt 
to carry the war directly into a province hitherto allowed to 
lemam at peace, the theory of the general development of 
religious ideas. Deists, though raising doubts regarding 
the historic narratives of the Christian faith, had never dis- 
puted the geneial fact that belief m one God was natural 
and primitive Hume endeavours to show that polytheism 
was the earliest as well as the most natural form of religious 
belief, and that theism or deism is the product of leflexion 
upon experience, thus i educing the validity of the historical 
argument to that of the theoretical proofs, 

In 1763 he accompanied Lord Hertford to Pans, doing 
the duties of secretary to the embassy, with the prospect of 
the appointment to that post, Pie was everywhere received 
(f with the mast extraordinary honours ”j m fact, he was 
“lionized,” The society of Pans was peculiarly ready to 
receive a great philosopher and historian, especially if he 
were known to be an avowed antagonist of religion. Hume 
basked in the sunshine of his popularity; but at the same 
time he made some valuable friendships, especially with 
D’Alembert and Turgot, the latter of whom admired 
sincerely and profited much by Hume’s economical essays. 
In 1766 he left Pans and retained to Edinburgh ; but in 
the following year (1767) he accepted the post of under- 
secretary to General Conway, and spent two yeais m 
London He settled finally m Edinburgh in 1769, having 
now tkiougk his pension and otherwise the handsome 
fortune of £1000' a year. The solitary incident of note in 
this period of his life is the lidiculous quarrel with Rousseau, 
an episode still amusing, and throwing much light upon 
the strange character of the great sentimentalist, Hume 
certainly did his utmost to seciue for Rousseau a comfort- 
able retreat in England, but his usually sound judgment 
seems at first to have been quite at fault with regard to his 
protegd That is surely an amusing likeness which Hume 
discovered between Rousseau and Socrates ; and it is inte- 
resting to note? the conflict between his preconceived opinion 


3 We append the judgment of Macaulay on Hume’s characteristic 
fault as art historian <fc Hume is an accomplished advocate. Without 
positively assenting much moie than he can piove, he gives pio- 
minenee to all the circumstances which support his case , he glides 
lightly over those which are unfavourable to it , liis own witnesses are 
applauded and encouraged , the statements which seem to throw dis- 
ci edit on them are conti overted, the conti adictionsmto which they fall 
are explained away, a clear and connected abstract of then evidence 
is given. Everything that is offered on the other side is scrutinized 
with the- utmost seventy, every suspicious cucumstanee is a ground 
for argument and invective , what cannot he denied is extenuated, or 
passed by without notice * concessions even are sometimes made , hut 
this insidious candour only increases the effect of the vast mass 
of sophistry /'' — Miscell Writings , “ History/’ With this may be 
compared the more favourable verdict by the late Prof, Brewer, m the 
preface to 1 has* edition of the Student's Mume, 
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and that which detached circumstances gave him occasion 
to form. He finds “ Rousseau a very modest, mild, well- 
bred, gentle-spirited, and warm-heaited man as ever I knew 
m my hfe,” and thinks he “ could live with him all his life 
m mutual friendship anrl esteem ” At the same time he 
cannot avoid remarking that Rousseau “is a great 
kumonst” (% e , full of caprices), that though “ he intends 
seriously to draw his own picture m its true colours . , . 
nohody knows himself less that he would he unhappy m 
solitude, “ as he has, indeed, been always in all situations 55 
The quarrel which all the acquaintances of the two philo- 
sophers had predicted soon came, and no language had 
expressions strong enough for Rousseau's bafcied and distrust 
of his protector, Hume, it must be admitted, came well 
out of the business, and had the sagacity to conclude that, 
after all, his admired friend was little better than a madman. 
In 1769 Hume settled m Edinburgh, and m one of 
his most delightful letters he gives an animated descrip- 
tion of the domestic economy of his later years 1 * * * The 
house alluded to as that to which he was about to remove 
was built under his own directions at the comer of what is 
now called St David Street; and we maypictuie it to our- 
selves as being, during the closing period of Hume's life, 
the centre of the most lively and cultivated society of 
Edinburgh. The gay and cheerful temper of the philo- 
sopher, his unfailing equanimity, and the solid goodness of 
Ins heait had made him many friends, even among those 
who dissented most from his religious views. The resolute 
strength with which he pushed speculation to its limits 
was combined with a perfect gentleness of disposition and 
an amiability that endeared him to all who had the pleasure 
of knowing him He was singularly free from jealousy, 
and no feature of his character is more attractive than the 
unfailing coidiality with which he welcomed the literary 
successes of those who might have been thought his rivals 
To Robertson and Smith, his personal friends, he is open 
and uniestramed m his praise and commendation, and 
his good services were ever exerted m their cause. To 
opponents of whose merits he was convinced, to Campibell 
and Reid, he was cordial and generous. His respect for 
his own profession led him always to encourage those who 
had engaged their fortunes in. the perilous hazard of literary 
success, and to extend to them his good offices For Black- 
well and for Smollett, in their misfortunes, he exerted him- 
self to the utmost. Nor was he without his recompense 
During the closing decade of his life he was the acknow- 
ledged patriarch of literature ; the veneration and respect 
of his fi lends, for his character no less than for his abilities, 
were unbounded. The “ gaiety of his temper, 5 ' says Adam 
Smith* “so agreeable in society, and which is so often 
accompanied with frivolous and superficial qualities, was 
in him certainly attended with the most severe application, 
the most extensive learning, the greatest depth of thought, 
and a capacity in every respect the most comprehensive. 
Upon the whole, I have always considered him, both in 
Ins lifetime and since his death, as approaching as neaily 


1 (t I live still, and must for a twelvemonth, m my old house m 
James' Court, which is veiy cheerful, and even elegant, hut too small 
to display my great talent for cookeiy, the science to winch I intend 
to addict the lemaimng years of my life 1 I have just now lying on 
the table before me a receipt foi making soupe & la reme, copied with 
my own hand , for beef and cabbage (a charming dish), and old mutton, 

and old clarot, nobody excels me I make also sheep-bead broth, m a 
manner that Mi Keith speaks of it foi eight days after , and the Rue 
de Nivernois would bind himself apprentice to my lass to learn it I 
have alieady sent a challenge to Ravid Moncnef , you will see that 
m a twelvemonth he will take to the writing of history, the held I 
have deserted , for, as to the giving of dinners, he can now hare no 
further pretensions I should have made a very bad use of my abode 

m Paris, if 1 could not get the better of a mere provincial like him 

All my friends encourage me in this ambition, as thinking it will re- 

dound very much to my honoui." 
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to the idea of a perfectly wise and virtuous naan as perhaps 
the nature of human frailty will permit.” 

In the spring of 1775 Hume was struck with a tedious 
and harassing though not painful illness A visit to Bath 
seemed at first to have produced good effects, but on the 
return journey northwards moie alarming symptoms de- 
veloped themselves, his stiengtli rapidly sank, and, little 
moie than a month after he had reached Edinburgh, lie 
died (25th August 1776). 

Ho notice of Hume would be complete -without the sketch of Ins 
cbaiacter drawn by Ins own band- — “To conclude historically with 
iny own chaiacter, lam, or rathei was (foi that is the style I must 
now use m speaking of myself, which emboldens me the moie to 
speak my sentiments), — I was, I say, a man of mild dispositions, of 
command of tempm, of an open, social, and cheerful hum on:, 
capable of attachment, bnt little susceptible of enmity, and of gieat 
moderation m all my passions Even my love of liteiaiy fame, my 
luhng passion, never souied my temper, notwithstanding my fre- 
quent disappointments My company was not unacceptable to the 
j oung and caieless, as well as to the studious and literary , and as 
I took a particular pleasure m the company of modest women, I bed 
no leason to be displeased with the reception I met with from them. 
In a word, though most men anywise eminent have found leason 
to complain of calumny, I never was touched, oi even attacked, by 
her baleful tooth , and, though I wantonly exposed myself to the 
rage of both civil and religions factions, they seem to be disarmed 
on my behalf of then wonted fuiy My friends never had occasion 
to vindicate anyone cncumstance of my character and conduct, not 
but that the zealots, we may well suppose, would have been glad to 
invent and propagate any story to my disadvantage, but they could 
never find any which they thought would wear the face of proba- 
bility I cannot say thcie is no vanity m making this funeial 
oiation of myself, but I hope it is not a nu&placed one , and tins is 
a mattei of fact w hich is easily cleansed and ascei tuned ,s The nioi e 
lmlife has become known, the moie confidence we place ul this 
admirable estimate 

The philosophical writings of Hume, which mailc a distinct epoch 
mthe development of modern thought, canlieie be con&ideiedm two 
only of the many aspects m which they present themselves as of 
the highest intei est to the historian of philosophy In the Ti eatisc 
of Human Natuie, which is m every respect the most complete 
exposition of Hume’s philosophical conception, we have the first 
thorough-going attempt to apply the fundamental principles of 
Locke’s empiucal psychology to the construction of a theoiy of 
knowledge, and, as a natural consequence, the first systematic cnti- 
cism of the chief metaphysical notions from this point of view 
Hume, in that work, holds the same relation to Locke and Berkeley 
a& the late J. S Mill held with his System of Logic to Hartley and 
James Mill In certain of the later writings, pie-eminently mthe 
Dialogues'on Natural Religion, Hume brings the results of his specu- 
lative criticism to bear upon the problems of current theological 
discussion, and gives in then regaid as previously with respect to 
geneial philosophy the final woid of the empmcal theoiy m its 
earlier form The interesting parallel between Hume and J. S Mill 
m this second feature wull not be overlooked 

In the fust instance, then, Hume’s philosophical woik is to be 
regarded as the attempt to supply foi empiricism in psychology a 
consistent, that is, a logically developed theory of knowledge In 
Locke, indeed, such theoiy is not wanting, but, of all the many in- 
consistencies m the Essay on the Human Understanding , none is moie 
apparent or more significant than the complete want of liaxmony 
between the view of knowledge developed m the fouith book and the 
psychological pnnerples laid down m the eailier pait of the woik 
Though Locke, doubtless, drew no distinction between the problems 
of psychology and of theory of knowledge, yet the discussion of the 
various forms of cognition given in the fouith hook of the Essay seems 
to be based on grounds quite distinct from and m many respects 
inconsistent with the fundamental psychological pimciple of his 
woik. The perception of relations, which, according to him, is the 
essence of cognition, the clemonstiative character -which he tlunks 
attaches to ourmfeience of God's existence, the intuitive knowledge 
of self, are doctrines incapable of being brought into haimony with 
the view of mind and its development which is the keynote of his 
general theory To some extent Berkeley removed tins radical in- 
consistency, but in his philosophical work it maybe said with safety 
theie are two distinct aspects, and while it holds of Locke on the 
one hand, it stretches foi ward to Kantianism on the other Hor in 
Berkeley are these divergent featuies ever united into one harmoni- 
ous whole. It was left for Hume to approach the theory of know- 
ledge with full consciousness from the psychological point of view, 
and to work out the final consequences of that view so far as cog- 
nition is concerned The terms which he employs in describing 
the aun and scope of Ms work are not those which we should now 
employ, but the declaration, m the introduction to the Treatise, 
that the science of human nature must be treated accoidmg to the 
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experimental method, ts in fact equivalent to the statement of the 
principle implied m Locke’s Essay, that the problems of psychology 
and of theory of kn owl edge are identical And this view is the char 
acteristLC of what we may call the English school of philosophy 

In order to make perfectly eleai the full significance of the prin- 
ciple which Hume applied to the solution of the chief philosophical 
questions, it is necessary to rendei somewhat moie precise and com- 
plete the statement of the psychological view which lies at tne 
foundation of the empmcal theory, and to distinguish fionnt the 
problem of the theoiy of knowledge upon which it was hi ought to 
hear Without entenng into details, which it is the less necessary 
to do because the subject has been lecently discussed with gieat 
fulness in woiks readily accessible, it may he said that foi Locke 
as foi Hume the problem cf psychology was the exact descuption 
of the contents of the individual mind, and the determination of the 
conditions of the ougm and development of conscious experience m 
the individual mind And the answer to the problem which was 
furnished hy Loelce is m effect that with which Hume stai ted The 
conscious expei rence of the individual is the le&ult of intei action 
between the individual mmd and the universe of things It is evi- 
dent that this solution presupposes a peculiar conception of the 
geneial relation between the mmd and things which m itself re- 
quites justification, and which, so far at least as the empmcal theoiy 
was developed by Locke and his successors, could not he obtained 
fiorn psychological analysis Either we have anglit to the assump- 
tion contained in the conception of the individual mmd as standing 
in relation to things, m which case the gi ounds of the assumption 
must be sought elsewheie than m the results of this lecrpioeal le- 
lation, 01 we have no right to the assumption, m which ease refer- 
ence to the reciprocal lelation can hardly be accepted as yielding 
any solution of the psychological pi oblem But m any ca&e, — and, 
as we shall see, Hume endeavouis so to state his psychological 
premises as to conceal the assumption made openly by Locke, — it is 
apparent that this psychological solution does not contain the 
answer to the widei and ladically distinct pi oblem of the theoiy of 
knowledge Eor lieie we have to considei how the individual m 
telligence conies to know any fact whatsoever, and what is meant hy 
the cognition of a fact With Locke, Hume professes to legard 
this problem as virtually covered or answeied by the fundamental 
psychological theorem , but the superior clearness of his reply enables 
us to mark with perfect precision the nature of the difficulty inher- 
ent m the attempt to legard the two as identical Eoi purposes 
of psychological analysis the conscious experience of the individual 
mmd is taken as given fact, to be known, i e , observed, discrimin- 
ated, classified, and explained m the same way in which any one 
special portion of expei lence is treated How if this mode of treat- 
ment be accepted as the only possible method, and its results 
assumed, to he conclusive as regards the problem of knowledge, the 
fundamental peculiarity of cognition is overlooked In all cog- 
nition, stnctly so-called, there is involved a certain synthesis 01 
relation of parts of a charactenstic natuie, and if we attempt to 
discuss this synthesis as though it were m itself hut one of the 
facts forming the matter of knowledge, we ai e driven to regaid this 
relation as being of the quite external kind discovered by observa- 
tion among matters of knowledge The difficulty of leconcilmg 
the two views is that which gives use to much of the obsciuity m 
Locke’s tieatment of the theory of knowledge, m Hume the effort 
to identify them, and to explain the synthesis which is essential to 
cognition as merely the accidental result of external relations among 
the elements of conscious experience, appeals with the utmost clear- 
ness, and gives the keynote of all his philosophical work The final 
perplexity, concealed by various forms of expression, comes foi ward 
at the close ot the Treatise as absolutely unsolved, and leads Hume, 
as will be pointed out, to a truly remaikable confession of the weak- 
ness of his own system 

While, then, the general idea of a theory of knowledge as based 
npon psychological analysis is the groundwork of the Treatise, it is 
a partxculai consequence of this idea that furnishes to Hume the 
characteristic en tenon applied by him to all philosophical questions 
If the relations involved in the fact of cognition aie only those dis- 
coverable hy observation of any particular poition of known experi- 
ence, then such relations are quite external and contingent. The 
only necessary relation which can he discovered m a given fact of 
experience is that of non-contradiction ; the thing must he what it 
is, and cannot be conceived as having qualities contradictory of its 
nature The universal test, therefore, of any supposed philosophi- 
cal principle, seeing that such principles are but expressions of 
relations among facts, is the possibility or impossibility of imagin- 
ing its contradictory All our knowledge is but the sum of our 
conscious experience, and is consequently material for imagination, 
“Let us fix our attention out of ourselves as much as possible, let us 
chase our imagination to the heavens or to the utmost limits of the 
universe ; wenevei really advance a step beyond ourselves, nor can 
conceive any kind of existence, but those perceptions which have 
appeared in that nairow compass This is the universe of the 
imagination, nor have we any idea but what is there produced ” 
(Works, ed of 1854, i 93, i 107) 
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The couise of Hume’s woik follows immediately fiom Ins funda- 
mental principle, and the several divisions of the treatise, &o fai 
as the theoretical poitions aie concerned, are but its logical con- 
sequences The hist pait of the fiist book contains a bnef state- 
ment of the contents of mmd, a desciqition of all that observation 
can discovei m conscious expei lence The second part deals with 
those judgments which rest upon the formal elements of expenence, 
space and time The thud pait discusses the principle ot real con- 
nexion among the elements of expenence, the 1 elation of cause and 
effect The fouith part is vntually a considei at ion of the ultimate 
significance of this conscious expenence, of the place it is supposed 
to occupy m the universe of existence, m other voids, of the le- 
lations between the conscious expenence of an individual mind as 
disclosed to ohsei ration and the supposed realities of self and ex- 
ternal things 

In the first part Hume gives Ins own statement of the psycho- 
logical foundations of Ins theoiy Viewing the contents of mmd as 
mattei of expenence, he can discover among them only one distinc- 
tion, a distinction expressed by the teims impressions and ideas 
Ideas aie secondary m natuie, copies of data supplied we know not 
whence All that appeals in conscious expenence as pnmaiy, as 
ansing from some unknown cause, and theiefoie relatively as ongi- 
nal, Hume designates hy the term imp ession, and claims to imply 
by such teim no theoiy whatsoever as to the ougm of this portion 
of ex 2 >eneuce There is simply the fact of conscious expenence, 
ai lvmg we know not how. Moieovei, if we remain faithful to the 
fundamental conception of the contents of mmd as being meiely 
matteis of expenence, it is evident m the fiist place that as 
impiessions aie stnctly individual, ideas also must be stnctly parti- 
culai, and in the second place that the faculties of combining, discn- 
mmating, abstracting, and judging, which Locke had admitted, are 
merely expressions foi paiticulai modes of having mental expenence, 
i e , are modifications of conceiving {cf i 128 n , 137, 192) Thus 
at a single stroke Hume lemoves all the philosophical discussions 
that had centied round the problem of ab&tiact ideas and the natuie 
of judgment. It is meiely by accidental concomitance, which on 
the subjective side is custom, that one fact, a w r oid, sign, symbol, 
or type comes to stand for a senes of resembling facts, while the 
comparison of perceptions, with resulting consciousness of then re- 
semblance or difference, is m itself a single, isolated perception (see 
i 37, 38, 100) 

Such, m substance, is Hume’s restatement of Locke’s empmcal 
view. Conscious expei lence consists of isolated states, each o f which 
is as a fact and is lelated to otheis m a quite external fashion It 
remains to be seen liow knowledge can be explained fiom such a 
basis , but, before proceeding to sketch Hume’s answei to this ques- 
tion, it is necessary to draw attention, fust, to the peculiar device 
invariably resorted to hy him when any exception to Ins geneial 
principle that ideas are secondary copies of impiessions piesents 
itself, and, secondly, to the nature of the substitute offeiecl by him for 
that perception of relations or synthesis which even in. Locke’s con- 
fused statements had appeared as the essence of cognition When- 
ever Hume finds it impossible to recognize m an idea the more copy 
of a particular impie&sion, he introduces the phrase “manner ot 
conceiving ” Thus general oi abstract ideas are meiely copies of a 
particular impression conceived m a particular manner The ideas 
of space and tune, as will pi esently be pointed out, are copies of 
impiessions conceived m a particular manner The idea of neces- 
sary connexion is meiely the reproduction of an impression which 
the mmd feels itself compelled to conceive m a particular mannei 
Such a fashion of disguising difficulties points, not only to an in- 
consistency in Hume’s theory as stated by himself, but to the 
initial error upon which it proceeds; for these perplexities aie 
but the consequences of the doctrine that cognition is to be 
explained from what can be discovered by observation among the 
facts of experience, and observation can discover none but external 
relations These external relations aie, m fact, what Hume 
describes as the natuial bonds of connexion among ideas, and, 
regarded subjectively as principles of association among facts of 
mental experience, they fonn the substitute lie offers for the 
synthesis implied m knowledge These principles association 
determine the imagination to combine ideas in various modes, and 
by this mechanical combination Hume, fora time, endeavoured 
to explain what are otherwise called judgments of l elation It was 
impossible, howevei, for him to cany out tins view consistently 
The only combination winch, even m appearance, could be explained 
satisfactorily by its means was the formation of a complex idea out 
of simpler parts, but it is absurd to describe the idea of a l elation 
among facts as a complex idea ; and, as such relations have no basis 
in impressions, Hume is finally* driven to a confession of the abso- 
lute impossibility of explaining them Such confession, howevei, 
is only leached after a vigorous effort had been made to render 
some account of knowledge by the experimental method 

The psychological conception, then, on the basis of which Hume 
proceeds to discuss the theory of knowledge, is that of conscious 
experience as containing merely the succession of isolated impres- 
sions and then fainter copies, ideas, and as bound together by 
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merely natural or external links of connexion, tlie principles of 
association among ideas The foundations of cognition must be 
discovered by observation or analysis of experience so conceived. 
Hume wavers somewhat m his division of the various kinds of cog- 
nition, laying stress now upon one now upon another of the points 
m which mainly they differ fiom one another N or is it of the first 
importance, save with the view of criticizing his own consistency, 
that we should adopt any of the divisions implied in his exposition 
S’ or pi actical puiposes w e may regard the most lmpoi tant discussions 
m the T'i eatise as falling undei two heads In the first place theic 
ue ceitam punciples ot cognition ivhich appear to rest upon and 
to expiess lelations of the universal elements m conscious experi- 
ence, viz , space and time The propositions of mathematics seem 
to be independent of this or that special fact of experience, and to 
remain unchanged even when the concrete matter of expenenee 
vanes They are formal In the second place, cognition, in any 
real sense of that term, implies connexion for the individual mind 
between the present fact of expenenee and other facts, whether past 
or future It appears to involve, theiefore, some leal relation 
among the portions of expenenee, on the basis of winch i elation 
judgments and mfeiences as to matters of fact can be shown to lest 
The theoretical questions consequently that of the natuie of the 
supposed relation, and of the certainty of judgments and inferences 
resting on it 

Hume’s well-known distinction between relations of ideas and 
matters of fact coi responds fauly to this separation of the formal 
and leal piohlems m the theoiy of cognition, although that dis- 
tinction is m itself inadequate and not fully repiesentative of 
Hume’s own conclusions 

With regard, then, to the first problem, the formal element m 
knowledge, Hume has to consider seveial questions, distinct m 
natuie and hardly diseiimmated by him with sufficient precision 
For a complete treatment of this poition of the theory of knowledge, 
tlieie require to he taken into consideration at least the following 
pou\ts ( a ) the exact natuie and significance of the space and time 
relations m our experience, (h) the modem which the primary data, 
facts 01 principles, of mathematical cognition are obtained, ( c ) the 
nature, extent, and ceitamty of such data, m themselves and with 
leference to the concrete material of experience, (d) the principle of 
inference fiom the data, however obtained Hot all of these points 
aie discussed by Hume with the same fulness, and with legard to 
some of them it is difficult to state his conclusions It will be of 
service, however, to attempt a summary of his treatment under 
these seveial heads, — the moie so as almost all expositions of Ins 
philosophy aie entirely defective in the account given of this essen- 
tial poi tion The brief statement m tb e Inquiry, § iv , is of no value, 
and indeed is almost unintelligible unless taken m reference to the 
full, discussion contained m part 11 of the Treatise. 

The nature of space and time as elements m conscious experience 
is considered by Hume m relation to a special problem, that of their 
supposed infinite divisibility Evidently upon his view of con- 
scious expenenee, of the world of imagination, such infinite 
divisibility must be a fiction The ultimate elements of experience 
must be leal units, capable of being represented 01 imagined m 
isolation Whence then do these units arise ? or, if we put the 
problem as it was necessary Hume should put it to himself, in what 
ouleis or classes of impressions do we find the elements of space and 
time ? Beyond all question Hume, m endeavouring to answer tins 
problem, is brought face to face with one of the difficulties inher- 
ent in his conception of conscious experience Por he lias to give 
some explanation of the nature of space and time which shall 
identify these with impressions, and at the same time is compelled 
to recognize the fact that they aie not identical wuth any single 
impiession or set of impressions Putting aside, then, the vaiious 
obscurities of terminology, such as the distinction between the 
objects known, viz , “points" or several mental states, and the 
impressions themselves, which disguise the full significance of his 
conclusion, we find Hume reduced to the following as his theory of 
space and time Certain impressions, the sensations of sight and 
touch, have m themselves the element of space, fox these impres- 
sions (Hume skilfully tiansfeis his statement to the points) have a 
certain order or mode of airangement This mode of arrangement 
or manner of disposition is common to coloured points and tangible 
points, and, consideied sepaiately, is the impression from which 
our idea of space is taken. All impressions and all ideas aie 
received, 01 form parts ol a mental expenenee only when received, 
in a certain, order, the Older of succession Tins manner of pre- 
senting themselves is the impression fiom which the idea of time 
takes its use 

It is almost superfluous to remark, first, that Hume here deliber- 
ately gives up his fundamental pimciple that ideas are but the 
fainter copies of impressions, foi it can never be maintained that 
order of disposition is an impression, and, secondly, that he fails to 
offer any explanation of the mode m which coexistence and succession 
aie possible elements of cognition m a conscious expenenee made 
up of isolated presentations and lepiesentations Poi the consis- 
tency of his tlieoiy, however, it was indispensable that he should 
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insist upon the real, i preservative character of the ultimate units 
of space and time 

How then are the pumary data of mathematical cognition to be 
derived from an experience containing space and time relations m 
the manner just stated s It is lmpoi tant to notice that Hume, m 
regard to this problem, distinctly sepaiates geometry from algebra 
and anthmetic, i e , he views extensive quantity as being cognized 
diffeiently fiom number With regaid to geometiy, he holds em- 
phatically that it is an empirical doctime, a science founded on ob- 
sei vation of concrete facts The rough appearances of physical facts, 
their outlines, surfaces, and so on, aie the data of observation, and 
only by a method of approximation do we gi actually come near to 
such propositions as are laid down m pure geometiy He definitely 
lepudiates a new often ascribed to him, and certainly advanced by 
many latei empiricists, that the data of geometiy are hypothetical 
The ideas of perfect lines, figures, and sui faces have not, according 
to him, any existence (See Woiks, 1 66, 69, 7 3,97, andiv 180 ) 
It is impossible to give any consistent account of his doctrine re- 
garding numbei He holds, apparently, that the foundation of all 
the science of number is the fact that each element of conscious 
expenenee is presented as a unit, and adds that we aTe capable 
of considering any fact oi collection of facts as a unit This 
manner of conceiving is absolutely genei aland distinct, and accord- 
ingly afioids the possibility of an all-comprehensive and perfect 
science, the science of disci ete quantity (See Works, i 97 ) 

In respect to the third point, the nature, extent, and ceitamty of 
the elementary pi opositions of mathematical science, Hume’s utter- 
ances aie far fiom clear The pimciple with which he starts and 
fiom which follows his w r ell known distinction betv een relations of 
ideas and matteis of fact, a distinction which Kant appears to have 
thought identical with his distinction between analytical and syn- 
thetical judgments, is comparatively simple The ideas of the 
quantitative aspects of phenomena are exact lepiesentations of 
these aspects or quantitative impressions , consequently, whatever 
is found txue by consideiation ol the ideas may be asseited regard- 
ing the leal impressions Ho question arises regaidmg the existence 
of the fact repiesented by the idea, and m so far, at least, mathe- 
matical judgments may be described as hypothetical For they 
simply asseit what will be found true m any conscious experience 
containing coexisting impressions of sense (specifically, of sight and 
touch), and m its natuie successive That the propositions are 
hypothetical in this fashion does not imply any distinction between 
the abstract truth of the ideal judgments and the impeifeet cone- 
spondence of concrete material with these abstiact relations Such 
distinction is quite foreign to Hume, and can only be ascribed to 
him fiom an entire misconception of his view legardmg the ideas 
of space and time (Foi an example of such misconception, which 
is almost universal, see Kielil, JDer philosopJnsche Unhcisnivs, i 96, 
97 ) 

From this point onwaids Hume’s treatment becomes exceedingly 
confused The identical i elation between the ideas of space and 
time and the impressions corresponding to them apparently leads 
him to regaid judgments of continuous and disciete quantity as 
standing on the same footing, while the ideal ehaiacter of the data 
gives a certain colour to his inexact statements regal cling the ex- 
tent and truth of the judgments founded on them The emphatic 
utterances m the Inquiry (iv 30, 186), and even at the begin- 
ning of the relative section m the Tieatise (i 95), may be cited m 
lllustiation But m both woiks these utteiances are qualified in. 
such a manner as to enable us to perceive the real bearings of his 
doctrine, and to pronounce at once that it differs widely txom that 
commonly ascribed to him ct It is from the idea of a triangle that 
we discovei the i elation of equality which its thiee angles bear to 
two right ones , and this relation is invariable, so long as our idea 
remains the same ” (1 95) If taken m isolation this passage 
might appear sufficient justification foi Kant’s view that, aceoidmg 
to Hume, geometucal judgments are analytical and therefore perfect 
But it is to be recollected that, aceoidmg to Hume, an idea is actually 
a representation or individual pietuie, not a notion oi even a 
schema , and that he never claims to be able toextiacttlie piedicate 
of a geometucal judgment by analysis of the subject The proper- 
ties of tins individual subject, the idea of the tuangle, aie, accord- 
ing to him, discovered by observation, and as observation, whether 
actual or ideal, never presents us with more than the rough oi 
general appeal ances of geometucal quantities, theielations so dis- 
covered have only approximate exactness A&k a mathematician 
what he means when he pronounces two quantities to be equal, and 
he must say that the idea of equality is one of those which cannot 
be defined, and that it is sufficient to place two equal qualities be- 
fore any one m order to suggest it Now this is an appeal to the 
geneial appearances of objects to the imagination or senses ” (iv. 
180) “ Though it {% e , geometiy) much excels, both m universality 

and exactness, the loose judgments of the senses and imagination, 
yet [it] never attains a peifect precision and exactness ” (l 97) Any 
exactitude attaching to the conclusions of geometrical reasoning 
arises fiom the comparative simplicity of the data for the primal y 
judgments 
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So far, then, asgeometiy is concerned, Hume’s opinion is perfectly 
definite It is an expeumental or obsei rational science, founded 
on piimary 01 immediate judgments (m bos phraseology, perceptions), 
of relation between facts of intuition , its conclusions are hypo- 
thetical only m so far as they do not imply the existence at the 
moment of coi responding real experience , and its propositions have 
no exact tiuth With reject to arithmetic and algebra, the science 
of numbers, he expresses an equally definite opinion, but unfortu- 
nately it is quite impossible to state m any satisfactory fashion the 
grounds for it or even its full bearing He nowhere explains the 
origin of the notions of unity and number, blit meiely asseits that 
through thai means we can have absolutely exact arithmetical pio- 
positions {Wails, i, 97, 98) Upon the nature of the leasonmgby 
winch m mathematical science we pass from data to conclusions, 
Hume gives no explicit statement If we wei e to say that on his view 
the essential step must be the establishment of identities or eqm- 
“valences, we should probably he doing justice to his doctime of 
numerical reasoning, hut should ha re some difficulty in showing the 
application of the method to geometrical seasoning I'm in the 
hatter case we possess, according to Hume, no standard of equiva- 
lence other than that supplied by immediate observation, and con- 
sequently transition from one premise to another byway of mason- 
ing must be, an geometrical mates, a pui ely veibal process 

Taken as a whole, the theory is perhaps the only consistent 
development from the psychological principle with which Hume 
had started, and its incompleteness, even incoherence, points to the 
gravest defects of that principle Hume has not offeied even a 
plausible explanation of the mode by which it becomes possible for 
a consciousness made up of isolated momentary impressions ami 
ideas to he awaie of coexistence and number, oi succession The 
relations of ideas aie accepted as facts of immediate observation, as 
being themselves perceptions oi individual elements of conscious 
experience, and to all appearance they are regaided by Hume as 
being in a sense analytical, because the faunal cu tenon of identity 
is applicable to them It is applicable, however, not because the 
predicate is contained m the subject, but because, such judgments 
of relation being thought as immediate facts of conscious experience, 
fhe supposition of their non existence is a contradiction m terms 
The ambiguity in. his cutenon, however, seems ontuely to have 
escaped Hume’s attention. 

A. somewhat detailed consideration of Hume’s doctune with regard 
io mathematical science has baemgwen for the reason that this poi- 
t. i rvn df Ins theory has been very .generally overlooked or imsmter- 
qweted It does not seem necessary to endeavour to follow his 
minute examination of the principle of real cognition with the same 
fulness It; will probably be sufficient to indicate the pioblem as 
conceived by H ama, and the relation of the method he adopts for 
solving it to the fundamental doctrine of his theoiy of knowledge 

Heal eogmtion, as Hume points out, implies transition from the 
present mxpiession or feeling to something connected with it As 
this thing can only he an impi ession or perception, and is not itself 
present, it is represented by its copy or idea How the supremo, 
all-comprehensive link of connexion between present feeling oi im- 
pression and either past or future experience is that of causation 
The idea m question is, therefoie, the idea of something connected 
with the present impression ns its cause oi effect But this is ex- 
plicitly the idea of the said tiling as having had or as about to have 
existence, — m other words, belief in the existence of some mate of 
fact ’What, for a conscious experience so constituted as Hume will 
admit, is the precise significance of such belief in real existence ? 

Clearly the real existence of a fact is not demonstrable. For 
whatever is may be conceived not -to he “Ho negation of a fact 
can involve a contradiction. ” Existence of any fact, not present 
as a perception, can only be proved by arguments from cause or 
effect But as each perception is m consciousness only as a contin- 
gent fact, which might not be or might be other than it is, we must 
admit that the mind can conceive no necessary relations or con- 
nexions among the several poitions of its experience 

If, therefore, a present perception leads us to usseit the existence 
of some other, this can only he interpreted as meaning that in some 
natural, i e , psychological, manner the idea of this other perception 
is excited, and that the idea is viewed by tire mind m some peculiar 
fashion. The natuml link of connexion Hume finds m the simi- 
larities presented by experience. One fact or perception is 
discovered by experience to he uniformly or generally accompanied 
by another, and its occurrence therefore naturally excites the idea 
of that other But when an idea is so roused up by a present im- 
pression, and when this idea, being a consequence of memory, has 
in itself a eertam vivacity or liveliness, wo regaidit with ia peculiar 
indefinable feeling, and in this feeling consists the immense differ- 
ence between meie imagination and belief. The mmd os led easily 
and rapidly from the present impression to the ideas of impressions 
found by experience to he the usual accompaniments of tire present 
fact The easeundiapidity of tire mental transition is the sole ground 
for the supposed necessity of the causal connexion hetweenpertions 
of experience We mistake the subjective transition nesting npm 
customer past experience for an objective connexion independent 
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of special feelings All reasoning about matters of fact is therefore 
a species of feeling, and belongs to the sensitive latliei than to the 
cogitative side of oui nature 

While it is evident that some such conclusion must follow from 
the attempt to regard the cognitive consciousness as made up of dis- 
connected feelings, it is equally cleai, not only that the lesult is 
self-contradictory, birt that it involves ceitam assumptions not in 
any way deditcible from the fundamental view with which Hume 
starts For m the pioblem ol real cognition he is bi ought face to 
face with the characteristic featmeof knowledge, distinction of self 
from matte is known, and reference of transitory states to perma- 
nent objects oi lelotions Deferring his cuticism ol the significance 
of self and object, Hume yet makes use of both to aid Ins explana- 
tion of the belief attaching to reality The reference of an idea to 
past expenenee has no meaning, unless we assume an identity m 
the object referred to For a past impi ession is puiely transitory, 
and, as Hiune occasionally xjomts out, can have no connexion ot fact 
with the present consciousness His exposition lias thus a certain 
plausibility, which would not belong to it had the hnal view of the 
peimaneut object been already given 

The final pioblem of Hume’s tbeoiy of knowledge, the discussion 
of the real significance of the two factors of cognition, self and 
external things, is handled xn the Treatise with gieat fulness and 
dialectical subtlety 

As m the case of the pievions pioblem, it is unnecessary to follow 
the steps of his analysis, which are, for the most pait, attempts to 
substitute qualities of feeling foi the relations ot thought which 
appeal to be mvoh cd Tlie results follow with the utmost ease 
from Ins original postulate If there is nothing m conscious 
expenenee save what observation can disclose, while each act of 
observation is itself an isolated feeling (an impiession oi idea), it is 
manifest that a permanent identical thing can neiei be an object 
of experience 'Whatever permanence ox identity is ascribed to an 
rmpiessron oi idea is the result of association, is one of those * * pro- 
pensities to feign” which are due to natural connexions among ideas 
%Vq regard as successive presentations of one thing the resembling 
feelings winch arc expeueneed m succession Identity, then, 
whethei of self oi object, there is none, and the supposition of 
j objects, distinct from impressions, is bat a fuitlici consequence of 
oui “ piopensity tp feign " Hume’s explanation of the belief m 
external things by reference to association is well deceiving of caic- 
fal study and of comparison wuth the mote lecent analysis of the 
same problem by J S. Mill 

At the close of his presentation of the empirical theory of cog- 
nition, Hume gives one of those comprehensive reviews of its sig- 
nificance and its difficulties which mark the raie acuteness of his 
intellect He has done wdiat was possible to mamifactm e cognition 
out of the isolated, disconnected states of mental expeuenco He 
has endeavoured to contemplate conscious expenenee ab extra, as 
itself an object of expenenee, and to admit nothing which was not 
capable of being presented m the fashion of an immediate lact of 
expenenee Aid as the result of the whole lie has to confess that 
his laboriously ccmsinietcd theoiy of cognition is but a rope of 
sand, that no ingenuity can conjuio cohcience into elements 
assumed from the outset as incoherent, that the attempt to regard 
cognition of a fact as being merely one isolated state leads to hope- 
less confusion The passage m which, with the utmost frankness, 
he expresses his opinion on the sum total of his speculative analysis 
is so iemaikable,botli xn reference to Ins own w oik and m lefeiuncc 
to latei developments of philosophy, that it is well to quote it m 
full In the Appendix to the Treatise he gives a bud resume of 
what lie clearly lecogmsed to he the crux m his theory, the ex- 
planation of belief, a cognition wducli involves the relation among 
themselves of the parts of experience, and then goes on to say — 

“>1£ perceptions are distinct existences, they foim a whole only 
by being connected together But no connexions among distinct 
existences are evei discoverable by human understanding, TVe only 
feel a connexion or determination of the thought to pass from one 
object to another ^ It follows, therefore, that the thought alone 
feels personal identity, when, refecting on the tram of past percep- 
tions that compose a mmd, tlie ideas of them are felt to he connected 
together and naturally introduce each other 

“ However extraordinary this conclusion may seem, xt need not 
surprise us Modern philosophers seem inclmedto think that per- 
sonal identity an5csfio» consciousness, and consciousness is nothing 
but a reflected thought or pet ception The present philosophy, there- 
fore, has a pionnsmg aspect, JBirkall my hopes vanish w hen I come 
to explain the punciples that unite our successive perceptions m oui 
thought or consciousness I cannot discover any theoi y winch gives 
me satisfaction on this head . 

“ in short, them are two principles which I cannot lender con- 
sistent, nor is it in my power to i enounce either of them ; viz , 
that all our distinct pci captions are distimt existences , and that the 
mmcl never perceives any real connexion, among distinct existences 
Hid our perceptions either inhere m something simple or indi- 
vidual, or did the mind perceive some real connexion among them, 
there -would be no difficulty m the ease” (n, p 551) 
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The closing sentences of this passage maybe regarded as pointing to 
the yeiy essence of the Kantian attempt at solution of thepioblem 
of knowledge Hume sees distinctly that if conscious experience he 
taken as containing only isolated states, no progress m explanation 
•of cognition is possible, and that the only hope of fnrthei develop- 
ment is to be looked for m a radical change m our mode of conceiv- 
ing experience The work of the ciitical philosophy is the intro- 
duction of this new mode of regarding experience, a mode which, 
vx the technical language of plulosopheis, has leceived the title of 
transcendental as opposed to the psychological method followed, by 
Locke and Hume It is because Kant alone peiceived the full sig- 
nificance of the change leqimed m ordei to meet the difficulties of 
the empirical theory that we regaid Ins system as the only sequel to 
that of Hume, The waiters of the Scottish school, Keid m particu- 
lar, did undoubtedly indicate some of the weaknesses m Hume’s 
fundamental conception, and their attempts to show that the iso- 
lated feeling cannot be taken as the ultimate and pi mi ary unit of 
cognitive expenence aio efforts m the light direction But the 
question of knowledge was never generalized by them, and then 
reply to Hume, therefore, lemams partial and inadequate, while its 
effect is weakened by the unoutieal assumption of principles winch 
is a chaiacten&tic feature of their writings 

The results of Hume’s theoietical analysis aie applied by him 
to the problems of practical philosophy and. leligion Bor the fiist 
of these the loader is lefened to the article Ethics, where Hume’s 
views aie placed mi elation to those of his predecessor m the same 
field of inquiry His position, as legatds the second, is very note- 
woithy As hefoie said, his metaphysic contains m dbstiado the 
pimciples which weie at that time being employed, uncritically, 
alike by the deists and by then antagonists There can he no 
doubt that Hume has continually m mind the theological questions 
then cm rent, and that he was fully awnre of the mode m which lus 
analysis of knowledge might be applied to them A few of the less 
imp 01 tant of Ins cnticrsms, such as the argument on miracles, be- 
came then and have since remained public propeity and matter of 
general discussion But the full significance of his work on the 
theological side was not at the time peiceived, andjustzee has baiely 
been done to the admirable mannei in which he has leduced the 
theological disputes of the century to their ultimate elements The 
importance of the Dialogues on Matin al Religion , as a contribution 
to the cnticism of theological ideas and methods, can baldly be over- 
estimated, A brief smvey of its contents will be sufficient to show 
its geneial nature and its relations to such works as Claike’s Dc- 
monstuition and Butlei’s Analogy The Dialogues introduce three 
interlocutors, Demea, Cleanthes, and Philo, who lepiesent thiee 
distinct 01 deis of theological opinion The first is the type of a 
certain a p ion view, then legal ded as the safest bulwaik against 
infidelity, of which the mam tenets were that the being of God was 
capable of apnoii proof, and that, owing to the fmitude of oui 
faculties, the attributes and modes of operation of deity were abso- 
lutely mcompiehensible The second is the typical deist of Locke’s 
school, improved as regards his philosophy, and holding that the 
only possible proof of God’s existence was a paste) ion, from design, 
and that such proof was, on the whole, sufficient The thud is the 1 

type of completed empiricism or scepticism, holding that no argu- 
ment, either from reason or experience, can transcend experience, and 
consequently that no pi oof of God’s existence is at all possible 
The views of the fiist and second are played off agam&t one another, 
and criticized by the third with gieat hteiaiy skill and effect 
Cleanthes, who maintains that the doctrine of the incomprehensi- 
bility of God is hardly distinguishable from atheism, is compelled 
by the aiguments of Philo to reduce to a minimum the conclusion 
capable of being mfened fiom experience as regards the existence 
of God Eoi Philo lays stress upon the weakness of the analogical 
aigument, points out that the demand foi an ultimate cause is no moi e 
satisfied by thought than bynatme itself, shows that the aigument 
from design cannot wanant the influence of a perfect oi infinite oi 
even of a single deity, and finally, canning out his principles to the 
full extent, maintains that, as we have no expenence of the origin of 
the w r oild, no argument fiom expenence can carry us to its ongm, 
and that the apparent marks of design m the structure of animals are 
only lesults fiom the conditions of their actual existence So fai as 
aigument fiom natiue is concerned, a total suspension of judgment is 
oru only reasonable le source Hoi does the a pi 101 1 aigument m 
any of its forms fare better, for reason can never demonstrate a 
matter of fact, and, unless we know that the world had a beginning 
m time, we cannot insist that it must have had a cause Demea, 
who is willing to give up his abstract proof, bungs forward the 
oidmary theological topic, man’s consciousness of his own imper- 
fection, misery, and dependent condition. Hatiue is throughout 
corrupt and polluted, but “the present evil phenomena are rectified 
in other legions and m some future peiiod of existence ” Such a 
view satisfies neither of his interlocutors Cleanthes, pointing out 
that from a nature thoroughly evil we can never piove the existence 
of an infinitely powerful and benevolent Creator, hazards the conjec- 
tme "that the deity, though all-benevolent, is not all-powerful. 
Philo, however, pushing has principles to their ML consequences, 
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shows that unless we assumed (or knew) beforehand that the system 
of nature was the woik of a benevolent but limited deity, we cer- 
tainly could not, from the facts of natme, mfei the benevolence of 
its ereatoi. Cleanthes’s view is, theiefoie, an hypothesis, and in no 
sense an inference 

The Dialogues ought heie to conclude There is, however, ap- 
pended one of those perplexing statements of personal opinion (for 
Hume declares Cleanthes to be his mouthpiece) not uncommon 
among writers of this period. Cleanthes and Philo come to an agree- 
ment, m admitting a certain illogical force m the a posteriori argu- 
ment, oi, at least, m expiessmg a conviction as to God’s existence, 
which may not perhaps be altogether devoid of foundation The 
precise value of such a declaration must be mattei of conjectme. 
Probably the tiue statement of Hume’s attitude legal ding the prob- 
lem is the somewhat melancholy utteiance with which the Dia- 
logues close 

It is appaient, even from the bne£ summary just given, that the 
importance of Hume m the history of philosophy consists m the 
vigour and logical exactness with which he develops a particular 
metaphysical view Inconsistencies, no doubt, are to be detected 
m lus system, but they anse from the limitations of the view itself, 
and not, as m the case ot Locke and Berkeley, from imperfect grasp 
of the principle, and endeavour to unite with it others radically in- 
compatible. In Hume’s theory of knowledge we have the final 
expression of what may be called psychological individualism oi 
atomism, while his ethics and doctrine of religion aie but the logi- 
cal consequences of this theoiy So fai as metaphysic is concerned, 
Hume has given the final woid of the empnical school, and all ad- 
ditions, whether from the specifically psychological side or fiom the 
geneial history of human culture, are subordinate m character, and 
affect m no way the natme of his lesults It is no exaggeration to 
say that the more recent English school of philosophy, represented 
by J S Mill, has made m theoiy no advance beyond Hume. In 
the logic of Mill, e g , we find much of a special chaiacter that has 
no counter pait in Hume, much that is introduced ab co.Ua } from 
geneial considerations of scientific procedure, hut, so far as the 
groundwork is concerned, the System of Logic is a mere reproduction 
of Hume’s doctnne of knowledge Such a statement does not de- 
tract from the merits of the Logic oi even from its originality, foi it 
is lemarkable how slight seems to have been the acquaintance of 
Mill with the w r orks of his greatest predecessoi, but it docs imply 
that, so fai as solution of the philosophical pioblem is concerned, 
no advance has been made beyond the position of Hume The same 
remark, indeed, may be applied to the few efforts of the latei em- 
pirical waters in the legion of metaphysics or theology It is im- 
possible for any leader of Mill’s lemaikable posthumous essay on 
theism to avoid the reflexion that m substance the treatment is 
identical with that of the Dialogues on Matin al Religion , while on 
the whole the superiority in critical foice must be assigned to the 
eaihei work. All this meiely shows how fully the conclusion one 
would naturally draw fiom Hume’s writings has been borne out by 
the histoiy of later thought Fiom lus position, and on his lines, 
no fuither advance was possible For a new treatment of philosophi- 
cal pioblems atlioiough revision of those premises, the adoption of 
new giotmd, was requisite So far as one can see, the only systems 
of thought which have endeavoured or aie endeavouring in a com- 
prehensive fashion to take up anew the work of philosophy are, on 
the one hand, the Kantian, with its extensive developments, and, on 
the other, that of scientific naturalism, winch lattei, though w T eak m 
its metaphysic, is yet penetrated with a truly philosophical spurt. 

The chief work foi Hume’s life is that of Mi J H Burton, Lfe and Con espond- 
ence of David Burnt, 2 \ols , 1846 Of lus collected \\i dings, the standard edition 
has been till i eeentlj that of 1826 (rcpimtedl854), m4vols ThebesteditiGiqcon- 
tainmg, m addition to philosophical intiodiiet ions, much bibliographical mattei, 
is that of 1874, in 4 vols , b> T H Gieen and T H Giose Of woiks upon Hume, 
the numeious sketches and essajs being omitted, the following are the most 
important — Jodi, Zeben vnd Plulosophie David Hume's, 1872, H JPfieideiei, Em- 
2>u imus und f&epsts m Baud Hume s Philosophic, 1874 (containing good mattei, 
but too much spun out), T H Gieen, * Inti eduction to the Treatise'' mvol i. 
of Humes Works, 1874 (by fai the most elaboiate and minute analysis of Hume 
m his philosophical i elation, to Locke and Berkeley), Spiekei, Kant, Burnt , nnd 
Beikeley, 1875, Coin pa} rd, La Phihsqphie de David Hume, 1873, A Meinong, 
Burnt Studien, i 1877 (a Yeiy careful study of Hume s nominalism) , V Gizyeki, 
Die EtkiL David Hume's m ikret geschichtluhen, SteCimg, 1878 (the most thoioogh 
exposition of Humes utiht onanism), T H Huxley, Hume, 1879 (a clcai lepio- 
ductiou of the more populai lesults of Hume’s philosophy, without cut ic ism or 
histoncal tieatment) Mi Leslie Stephen’s English Thought m the Eighteenth 
Century, to! j , 1876, contains the best account of Hume’s theological position. 
Most woiks on the Kantian philosophy contain sections specially on Hume The 
treatments in the geneial histones of philosophy cannot be pi enounced satis- 
faciqiy (R AH) 

HUME, Joseph (1777-1855), an eminent political 
reformer, w r as bom in January 1777, of bumble parents* 
at Montrose* Scotland. After completing h\$ course of 
medical study at tlie university of Edinburgh lie sailed 
m 1797 for India, -where he was attached as surgeon to a 
regiment; and his knowledge of the native tongues and 
his capacity for business threw open to him the lucrative 
offices of interpreter and commissary-general. On the 
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eve of Lord Lake’s Mahratta war in 1303 Lis chemical 
knowledge enabled him to render a signal service to the 
administration by making available a large quantity of 
gunpowder which damp had spoiled. In 1808, on the 
restoration of peace, he resigned all his civil appointments, 
and returned home m the prime of life, and in the posses- 
sion of a well-earned fortune. His first care on arriving 
in England was to study thoroughly the country and its 
resources, for which purpose he made various journeys, to 
see the actual state of the people and the practical opera- 
tion of the laws In 1812 he took his seat for the 
borough of Weymouth and Melcombe-Begis, but he was 
soon obliged to resign it, when it was discovered by his 
Tory patron that he had had the audacity to talk of reform. 
Six years elapsed before he again entered the blouse, and 
during that interval he had made the acquaintance and 
imbibed the doctrines of James Mill and the philosophical 
reformers of the school of Bentham. He had joined his 
efforts to those of Mr Place, of Westminister, and other 
philanthropists, to relieve and improve the condition of the 
working classes, labouring especially to establish schools 
for them on the Lancasterian system, and promoting the 
foimation of savings banks In 1818, soon after his 
marriage with Miss Burnley, the daughter of an East India 
director, he was returned to parliament as member for the 
Aberdeen burghs. He was afterwards successively elected 
for Middlesex (18 30), Kilkenny (1837), and for the Montrose 
burghs (1812), in the service of which constituency he 
died. From the date of his re-entering the House Hume 
began, unaided and alone, that course of reform in which 
he persevered to his death He became the self-elected 
guardian of the public purse, withstanding every abuse 
of the public money, by challenging and bringing to a 
direct vote every single item of public expenditure. The 
difficulties Hume encountered in the course of his efforts 
to reduce the enormous burden of taxation under which 
the country groaned were aggravated by the confused 
state of the public accounts. But no obstacle daunted or 
discouraged him in his enlightened efforts as the pioneer of 
commercial,, financial, and parliamentary reform. Other 
labours with which his name is connected deserve to be 
recorded. He unravelled the Orange Lodge conspiracy, 
the ramifications of which spread over England, Scotland, 
and the colonies, and the object of which was to make the 
duke of Cumberland king m place of William IV. He 
earned on a successful warfare against the old combination 
laws that hampered workmen and favoured masters ; he 
brought about the repeal of the laws prohibiting the export 
of machinery and of the Act preventing workmen from 
going abroad. He constantly protested against dogging 
in the army, the impressment of sailors, and imprison- 
ment for debt He took up the question of lighthouses 
and harbours ; in the former he secured greater efficiency, 
in the latter he prevented useless expenditure. At first 
despised and ridiculed, afterwards dreaded for his tenacity 
of purpose, he ended by gaining the respect of friends and 
of foes, and the confidence of the whole nation. The 
breadth of his action, his singleness of aim, his perfect 
Independence of all party or personal considerations, and 
an almost heroic earnestness and self-denial in carrying 
out Ids views, were the secrets of his influence. Himself 
as incorruptible as Aristides, he made it a special duty to 
hunt out and expose political corruption under whatever 
guise it lurked, and the whole army of place-hunters and 
jobbers found in him their most indefatigable and inexor- 
able foe. There were many abler, but there was no more 
useful member in the House during the greater portion of 
his parliamentary career. He died February 20, 1855 
HUMERUS, Labs Johansson (<?. 1642-1674), Swedish 
poet, more commonly known as Lucidor the Unfortunate, 
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was born m Stockholm about the year 1642. His father, 
Captain Johan Enchsson, and his mother died in his 
infancy ; in 1656 he was entered as a student of the uni- 
versity of Upsala, at the expense of his patron, Admiral 
Wrangel, whose sons he afterwards conducted through 
Germany, Italy, France, England, and Holland, and back 
to Sweden m the autumn of 1668. He returned to Upsala, 
received a professorship, and took the pseudonym of 
Lucidor, which he employed until his death He stayed 
but one year at Upsala, and in the winter of 1669 settled 
again m Stockholm. There one of his poems gave offence 
to the Government, and he was banished from the city foi 
a year and a day. After his return he lived by his pen, 
writing odes and epithalamia for the rich burghers He 
boasted that he would “ live like a poet,” that is to say, 
with but slight regard for the conventions of society He 
was murdered on the night of August 13, 1674, in a cellar 
at Stockholm, by a drunken soldier, Lieutenant Arvid 
Storm, with whom he was quarrelling The body of the 
poet was carried out into the street ; but he only said, “ I 
am stabbed/’ and died. Storm was condemned to death 
for the murder, but was helped by his mother to escape. 
The stories, so long repeated, of Lucidor’s romantic intrigue 
with a lady of high rank, and his assassination m her aims, 
must be relegated to the domain of fable, 

Lucidor’s poems weie not collected until after his death, when 
they were published m a volume called Flowen of Helicon He 
wrote verses, not merely in Swedish, but also m Latin, French, Ger- 
man, English, Italian, and Dutch. His style is deeply tinged with 
the prevalent fashion for conceit and tasteless ingenuity, but he 
ossesses foice and passion , and he is certainly the most important 
wedish writer between Stjemhjelm and Dahlstjema The best 
edition of his woits is that published m 1876 by J. Lmck, who 
has dedicated a great deal of time and care to the investigation of 
the life of Humerus 

HUMILIATE a religious order founded at Milan early 
in the 12th century by certain noblemen of Lombardy, who, 
having been carried captive into Germany, had regained 
their freedom by their “ humility/’ did not, according to 
Helyot m his Ordres Monastiques , take the monastic vows 
till 1134, when they were induced to do so by St Bernard. 
In 1164 their ranks were recruited by other Milanese noble- 
men who had been similarly earned into Germany by 
Frederick Barbarossa About 1151 the order was bi ought 
under the rule of St Benedict, and m 1200 it was approved 
by Innocent HI. Confirmed and privileged by succeeding 
popes, the Humiliati began to be corrupted by their popu- 
larity and prosperity, until, after a futile attempt to reform 
the order, Pius V. finally suppressed it in 1571. At 
that date they had ninety-four houses under their juris- 
diction. The wives of the original founders instituted a 
female order of Humiliates , also called, from a prominent 
early member, the Mens of fflassom, which, exempted from 
Pius’s bull of suppression, still has representatives in Italy. 

HUMMEL, Johann Nepomuk (1778-1 837), a celebrated 
composer and pianist, was bom November 14, 1778, at 
Pressburg, m Hungary, and received his first artistic train- 
ing from his father, himself a musician m a humble way. 
In 1785 the latter received an appointment as conductor 
of the orchestra at the theatre of Schikaneder, the friend 
of Mozart and the librettist of the Magic Flute . It was 
m this way that young Hummel became acquainted with 
the great composer, who took a great fancy to him, and 
even invited him to his house for a considerable period. 
During two years Hummel received the invaluable instruc- 
tions of Mozart, after which he set out with his father on 
an artistic tour through Germany, England, and other 
countries, his clever playing winning for the boy the 
admiration of amateurs. After his return to Vienna he 
completed his studies under Albrechtsberger, the celebrated 
contrapuntist, and Haydn, and for a number of years 
devoted himself exclusively to composition. For eight 
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years (1803-1811) he held the appointment of orchestral 
conductor to Prince Eszterhazy, previously occupied by 
Haydn. It was not till 1816 that he again appeared in 
public as a pianist, his success being quite extraordinary. 
His gift of impiovisation at the piano was especially 
adorned, but his larger compositions also were highly 
appreciated, and for a time Hummel was considered one 
of the leading musicians of an age m which Beethoven was 
in the zenith of his power. In Prussia, which he visited 
in 1822, the ovations offered to him were unprecedented, 
and other countries — France m 1825 and 1829, Belgium 
in 1826, and England in 1830 and 1833 — added further 
laurels to his crown He died in 1837 at Weimar, wheie 
for a long time he had been the musical conductor of the 
court theatre His compositions are very numerous, and 
comprise almost every branch of music He wrote amongst 
other things several operas, both tragic and comic, and two 
grand masses (Op 80 and 111). Infinitely more important 
are his compositions for the pianoforte (his two concerti 
in A minor and B minor, and the sonata m F sharp minor), 
and his chamber music (the celebrated septet, and several 
tuos, &c ). Hzs experience as a player and teacher of the 
pianoforte was embodied m his Gi eat Pianoforte School 
(Vienna), and the excellence of his method is further 
proved by such pupils as Henselt and Ferdinand Hiller. 
Both as a composer and as a pianist Hummel continued the 
tiaditions of the earlier Viennese school of Mozart and 
Haydn ; his style m both capacities was marked by purity 
and correctness rather than by passion and imagination. 
In his compositions there is much that is now antiquated ; 
hut to deny him all merit would be as uncritical as were 
lus contemporaries m the opposite direction when they 
mentioned him m the same breath with Beethoven. 

HTJMMIN G-BIED, a name m use for more than two 
centuries, and possibly ever since English explorers first 
knew of the beautiful little animals to which, from the sound 
occasionally made by the rapid vibrations of their wings, 
it is applied Among books that are ordinarily in natu- 
ralists 7 hands, the name seems to be first found in the 
Musaswn Tradescantiamm , published in 1656, but it 
therein occurs (p 3) so as to suggest its having already 
been accepted and commonly understood , and its earliest 
use, as yet discovered, is said to be by Thomas Morton 
in the New English Canaan , printed in 1632 — a rare 
work reproduced by Peter Force m his Historical Tracts 
(vol li, Washington, 1838) Thevet, in his Singnlantez 
de la France ant ar clique (Antwerp, 1558, fol 92), has 
been more than once cited as the earliest author to 
mention Humming-birds, which he did under the name 
of Gouambuch , but it is quite certain that Oviedo, whose 
Hysteria general cle las Lidias was published at Toledo m 
1525, preceded him by more than thirty years, with an 
account of the “ paxaro mosquito ” of Hispaniola, of which 
island ct the first chronicler of the Indies ” was governor 1 
This name, though now apparently disused in Spanish, must 
have been current about that time, for we find Gesner m 
1555 (De avium natura , m. p 629) translating it literally 
into Latin as Passer muscatus, owing, as he says, his know- 
ledge of the bird to Cardan, the celebrated mathematician, 
astrologer, and physician, from whom we learn (Comment, 

1 In the edition of Oviedo’s woik, published at Salamanca m 1547, 
the eailiest the present wnter has been able to see, the account (lib 
xiv cap 4) runs thus — “Ayassi misrno enesta yslavnospaxaricostan 
negios como vn teiciopelo negro muy bueno & son tan pequenos que 
mngnnos he yo visto en Indias menore^/ excepto el que aca se llama 
paxaro mosquito El qual es tan pequeho que el biJto del es menoi 
harto o assaz que le cabega del dedo pulgar de la mano Este no le he 
visto enesta Ysla peio dizen me que aqui los ay & por esso dexo de 
hablar enel palo dezir dode los he visto que esen la tieira fiime quado 
della se trate ” A modem Spanish version of this passage will be 
found m the beautiful edition of Oviedo’s woiks published by the 
Academy of Madrid in 1851 (i p 444). 
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in Piolem . de astr judtcm, Basel, 1554, p. 472) that, on 
his return to Milan from professionally attending Arch- 
bishop Hamilton at Edinburgh, he visited Gesner at Zurich, 
about the end of the year 1552. 2 The name still survives 
m the French Oi&eau-mouche , but the ordinary Spanish 
appellation is, and long has been, Tominejo , from tomin, 
signifying a weight equal to the third part of an adai me nr 
drachm, and used metaphorically for anything very small 
Huniming-bnds, however, are called by a variety of other 
names, many of them derived from American languages, 
such as Guamumbi, Owissia, and Cohbn, to say nothing 
of others bestowed upon them (chiefly from some peculiarity 
of habit) by Europeans, like Picaflores, Chupaiosa , and 
Fioufrou Ban ere, m 1745, conceiving that Humming- 
birds were allied to the Wren, the Trochilus , 3 m part, of 
Pliny, applied that name in a generic sense (OimtL Spec . 
novum, pp 47, 48) to both. Taking the hint thus afforded, 
Lmnseus very soon after went further, and, excluding the 
Wrens, founded his genus Trochilus for the reception of such 
Humming-birds as were known to him. The unfortunate 
act of the great nomenclator cannot be set aside, and, since 
his time, ornithologists with but few exceptions have 
followed his example, so that no w-a-days Humming-birds are 
universally recognized as forming the Family Ti ochihdce 

The relations of the Trochikdce to other birds were for 
a long while very impel fectly understood. Hitzsch first 
drew attention to their agreement m many essential charac- 
ters with the Swifts, Cypsehdce , and placed the two Families 
m one group, which he called Maciochves, from the great 
length of their manual bones, or those forming the extremity 
of the wing The name was perhaps not very happily 
chosen, for it is not the distal portion that is so much out 
of ordinary proportion to the size of the bird, but the 
proximal and median portions, that in both Families are 
curiously dwarfed. Still the mams , in comparison with 
the other parts of the wmg, is so long that the term Maao- 
chires is not wholly inaccurate. The affinity of the Tiocld - 
hdce and Cypsehdce , once pointed out, became obvious to 
every careful and unprejudiced investigator, and there are 
probably few systematisfcs now living who refuse to admit 
its validity More than this, it is confirmed by an examin- 
ation of other osteological characters The (( lines/ 5 as a 
boat-builder would say, upon which the skeleton of each 
form is constructed are precisely similar, only that whereas 
the bill is very short and the head wide in the Swifts, m 
the Humming birds the head is narrow and the bill long — 
the latter developed to an extraordinary degree in some of 
the T? ochilidce , rendering them the longest-billed birds 
known. 4 Professor Huxley considers these two Families, 

See also Prof Moi ley’s Life of Girolamo Car dam (u pp 152,153). 

Under tins name Pliny perpetuated (Hist Hfatur ahs, vim 25) the 
confusion that had doubtless arisen before his time of two veiy distinct 
birds As Sundevall remaiks ( Tentamen , p 87, note), rpoxl^os was 
evidently the name commonly given by the ancient G xeeks to the 
small ei Plovers, and was not impioperly applied by Herodotus 
(n 68) to the species that feeds m the open mouth of the Cro- 
codile — the Plimanus cegypttius of modem ornithologists — in which 
sense Anstotle (Hist Ammahum, ix 6) also uses it But the received 
text of Anstotle has two other passages (ix 1 and 11) wherein the 
woid appears in. a wholly diffeient connexion, and can there be only 
taken to mean the "Wren — the usual Gieek name of which would seem 
to be fipxiXos (Sundevall, Om AnsMl Djmarter, Ho 54), Though 
none of his editois oi commentators have suggested the possibility of 
such a thing, one can haidly help suspecting that m these passages 
some eaily copyist has substituted rpox^os for fipxfoos, and so laid 
the foundation of a curious enor. It may be beie remarked that the 
Ci ocodile of St Domingo is said to have the like office done for it by 
some kind of bud, which is called by Descourtilz (Voyage, in p 26), 
a “ Tocher,” but, as Geoffi St Hilaire observes (Descr de VEgypte, 
ed 2, xxiv p 440), is more probably a Plover Unfortunately tl e 
fauna of Hispaniola is not much better known now than in Oviedo’s 
days 

4 Thus JOoGimastes ensifei , m which the bill is longer than both head 
and body together 
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together with the Goatsuckers (Caprimulgidce), to form 
the division Cgpselomoiphce — one of the two into which he 
has separated his larger group JEgitliognathm . However, 
the most noticeable portion of the Humming-bird’s skeleton 
is the stemim, which m proportion to the size of the bird 
is enormously developed both longitudinally and vertically, 
its deep keel and posterior protraction affording abundant 
space for the powerful muscles which drive the wings in 
their rapid vibiations as the little creature poises itself over 
the flowers where it finds its food. 1 

So far as is known, all Humming-birds possess a protrn* 
sible tongue, in conformation peculiar among the class 
Am, though to some extent similar to that member m the 
Woodpeckers (. Picidce ) 3 — the “ horns n of the hyoid apparatus 
upon which it is seated being greatly elongated, passing 
round and over the back part of the head, near the top of 
which they meet, and thence proceed forward, lodged m a 
broad and deep groove, till they terminate in front of the 
eyes. But, unlike the tongue of the Woodpeckers, that o f the 
Humming-birds consists of two cylindrical tubes, tapering 
towards the point, and forming two sheaths which contain 
the extensile portion, and are capable of separation, thereby 
facilitating the extraction of honey from, the nectaries 
of flowers, and with it, what is of far greater importance 
for the bird’s sustenance, the small insects that have been 
attracted to feed upon the honey 3 These, on the tongue 
being withdrawn into the bill, are caught by the mandibles 
(furnished m the males of many species with fine, homy, saw- 
like teeth 4 ), and swallowed in the usual way. The stomach 
is small, moderately muscular, and with the inner coat 
slightly hardened. There seem to be mo cseea. The trachea 
is remarkably short, the bronchi beginning high up on the 
throat, and song-muscles are wholly wanting, as m all other 
Gypselorrtorph&A 

Humming-birds, as is well known, comprehend the 
smallest members of the class Ave& The largest among them 
measures no more than 8 inches and a half, 0 and the least 2 
inches and three-eighths m length,, for it is now admitted 
generally that Sloane must have been in error when he de- 
scribed (Voyage, it. p 308) the 66 Least Humming-bird of 
Jamaica ” as “about 1^ inch long from the end of the bill to 
that of the tail” — unless, indeed, he meant the proximal end 
of each, an interpretation, however, that will not save Edwards 
and Latham from the charge of careless misstatement,, when 
they declare that they had received such a bird from that 
island, hfext tO'their generally small size, the best known 
charaoterrstcc of the TrocMlidce is the wonderful brilliancy 
of the plumage of nearly sil their forms,, in which respect 

1 Tin? is especially the case with the smaller species of the group, 
for the larger, though Shooting with equal celerity fiom place to 
place, seem to hap their Wings 1 With comparatively slow hut tot less 
powerful strokes The difference was* especially observed: “with re* 
spect to the largest of all Bummmg-bhds* Patayvm gigcts, by Mr 
JDarwfoi 

3 The TeseMfianoe, so far as it eaftsfay must he merely the* lesult of 
amlogM function, and certainly indicates no affinity between the* 
families 

Xfc 3 It rsf probable that m various members of the Trdchihdm the struc- 
ture cff totongue, and other parts correlated' therewith., Will he found 
Subject to* seteM and perhaps considerable modifications, as is* the 
case' m various members* of the Picidce At present there are scarcely 
half a dozen Species of Bumming™ buds of which it can he said that 
my part of then anatomy is known, 

4 These are especially observable m Wlmvphocton mvkis and Aw~ 
drodort cegpccton&Us. 

5 fe Mr GoSse (Iktfds 0/ JdmcHca, p hSt) s$yn that MUhmga mmirm? 
the Smallest Specie's of the Family, has real song: ^but the like is* 
not recorded of mf other. 

6 The* & are several species in whmte the' tail in very much elongated, 
Such as the well-known A tihuras potgtvms of Jamaica,' and th e re- 
marknble Zodddgesm mvrdbUiS of ChaohapuyaS nt Peru, Which last 
was until lately only known from a unique specimen (Ibis, 1880, p> 
3£52)S But “ trocbikdists *’ in giving thetr measurements do* not take 
’ these extraordinary developments into account 


they are surpassed by no other birds, and aie only equalled 
by a few, as, for instance, by the Nectariniidw, or Sun- 
birds of the tropical parts of the Old World, m popular 
estimation so often confounded with them, and even by 
some mistaken naturalists thought to be their allies. 

The number of species of Humming-birds now known to exist 
eonsideiably exceeds 400 , and, though none depart very widely fiom 
what a morphologist would deem the typical stiuctuie of the 
Family, the amount of modification, within ceitam limits, presented 
by the various foims is surprising and even bewildenng to the un- 
initiated But the features that are ordinarily chosen by systematic 
ornithologists m drawing up their schemes of classification are found 
by the “ tiochilidists,” oi special students of the Trochihdcc , insuf- 
ficient foi the puipose of aiiangmg these birds m groups, and chai- 
acteis on which genera can be founded have to be sought m the 
style and coloration of plumage, as well as m the foim and propor- 
tions of those parts which aie most geneially deemed sufficient to 
furnish them Looking to the largo numbei of species to be taken 
into account, convenience has demanded what science would with- 
hold, and the geneia established by the ornithologists of a preced- 
ing geneiation have been broken up by their successors into multi- 
tudinous sections— the more adventurous making from 150 to 180 
of such gioups, the modest being content with 120 oi thereabouts, 
but the last dignifying each of them hy tlie title of genus It is of 
course obvious that these small divisions cannot be hoie considered 
m detail, nor would much advantage accrue by giving statistics 
fiom the works of the latest tioehilidists, Messrs Gould/ Mulsanl, 8 
and Elliot 9 It would be as unprofitable here to tiace the successive 
steps by which the original genus Trochilus of Lmmeus, or the two 
geneia Polytmus and Mellisvga of Bnsson, have been split into 
others, or have been added to, by modem wmteis, foi not one of these 
professes to have anived at any final, but only a provisional, arrange- 
ment , it seems, hovevei, expedient to notice the fact that some 
of the authois of the last century 10 supposed themselves to hai e seen 
the way to dividing what we now know as the Family Trochihdce 
into two groups, the distinction between which was that m the one 
the bill was aichecl and m the other straight, since that difference has 
been insisted on m many woiks This was especially the view taken 
by Bnsson and Buffon, w r ho termed the buds having the arched 
bill “ Cohbris,” and those having it straight “ Oiseaux-mouches ” 
The distinction wholly breaks down, not meiely because theie aie 
Trochihdce which possess almost every gradation of decurvation of 
the bill y but some which have the bill upturned aftei the manner 
1 of that stiange bird the Avocet, 11 while it may be remaikecl that 
several of tlie species placed by those authorities among the “ Coh- 
5rw” are not Humming-buds at all 

The extiaoidmarily bnlliant plumage which most of the Troche 
tides exhibit lias been already mentioned, and in describing it orni- 
thologists have been compelled to adopt the vocabulary of the 
jeweller inordei to give an idea of the indescribable radiance that so 
often bieaks forth fiom some pait or other of the investments of 
these feathered gems In all save a few of other buds, the most 
imaginative writer sees gleams which he may adequately designate 
metallic, from their lesemblance to burnished gold, bionze, copper, 
oi steel, but such similitudes wholly fail when he 1ms to do with the 
Ti ockilidee, and theie is hardly a precious stone — ruby 1 , amethyst, 
sapphire, emerald, or topaz — the name of which may not fitly, and 
without any exaggeration, be employed m regard to Humming-birds 
In some cases tins radiance beams from the brow, m some it glows 
fiom the throat, m others it slimes fiom the tail-coveits, m others 
it sparkles from the tip only of elongated feathers that crest the 
head or surround the neck as with a frill, while again m others it 
may appeal as a luminous streak across the cheek oi aunculars. 
The feathers that cover tlie upper parts of the body veiy frequently 
have a metallic lustre of golden-green, which m other buds would 
be thought sufficiently Beautiful, but m the Trochihdcc its sheen is 
overpowered by the almost dazzling splendour that radiates from the 
sp ots whefe N aturete lapidary has set her j ewels The flight feathers 
are almost invariably dusky— the rapidity of their movement would, 
perhaps, render any display of colour ineffective , while, on the con- 
trary, the feathers of the tail, which, as the bird hovers over its food- 
b eating flowers, is' almost always expanded, and is therefore compara- 
tively motionless, often exhibit anehtianslucency, as of stained glass, 
but iridescent m a manner that no stained glass ever is— cinnamon 
merging into crimson, crimson changing to purple, purple to violet, 

7 A Monograph of the Trochihdce or Humming 5 Vote, imp* 
foi f London, 1861 (with Introduction m &vo)* 

8 Mistoire natureUe ties Q%sem%~Mouche& ou CoUbns? 4 Volsi with 
supplement, imp 4tO j , Ly omG eneve-Bale, 1874^77. 

9 Smithsonian CowbrUbahom to Knowledge? No#* 817, A Classification 
mid Synopsis of the TrocJmMae, 1 voL imp 4to, Washington, 1872. 

10 Sal erne must be! excepted, especially as- he was rebuked by Buftons 
fotf doing what we noW deem right 

11 For example AuoceMula remmrostns of Guiana and A* emyptera- 
of Colombia 
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and so to indigo and bottle-green, But this part of the Humming- 
bird is subject to quite as much modification in form as in colour, 
though always consisting of ten rectrices. It may be nearly square, 
or at least but slightly rounded, or wedge-shaped with the middle 
quills prolonged beyond the rest; or, again, it may be deeply forked, 
sometimes by the overgrowth of one or more of the intermediate pairs, 
but most generally by the development of the outer pair. In the 
last case the lateral feathers may be either broadly webbed to their 
tip, or acuminate, or again, in some forms, may lessen to the- filiform 
shaft, and suddenly enlarge into a terminal spatulation as in the 
forms known as Bacquet-tails. 11 The wings do not offer so much 
variation ; still there are a few groups in which diversities occur 
that require notice. The primaries are invariably ten in number, 
the outermost being the longest, except in the single instance of 
Arthur us, where it is shorter than the next The group known as 
“Sabre- wings,” comprising the genera Campyloptemcs , Eupetomena , 
and Sphenoproctits , present a most curious sexual peculiarity, for 
while the female has nothing remarkable in the form of the wing, in 
the male the shaft of two or three of the outer primaries is dilated 
proximally, and bowed near the middle in a manner almost unique 
among birds. The feet again, diminutive as they are, are very 
diversified in form. In most the tarsus is bare, but in some groups, 
as Erioenmis, it is clothed with tufts of the most delicate down, 
sometimes black, sometimes buff, but more often of a snowy 
whiteness. In some the toes are weak, nearly equal in length, and. 
furnished with small rounded nails ; in, others they are largely 
developed, and armed with long and sharp daws. 

Apart from the well-known brilliancy of plumage, of which 
enough has been here- said, many Humming-birds display a large 
amount of ornamentation in, the addition to their attire of crests of 
various shape and size, elongated ear-tufts, projecting neck-frills, 
and pendant beards — forked or forming a single point. But it 
would be. impossible here to dwell on a tenth of these beautiful 
modifications, each of which as it comes to our knowledge excites 
fresh surprise and, exemplifies the ancient adage — maxime Miranda 
in minimis Batura. It must be remarked, however, that there are 
certain forms which possess little or no brilliant colouring at all, 
but, as most tropical birds go, are very soberly clad. These are 
known to trochilidists as “Hermits, 13 and by Mr Gould have been 
separated as a Subfamily under the name of Phaethornithinm , 
though Mr Elliot says he cannot find any characters to distinguish 
it from the Trochilidce proper. But sight is not the only sense that 
is affected by Humming-birds. The large species known as Ptero- 
phancs temmincM has a strong musky odour, very similar to that 
given off by the Petrels, though, so far as appears to be known, 
that is the only one of them that possesses this property. 1 

AH well-informed people are awaTe that the Trochilidce are a 
Family peculiar to America and its islands, but one of the com- 
monest of common errors is the belief that Humming-birds are found 
in Africa and India — to 1 say nothing even of England. In the first 
two cases the mistake arises from confounding them with some of 
the brightly-coloured Sun-birds (Mctariniiclce), to which British: 
colonists or residents are apt to apply the better-known name ; but. 
in the last it can be only due to the want of perception which dis- 
ables the observer from distinguishing b etween a bird and an insect' 
-—the object seen being a, Hawk-Moth (Macro fflos&ti},- whose mode 
of feeding and rapid flight certainly bears some resemblance to that 
of the Trochilidce , and hence one of the species (if. stellasmm ) is 
very generally called the “Humming-bird Hawk-Moth.” But 
though confined to the Hew World the Trochilidce pervade almost 
every part of it In the south Bustephomm galeritus has been seen 
flitting about the fuchsias of Tierra del Fuego in a snow-storm, and 
in the north-west SelatopJiorus rufus in summer visits the ribes- 
blossoms of Sitka, while in the north-east TrocMlus colubris charms 
the vision of Canadians as it poises itself over the althaea-bushes in 
their gardens, and extends its range at least so far as lat. 57° N. 
Moris the distribution of Humming-birds limited to a horizontal, 
direction only, it rises also vertically: Oreotrochilus Chimborazo and 

0. pichincha live on the lofty mountains whence each takes its : trivial 
name, but justbeneaththe line- of perpetual snow, at an elevation of 
some 16,000 feet, dwelling in a world of almost constant hail, sleet, 
and rain, and feeding on the insects which resort to the indigenous; 
flowering plants, while other peaks, only inferior to these m height, 
are no less frequented by one or more species. Pern and Bolivia 
produce’ some of the most splendid of the Family — the genera 
Gametes. Diphlogcma,. and Tlmmastura-, whose verynames- indicate 
the glories of their bearers. The: comparatively gigantic Patctcjona, 
inhabits the west, coast of South America, while the isolated rocks: 
of Juan Fernandez not only afford a home to the Eusiephanus before 
mentioned, but also to- two other species of tlie same genus which 
are not found elsewhere (see Biros j vol. iii, p. 745). The slopes* 

v The specific name of a species of Cht'ysolampU, commonly witten by many 
writers, woscfafaus; would lead to the belief that it was a mistake for moschafius, 

1, e. } u musky,” but. in timth it. originates with their carelessness, for though they 

quote- Linnaeus- as' their authority they can never have referred to his -works, or 
they would, haw found, the ward to be ,the “ mosquito' ” of Oyiedo, 

awkwardly, it is true, Latinized, If emendation be needed, mmcatus, after, 
Gresner’a example, is undoubtedly preferable. 


of the northern Andes and the liiH country of Colombia; furnish 
perhaps the greatest number of forms, and some of the most beauti- 
ful, hut leaving that great range, we part company with the largest 
and most gorgeously arrayed species, and their number dwindles.^ 
as we approach the eastern coast. Still there are many brilliant Hum- 
ming-birds common enough In the Brazils, Guiana, and Venezuela.. 
The Chrysolampis mosquitus is perhaps the most plentiful. Thou- 
sands of its skins are annually sent to Europe to be used in the- 
manufacture of ornaments, its rich ruby-and-topaz glow rendering 
it one of the most beautiful objects imaginable. In the darkest 
depths of the Brazilian forests dweH the russet-clothed brotherhood 
of the genus Phaethomis — the “Hermits but the great wooded 
basin of the Amazons seems to he particularly unfavourable to the 
Trochilidai , and from Para to Ega there are scarcely a dozen species 
to be met with. There is no island of the Antilles but is inhabited 
by one or more Humming-birds, and there are some very remark- 
able singularities of geographical distribution to he found (see Bibds,. 
vol. iii. p. 749). Morthwards from Panama, the highlands present 
many genera, whose names it would be useless here to insert, few 
or none of which are found iu South America — though that must 
unquestionably be deemed the metropolis of the Family, and 
advancing towards Mexico the numbers gradually fall off. Eleven 
species have been enrolled among the fauna of the United States, 
but some on slender evidence, while others only just cross the. 
frontier line. 



Fig, 1 . — Mdlisuga minima on nest, natural size. (After Gosse.) 


But little room is left to speak of the habits, of Humming-birds, 
which is perhaps of the less consequence since the subject, as regards 
most of the species- which in life have come under' the observation 
of ornithologists, has been so ably treated by writers like Waterton, 
Wilson, and Audubon, to say nothing- of Mr Gosse, Mr Wallace, Mr 
Bates, and some others, while, whatever novelty further investigation 
may supply, it is certain that at present we lack information that 
will explain the origin or the function of the many modifications' of 
external structure of -which mention has been made. But there is 
no one appreciative of the beauties of nature who will not recall to 
memory with delight the time when a live Humming-bird first met 
his- gaze. The suddenness of the apparition, even when expected,, 
and its brief duration, are alone enough to; fix the fluttering- vision 
on the mind’s eye. The wings of the bird, if flying, are only* 
visible as a thin grey film, bounded above- and below by fine black 
threads', in form of a St Andrew’s 1 cross, — the effect on the observer’s* 
retina of the instantaneons' reversal of the motion of the wing, at 
each beat— the strokes being so rapid as to leave no more distinct 1 
image. Consequently an adequate representation of the bird on the* 
wing cannot be produced by the draughtsman. Humming-birds 
show to the greatest advantage when engaged in contest with another, 
for rival cocks fight fiercely, and, as may be expected, it is then that 
their plumage flashes with the most glowing tints. But these are 
quite invisible to the ordinary spectator except ^when very near at 
hand, though doubtless efficient enough for their- object, whether 
that' be to inflame their mate or to irritate or daunt their opponent,., 
or something that we cannot compass., Humming-birds, however,, 
will also often sit still for awhile, chiefly in an exposed position, 
on a dead twig, occasionally darting into the ah,, either to catch a 
passing insect or to : encounter an adversary; and so pugnacious arse 
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they that they will frequently attack birds many times bigger than 
themselves, without, as would seem, any provocation. 

The food of Humming-birds consists mainly of inseets, mostly 
gathered in the manner already described from the flowers they 
visit ; but, according to Mr "Wallace, there are many species which 
he has never seen so occupied, and. the “ Hermits ” especially seem 
to live almost entirely upon the insects which are found on the lower 
surface of leaves, over which they will closely pass their bill, balanc- 
ing themselves the while vertically in the air. The same excellent 
observer also remarks that even among the common flower-frequent- 
ing species he has found the alimentary canal entirely filled with 
insects, and very rarely a trace of honey. It is this fact doubtless 
that has hindered almost all attempts at keeping them iu confine- 
ment for any length of time —nearly every one making the experi- 
ment having fed his captives only with syrup, which is wholly in- 
sufficient as sustenance, and seeing therefore the wretched creatures 
gradually sink into inanition and die of hunger. 

The beautiful nests of Humming-birds, than which the work of 
fairies could not be conceived more delicate, are to be seen in most 
museums, and will be found on examination to be very solidly and. 
tenaciously built, though the materials are generally of the slightest 
— cotton- wool or some vegetable down and spiders’ webs. They vary 
greatly in form and ornamentation — for it would seem that the 
portions of lichen which frequently bestud them are affixed to their 
exterior with that object, though probably concealment was tha 



Fig. 2. — Phaetfwmis ewynome , and neat. (After Gould.) 
original intention. They are mostly cup-shaped, and the singular 
fact is on record (ZooL Journal , v. p. 1) that in one instance as the 
young grew in size the walls were heightened by the parents, until 
at last the nest was more than twice as big as when the eggs were 
laid and hatched. Some species, however, suspend their nests from 
the stem or tendril of a climbing plant, and more tlian one case 
ha3 been known in which it has been attached to a hanging rope. 
These pensile nests are said to have been found loaded on one side 
with a small stone or bits of earth to ensure their safe balance, 
though how the compensatory process is applied no one can say. 
Other species, and especially those belonging to the “ Hermit 
group, weave a frail structure round the side of a drooping palm-leaf. 
The eggs arc never more than two in number, quite white, and hav- 
ing both ends nearly equal. The solicitude for her offspring dis- 
played by the mother is not exceeded by that of any other birds, 
but it seems doubtful whether the male takes any interest in the 
brood. ^ . (A.K) 

HUNDRED, iu England, is an ancient territorial division 
intermediate between the parish or township and the county. 
Such subordinate districts were also known in different 
parts of the county as wapentakes , wards ^ and sometimes 
shires. The name wapentake , which seems to have a dis- 
tinct reference to the military side of the organization, is 
generally connected with the Danish occupation, and is 
said to be found only in the Anglian districts, — Yorkshire, 
Lincolnshire, Nottinghamshire, .Derbyshire, Rutlandshire, 
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and Leicestershire. In Some parts of England a further 
intermediate division is to be found between the hundred 
and the county. Thus in Yorkshire we have the trithing, 
or as it is now called the riding, in Lincolnshire the 
soke, the lathe in Kent, and the rape in Sussex. The 
origin of these divisions is generally ascribed to the 
creative genius of Alfred, who, according to the popular 
theory, divided the country into counties, the county into 
hundreds, and the hundreds into tithings or towns. The 
exact opposite would appear to have been the real process, 
the larger division being formed by the aggregation of the 
smaller groups. The significance of the name hundred is a 
question of some difficulty. The simplest theory is the old 
one that the hundred denoted first the group of a hundred 
families into which the community was divided, and ' then 
the district occupied by the group, just as the tithing 
represents ten families and the district which the ten 
families occupy. Another view is that the hundred is a 
term of measurement only, denoting a hundred hides of 
laud. Or again, it has been supposed to be the district 
from which the complement of one hundred warriors was 
furnished to the host. The hundred as a group of persons 
is a well-known feature of the constitution of the German 
tribes, e.g t> as described by Tacitus, the centeni ex singulis 
pagis who formed the army, and the centeni explebe comites 
who acted as assessors to the chiefs. The hundred as a 
territorial division in later times is equally common. The 
real connexion between them is a matter of conjecture. 
“ It is very probable that the colonists of Britain arranged 
themselves in hundreds of warriors ; it is not probable that 
the country was carved into equal districts. The only 
conclusion that seems reasonable is that under the name 
of geographical hundreds we have the variously-sized pagi 
or districts in which the hundred warriors settled, the 
boundaries of these being determined by other causes ” 
(Stubbs’s. Constitutional History , vol. 1). As a territorial 
division, the hundred like the shire and the parish had its 
appropriate moot or court, of which the lords, the priest, 
and four representatives of the parish were members, and 
in which a specially selected body of twelve appears to 
have been charged with active judicial functions. The 
two leading features of the English constitution — represen- 
tation and trial by jury — thus appear in germ at least in 
the old constitution of the hundred. 

The hundred is now for most of its ancient purposes an 
obsolete division. The hundred courts were for the most 
part extinguished by a section in the County Courts Act, 
1867, which enacts that no action which can be brought in 
a county court shall thenceforth be brought in a hundred 
court, or other inferior court, not being a court of record. 
The court of record for the hundred of Salford is an example 
of the survival of this ancient jurisdiction. 

Perhaps the most important of the surviving duties of 
the hundred is its liability to make good damages occasioned 
by rioters. The 7 and 8 Geo. IV. c* 31 consolidates and 
amends the laws relating to remedy against the hundred. 
The principal section enacts that, if any church, house, or 
other building or section shall be feloniously pulled down 
or destroyed, the hundred or other district in the nature of 
a hundred by whatever name it shall be denominated shall 
be liable to yield full compensation to the persons damnified, 
provided such person, or his servant having charge of the 
property, appear before a justice of the peace within seven 
days after the commission of the offence, to give information. 
Actions of this kind must be commenced within three 
months after the offence. The 17 and 18 Yict. c. 104 
(Merchant Shipping Act) gives the same remedy in the 
case of a wrecked ship if plundered by a riotous assemblage, 
the hundred in or nearest to which the offence was com- 
mitted being made liable. 
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I Geography and Statistics 

H UNGARY (Hung, Magyaromdg , Ger, Ungam , 
Fr , ffongne , It , Ongaria ), the second factor of tlie 
dual Austnan-Hungarian monarchy, is an extensive country 
in the south-eastern portion of Central Europe, lyingbetween 
44° 10' and 49° 35' N lat. and between 14° 25' and 
26° 25' E long. It thus covers about 5 degrees of latitude 
and 12 of longitude, and contains an area of 124,234 
square miles, or more than half of the whole Austnan- 
Hungarian realm, being larger than the United Kingdom 
of Gieat Britain and Ireland by about 3000 squaie miles 
The kingdom of Hungary m its widest extent, or the 
“ Realm of the Crown of St Stephen,” comprises Hungary 
Proper, with the former grand principality of Transylvania, 
the town and district of Fiume, Croatia and Slavonia, and 
the Military Fiontier Dalmatia, which both from its geo- 
graphical position and from historical associations ought 
also to form part of Hungary, sends its representatives to 
the Austrian Reichsrath. 

Area m 
Eng iliks 


Hungary Proper and Transylvania 108,263 

Fiume 8 

Croatia and Slavonia 8,665 

Mihtaiy Frontier . 7,298 


Total 124,234 


In the aiticle Austria (vol ui pp. 115-141) the 
Austrian-Hungarian monarchy has already been treated of 
as a whole, and under the heading Croatia and Slavonia 
(vol. vi. pp 591-592) will be found further special infor- 
mation with reference to that province (see also Eiume, 
vol ix p 273). In the present article we shall therefore 
treat generally of the lands belonging to the Hungarian 
crown, and more particularly of the “ mothei country,” or 
Hungary Proper and Transylvania. 

The province of Hungary Proper and Transylvania, now 
united under one administration, and sometimes officially 
styled simply “Hungary,” lies between 44° 30' and 
49° 35' N lat and between 16° and 26° 25' E. long, and 
comprises an area of 108,263 English square miles It is 
bounded on the N by MoravLa, Silesia, and Galicia , on 
the E by Bukowina and Moldavia, on the S. by Wal- 
lachia, Servia, and Croatia and Slavonia , and on the W, 
by Styna, Lower Austria, and Moravia The narrow strip 
of country known as the Military Fiontier, which stretches 
as a border line between Bosnia and Servia and the 
south of Croatia and Slavonia, prior to 1873 extended 
beyond the limits of that province, through Hungary 
Proper to Transylvania The whole Military Frontier 
thus constituted formerly a joint crown land, consisting of 
the present Croatian-Slavoman frontier, and the so-called 
Servian-BAn&t frontier, now incorporated into the province 
of Hungary Proper and Transylvania The political 
changes introduced between 1868 and 1876 will be con- 
sidered below. 

With the exception of the short extent of seaboard on 
the Adriatic belonging to the Hungarian Littorale, the 
Hungarian monarchy is entirely surrounded by other 
countries Its natuial boundaries are for the most part 
well defined on the N W. and N it is separated from 
Moravia, Silesia, and Galicia by the Carpathian mountains , 
on the E and S E the Eastern Carpathians form a natural 
barrier between Transylvania and Moldavia and Wallachia, 
on the S. it is bounded by the Danube, Save, and Unna, 
which separate it fiom Servia and Bosnia, on the S W. 
by Dalmatia and the Adriatic ; and on the W , where 
its natural boundaries are not so clearly marked, by 


Carniola, Styria, and Lower Austria. From the rivei 
Lajta or Leitha, which, like the March, forms a portion 
of the boundary of the last-mentioned province, originate 
the terms Cisleithan and Transleitlian, sometimes applied 
to the collective provinces of Austria and of Hungary re- 
spectively 

The mountains of Hungary belong to the two great Moim- 
European systems, the Carpathians and the Alps The ta,liq * 
former extend m a semicircular form over the north and 
east of the monarchy, enclosing the whole of the left basin 
of the Danube from Ddv6ny near Pozsony (Pressburg) to 
Orsova, while spurs of the Stynan Alps traverse the country 
in the west , to these latter belong also the Bakony and 
Vertes ranges The Central Carpathians consist of several 
groups, among which the T&tra mountains foim the most 
imposing mass, having an average elevation of about 6000 
feet, and attaining at some points an altitude of over 8000 
feet. To the south of these are the vanous ranges of the 
Hungarian Ore-Mountams oi Erzgebirge (Lipt6, Zdlyom, 

Bars, Hont), and the midland chains which connect the 
Carpathians with the Stynan Alps The Eastern Carpa- 
thians and Transylvanian highlands cover the greater part 
of Transylvania, and the eastern portion of the old Servian- 
Ban&t, the Eogaras is the highest group, some crests of 
which, as, for instance, the NAgoj, Bucsesd, and Yurfu Ourla, 
attain an elevation of between 8000 and 9000 feet The 
low western mountains of Hungary which travel se Croatia 
and Slavonia belong to the Julian Alps Taking a general 
survey, it will be observed that the greatest elevations are 
m the noith of Hungary Proper, in the east and south of 
Transylvania, and m the eastern portion of the B&n&t. In 
the Northern Carpathians large plateaus are not unfre- 
quent, but m Transylvania the Alpine character pre- 
dominates The sides of the Carpathians are generally 
covered with forests to a considerable height, and on some 
favourable slopes barley, oats, wheat, and rye are cul- 
tivated. The mountainous lands m the south-west of 
the Hungarian monarchy are m elevation much inferior to 
those in the north and east, but their greater proximity 
to the sea and their frequently bare and rugged character 
cause them to have a considerable influence both on the 
climate and commercial relations of the country 

The great Carpathian and Alpine mountain systems Plains, 
enclose two extensive plains, the smaller of which, called 
the “Little Hungarian Alfold” or “Pressburg Basin,” covers 
au area of about 6000 square miles, and lies to the west of 
the Bakony and Mdtra ranges, which separate it from the 
“ Pest Basm ” or “ Great Hungarian Alfold ” This is the 
largest plain in Europe, and comprises an area of about 
37,000 square miles, with an average elevation of from 
300 to 350 feet above the level of the sea. The Pest 
Basin extends over the greater portion of central and 
southern Hungary, and is traversed by the Theiss and its 
numerous tributaues This immense tract of low land, 
though m some parts covered with barren wastes of sand, 
alternating with marshes, presents m general a very rich 
and productive soil The monotonous aspect of the Alfold 
is m summer time varied by the deli-bab, or Fata Morgana. 

The geological constitution of the mountains of Hungary Geology, 
is on the whole similar to that of the Alps 1 The central 
axis is m some places composed of granite, on which crystal- 
line schists are superposed ; m other places the rocks are 
of Mesozoic age, and associated with Tertiary beds, Whilst 


1 Cf T ) r Max Hantken, mKeleti's Skim der Landeskunde TTngams, 
p 13, Budapest, 1874 
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the Palaeozoic formations are of comparatively rare occur- 
rence, tlie Mesozoic attain a very considerable development* 
These latter m pait crop out at the base of tbe granite and 
schistose mountain masses, or themselves are the nucleus 
of moie extensive ranges In some neighbourhoods inde- 
pendent mountain groups are formed by Tertiary strata 
Alluvial formations constitute the general external crust 
out of which the mountains arise Eecent formations on 
the banks of rivers, more especially m the south at the 
junction of the Danube, Theiss, Temes, Drave, and Save, 
aie mainly confined to the tracts subject to the inundations 
of the same, but are here and there, as in the neighbour- 
hood of Pest, Totis, Eszfcergom (Gran), and some parts of 
the Great Alfold, represented by accumulations of drift- 
sand , and in other places, as for instance on the left bank 
of the lake of Totis, and at Szomod m Kom&rom county, 
there are deposits of calcareous tufa 
Caverns The numerous caverns deseive a passing notice One of 
them, the Aggtelek cave, in the county of Gomor, is about 
50 feet in breadth by 16 in height, and extends m its 
recesses for a length of several thousand feet, In it various 
fossil mammalian remains have been found, The Eontaa 
cave, in the county of Bihar, has also yielded fossils. No 
less remarkable are the Okno, Vodi, and Dem&iyfalva 
caverns m the county of Lipto, the Veteran! m the B4n4t, 
and the ice cave at Dobsina m Gomor county Of the 
many interesting caverns in Transylvania the most remark- 
able are the sulphureous Bndos in the county of H4romsz4k, 
the Almds to the south of Udvarhely, and the brook- 
ti a versed rocky caverns of Csetate-Boli, Pestere, and Pcnor 
in the southern mountains of Hunyad county, 

Bivers Nature has amply provided the greater part of Hungary 
with both rivers and springs, hut some trachytic and lime- 
stone mountainous districts show a marked deficiency m 
this respect, The Mdtra group, e.g ti is poorly supplied, 
while the outliers of the Vbrtes mountains towards the 
Danube are almost entirely wanting in streams, and have 
hut few water sources A relative scarcity in running 
waters prevails in the whole region between the Danube 
and the Drave The greatest proportionate deficiency, 
however, is observable m the arenaceous region between 
the Danube and Theiss, where for the most park only 
periodical floods occur. This, however, is far from being 
the case in the north and east of the kingdom, where the 
rivers and streams 1 are numerous The misfortune is that 
the rivers of Hungary nearly all flow either mediately or 
immediately to the Danube, and are therefore not aradable 
m any other direction as a means of external communica- 
tion, and even within the country can only serve to a 
limited extent as water-ways Thus the Theiss, the 
greatest who% native river, is at the present time service- 
able for regular steam navigation only as far as Szofnok, 
while the Maros cannot be navigated except at certain 
Seasons and for a portion of its course ; the Dtave and the 
Save, in like manner, are only partly available for steam 
vessels But although the length of permanent water-way 
in Hungary might be much increased by means of canals 
and other improvements, the Danube must still remain the 
only river communication with foreign countries, either by 
way of Austria or the Black Sea, on account of the insur- 
mountable obstacles to connecting' the small extent of 
Hungarian seaboard with the regions through which the 
Danube flows. This river, which is navigable during the 
whole of its: course through Hungary, enters the monarchy 
at Bdvfiny nearPressburg, and leaves it at Orsova on the 
Turkish frontier; receivnrg numerous tributaries in its 
course, among which are, on the right, the Saab, Drave, 

, and Save, and, on the left, Waag, Neutra, Gran, Eipel, 

5 Theiss, TmeSytod.Gaemai*. Th# breadth of the' Danube is 
about 900 feet near its entrance, 1400 at Budapest* I860 1 


at Eoldvdr, and 3500 near Ptovdrad (Peterwardem), 

Among the extensive islands formed by branches of the 
Danube are the Great Schutt and the Csepel m its upper 
course The Theiss, the greatest tributary of the Danube, 
rises m the noith-east, m the county of Mdramaros, and 
flowing first m a north-westerly and afterwards in a 
southerly direction ultimately joins the main river near 
Tittel, draining m its course the Great Hungarian Plain. 
Amongst the many affluents of tbe Theiss are (r) the 
Bodrog, Saj6, and Zagyva, and (l ) the Szamos, Koi os, and 
the Maros, which last, after traversing Transylvania and 
eastern Hungary, joins the Theiss at Szeged. The Save, 
rising in Caimola, winds through Croatia, is fed by the 
Unna and Kulpa, and falls into the Danube at Belgrade 
It will be observed that the whole river system of Hungary 
belongs to the Danube or the Theiss, — the Popr4d, which 
runs through the county of Szepes (Zips), alone having a 
northerly course, and flowing to the Dunajec, an affluent 
of the Vistula. The south-western or Trans-Danubian 
division of Hungary Pioper, although comparatively meagre 
in water-courses, includes the two pnncipal lakes. 

The Balaton or Platten-See, the largest lake, not only m Lakes 
Hungary, but m the whole of the Austuan-Hungaiian and 
dominions, lies between the counties of Veszpi^m, Somogy, maislies * 
and Zala, is about 47 miles m length by 3 to 9 m breadth, 
and with the srn rounding marshes occupies an area of 
about 400 square miles. It is supplied by the river Zala, 

31 small streams, and 9 springs, while its surplus waters 
are carried off by the Sid Phenomena peculiar to the 
Balaton lake are, that it sometimes becomes violently 
agitated without any apparent cause, and that m seasons 
of severe cold the ice on its surface occasionally bursts 
with a loud report. It is navigable for steamers, and 
abounds in fish. The Eerto or Neusiedler See lies m the 
counties of Moson and Sopron, and with the Hansdg marsh 
covers an area of some 130 square miles, it is about 23 
miles in length by 6 to 8 m breadth, is very shallow, and 
its waters are strongly impregnated with salt and soda. 

In 1865 the bed became almost dry, but since 18 IQ it has 
filled again. The other lowland lakes, as, for instance, 
the Palics near Szabadka (Mana-Theresiopel) and the 
Velencze m the county of Feh4r, are much smaller. 
Morasses and pools are generally frequent in the vicinity 
of the Danube and Theiss The most extensive marshy 
region is the S4rr6fc, which covers a considerable portion of 
the counties of J&sz-Kun-Szolnok, Bdkds, and Bihar, The 
Ecsedi L4p m the county of Szatmdr is now for the most 
part drained , and the Alibundr and Illancsa marshes in 
the county of Toronto will also be soon laid dry Many 
thousands of acres of marsh land have already been re- 
- claimed in Hungary, and hydraulic operations bid fair to 
; still further reduce the extent of the marshy districts 
In the deep hollows between the peaks of the Carpa- 
thians are to be found the curious mountain lakes called 
“eyes of the sea;” of these there aie at least thirty-eight 
w the T4tra alone. 

The canals of Hungary are still far from sufficient for Canals* 
the wants of the country, although lately many improve- 
ments have been introduced, and enormous cuttings made* 
in certain places to relieve the rivers from periodical over- 
flow. The most important canal is the Eerencz of 
a Francis/’ which traverses the county of B4cs, It is some 
70 miles in length, and shortens very considerably the 
passage* between the Theiss and the Danube A branch 
of this canal called Uj Osaforna, or “New Channel/* 
extends from Kis-Szfcap4r, a few miles below Zombor, 
to Ujvidek opposite Peterwardein, The B4ga canal muff 
from Nagy-Becskerek, in the county of Toronto, to beyond 
Temesvdr, but h not navigable throughout. Among other 
canals are the Versecz in the county of Temes , the Berzava 1 
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m the county of ToronUl , the Sid, which connects the 
Balaton with the Danube ; the Kapos or Zichy m the 
counties of Somogy, Baranya, and Tolna } and the Shrviz 
01 N&dor, which runs through the counties of Fehdr and 
Tolna, 

Sea- On the Adriatic, at the norLhern extremity of the short 

ports, ij ne 0 f sea-coast known as the " Hungarian Littorale,” lies 
the port of Fiume (q v ), which is the only direct outlet by 
sea for the produce of Hungary, Its commanding position 
at the lead of the Gnlf of Quarnero, and spacious new 
harbour works, as also its immediate connexions with both 
the Austnan and Hungarian railway systems, render it 
specially advantageous as a commercial port As shipping 
stations, Buccan, Portore, Selce, Novi, Zengg, Cirquemzza, 
San Gioigio, Stmizza, Jablanae, and Oarlopago are of 
comparative insignificance The whole of the short 
Hungarian seaboard is mountainous, and subject to 
violent winds 

Climate The climate of Hungary, owing to the physical configura- 
tion of the country, varies considerably If we except 
Transylvania, three separate zones are roughly distinguish- 
able . — the “ highland,” comprising the counties m the 
vicinity of the Northern and Eastern Caipatlnans, wheie 
the winters are very severe and continue for half the yeai , 
the “ intermediate ” zone, embracing the tract of countiy 
stretching northwards from the Drave and Mur, with the 
Little Hungarian Flam, and the legion of the Upper 
Alfold, extending from Budapest to NynegyMza and 
Sdrospatak; and the " great lowland” zone, including 
the main portion of the Great Hungarian Plain, and 
the region of the lower Danube, wheie the heat dining 
the summer months is almost tropical In Transylvania 
the climate bears the extreme characteristics peculiar to 
mountainous countries interspersed with valleys, whilst- 
that of the south-western Croatian and Fi ontier districts* 
bordering on the Adriatic is modified by the neighbourhood 
of the sea. The minimum of the temperature is attained 
m January and the maximum m J uTy At Buda, which, if 
we exclude Transylvania, is near the cenfcie of the kingdom,, 
tile mean average temperature (1862-77) m January is 1 
31° O' and m July 71° T ; at Kolozsvdr (Klausenburg) in 
the same months it is 32° T and 68° 9' respectively The 
rainfall m Hungary is small m comparison with that of 
Austria. At Buda, where the number of rainy days is 
122, 1 the rainfall is about 21 J inches, whilst m the two 
Hungarian plains generally the rainy days are estimated 
not to exceed 96 annually. In the vicinity of the Carpa- 
thians, however, rain is very prevalent, amounting to 
between 30 and 40 inches. In these regions the greatest 
fall is during the summer, though m some years the autumn 
showers are heavier. Hail storms are of frequent occurrence 
in the Carpathians. On the plains ram rarely falls during 
the heats of summer ; and, generally speaking, the showers 
though violent are of but short duration, whilst the moisture- 
is quickly evapoiated owing to the aridity of the atmosphere. 
The vast sandy wastes mainly contribute to the 1 dryness of 
the winds on the Great Hungarian Alfold Occasionally, 
as m the year 1863, the whole countiy suffers much from 
drought , but, on the other hand, disastrous foods not 
unfrequently occur, particularly in the spring,, when the 
beds of the rivers and streams are inadequate to contain 
the increased volume of water caused by the rapid melting 
of the snows on the Carpathians, The low-lying arable 
and' pasture land's in the vicinity of the Theiss and Maros 
are thus sometimes submerged for weeks, and m March 
1879 the- town of Szeged, situated at the* point of junction 

1 Strictly 122*7, the avei&ge, for the Id years 1862-77 inchmver, 
being 35 3 for wintei, 30 7 for spang, 29 2 for summer, and 27 5 for 
autumn — Budapest Mdeofotogidi Viszony&i, issued (1879) by tlie 
Royal Himgamn derffaal Meteorological Institute 


of these two rivers, was almost completely destroyed. In 
December of the same year the counties of Arad and Bihar 
were extensively inundated by the Maros and the Kotos, 

In 1838 the city of Pest, and m February 1876 several 
localities on the Danube, suffered disastiously from the 
sudden rising of that river The average annual number of 
snow showers is estimated at 23 for the two Hungarian 
plains, 44forTiansylvania, 50 for the northern, and 30 to 35 
for the western and south-western portions of the monarchy. 

In 1866-67, and again m 187 2-73, cholera was very rife , of 
the 447,571 peisonswho were attacked by the epidemic in 
the latter case, 189,017, or over 42 per cent, died Never- 
theless Hungary cannot, on the whole, be regarded as an 
unhealthy country, excepting m the marshy tracts, where 
intermittent fever and diphtheria sometimes exhibit gieat 
virulence. 

The whole of Hungary, hut more especially Hungaiy Proper, can Flora, 
boast of the gieat variety and numbei of its natuial productions 
Tins is attnbutable partly to its geographical position, but chiefly 
to the vaued natwre of its suiface and climate The fertility of the 
soil, if we except the mountainous and sandy legions, is lemaik- 
able The vegetable pioduets include almost eveiy descuption of 
gram, especially wheat and maize, besides Tuikisk peppei, rape- 
seed, hemp and flax, beans, potatoes, and loot ciops Fiuits of 
various descriptions, and more particularly melons and stone fruits, 
aie abundant In the southern districts almonds, figs, nee, and 
olives aie grown Amongst the forest and other tiees are the oak, 
winch yields laige quantities of galls, the beech, fir, pine, ash, and 
aldei, also the chestnut, walnut, and filbert The vine is culti- 
vated ovei the greater part of Hungary, the chief gi ape-gi owing 
districts being those of the Hegyalja (Tokay), Sopron, and Ruszt, 

Menes, Szeiemseg, Szekszaid, Soinlyo (Sehomlau), Belly e and 
Tiffany, 1 Balaton, Neszmely, Yisonta, Egei (Brian), and Buda 
Next to France, Hungary is the greatest wine-producing countiy 
m Euiope, and the quality of some of the vintages, especially that 
of Tokay, is unsm passed A gieat quantity of tobacco is also 
grown, but it is wholly monopolized by the crovn In Hungary 
Proper and m Cioatra and Slavonia there are many species of indi- 
genous plants, which aie unrepresented m Transylvania. Besides 
12 species peculiar to the former gi and-pi mcipabfcy, 14 occur only 
theie and m Siberia 

The fauna of Hungary includes about 14, 000 species The homed Fauna, 
cattle aie amongst the finest m Europe, and large herds of swine 
I aie reared m the oak foiests. In 1870 the total number of cattle 
(including 73,243 buffaloes) was. estimated at 5,279,193, and of 
swine at 4,443,279 Of sheep, the breed of which fe now greatly 
improved, the number amounted to 15,076,997 , of horses there* 
uere 2,158,819, asses 30,480, mules 3,266, and goats 572,951 
The wild animals are beam, wolves, foxes, lynxes, wild cats, bad- 
gers, otters, martens, stoats, and weasels* Among the rodents there 
are hares, maimofcs, heavers, squirrels, rats, and mice,— the last m 
enormous swarms Of the larger game the chamois and deer are 
specially noticeable. Among the birds are the vulture, eagle, 
falcon, buzzard, kite, lark, nightingale, heion, stork, and bustard; 

Domestic and wild fowl are generally abundant The rivers and 
lakes yield enormous quantities of fish, and leeches also are plentiful 
The Theiss, once better supplied with fish than any other liver m 
Europe,, has for many years fallen off in its productiveness The 
culture of the silkwoim is chiefly earned on m the south— m the 
Military Ji ontier, and in Croatia and Slavonia. The pnn cipal bee* 
leaving localities are m the counties of Gomor, Szepes, and Mosony, 
the Militaiy Fi ontier, and the former Saxon districts of Transyl- 
r ama In 1870 the number of bee-hives was estimated at 617, 407. 

The chief mineral products are coal, nitre, sulphur, alum, soda, Minerals, 
saltpetie, gypsum, poicelam-earth, pipe-clay, asphalt, petroleum, 
marble, and oies of gold, silver, mercury, copper, nron r lead, zinc, 
antimony, cobalt, and arsenic. The opals ot Saros are famous, 
and precious stones of various descriptions (calced'ony, garnet, 
jacinth, amethyst* carnekan, agate* rock-crystals, &c ) aie met 
with iti several localities Amber occurs at Magma m SzepeS- 
county Gold and silver are found chiefly m the districts of 
Selmecz (Schemmtz), Kormoez (Eremnrtz), Nsgybanya, Szomolnok, 

Oravicm, Abrodbanya, and. Zalatna, The average yearly yield of 
gold is equal m. value to about £219,000, and that of stiver to some? 
£178,600.. The sand of some of the rivers; as for instance the 
Maros, Szamos, Koios, and Aranyoa, is auriferous. Iron is exten- 
sively produced in the counties of Gomor* Zol yom y Lipid, Szepes, 

Saios* Borsod, Torna, Abauj,, Szatmai, Bihar, and Kmsso* coal m 
the neighbourhood of Peesv&rad, Oiavieza,, Salgo-Tarjan, and of 

* The quantity of (Riesling grape) wines produced on the archduke 
Albi edit’s estates near JBellye and Ydliar y is sard to exceed 4, 000, 90 J 
bottles annually, 



[divisions. 


364 , 


HUNGARY 


the river Sil There are fine marble quarries at Piszke and the 
neighbouring Almas m tlie counties of Esztergom and Komaiom, 
as also at various places m the counties of Baranya, Yeszprem, 
Abaiij, Szepes, and Lipto The largest salt-mines are at Kdnaszek, 
Sugatag, and Szlatma m the county of Maramaios, in Hun- 
gary Pioper, and at Yizakua, ParajtL, Torda, Deesakna, and Maros- 
ujvar m Transylvania In 1877 the value of the salt produced 
was 12,369,599 florins, of other mmeials 18,787,757 florins The 
yeaily worth of the whole mining produce of the Hungarian realm 
is estimated at over £3,000,000, of which, howevei, the amount 
attributable to Croatia and Slavonia is comparatively small There 
are sevoial hundred cold and 64 warm mineral spungs in Hungaiy 
Proper and m Cioatia and Slavonia, whilst a relatively greater 
number aie met with m Tiansylvama Of warm springs the most 
famous aie those of Buda, Mehadia, Eger (Erlau), Nagyvarad 
(Giosswardem), Sztuhnya, Szliacs, Harkany, Posteny, Krapma, 
and Teplitz Among the cold mineral springs the more worthy of 
note are those of Suliguly, Borszek, Bartfa, Czigelka, Szulm, Paiad, 
Kontmcza, and Szalatnya, the Buda kmtu viz (bitter water) is 
also much puzed, and largely exported 
Agri- The general agricultural division of the soil is shown approxi- 
culture, mately in the following table, adapted fiom Keleti’s Magyaiorsmg 
StatistiJccija — 



Hungaiy 
Piopei and 
Transyl- 
vania 

Fiume 

Cioatia 

and 

Slavonia 

Mihtaiy 

Fiontiei 

Total 
for the 
Hungarian 
Realm 

Arable 

Meadcm s 

Vmejards 3 

Pastures 

Forests 

Reedy tracts 

Eng Acres 
23,865,703 
9,147,793 
837,676 
10,157,418 
19,449,689 
381,783 

E A 
116 
956 
1077 
1813 
635 

E Acies 
1,868,609 
607,933 
128,558 
500,244 
2,210,736 
8,200 

E Acies 
1,218,464 
465,012 
32,112 
936,357 
1,373,347 

Eng Acies 
26,947,892 
10,221,694 
999,423 
11,595,832 
23,034,407 
389,983 

Total of pi oducfcive soil 
Barren lands 

63,840,062 

5,021,384 

4597 

259 

5,324,280 

472,449 

4,020,292 

922,950 

73,189,231 

6,417,042 

Total 

68,861,446 

485b 

5,796,729 

4,943,242 

79,606,273 


Ldminis- Since the year 1867 the administrative and political divisions of 
tatave the lands belonging to the Hungarian crown have been in gieat 
jid measure remodelled In 1868 Tiansylvama was definitively re- 
folitical united to Hungary Proper, and the town and district of Flume 
liYisions declared autonomous In 1873 the Servian-Banat or Eastern Mili- 
tary Frontier was incorporated with Hungary Proper. In 1876 the 
whole administrative subdivision of Hungary into counties, dis- 
tricts, and sees was revised, and for the sake of uniformity one 
general system of counties was introduced, except for the Croatian* 
Slavonian Military Erontiei, which is divided into bolder districts 
The total number of subdivisions amounts to 80, of which 65 
appertain to Hungary Pioper and Tiansylvama, 1 to Fiume and 
distuct, 8 to Croatia and Slavonia, and 6 to the Croatian-Slavoman 
Military Frontier Hungaiy Propei, accoiding to ancient usage, 
is generally divided into four great divisions or cucles, and Tran- 
sylvania has since 1876 been regaided as the fifth Neither 
numencally nor according to temtoiial extent aie the present 65 
counties distnbuted equally among their respective cucles, which 
must be regaided as geographical rather than political divisions, for 
they are not recognized m the judicial, fiscal, military, postal, 
and administrative relations of the countiy a The circles are — 

Cis Brnulia, (north and east of the Danube), containing 13 
counties Pest-Pdis -Solt-Kis-Kun, Bacs-Bodrog, N6grad } Hont, 
Esztergom, Bais, Zolyom, Lipto, liva, Thurocz, Trencsen, Nyitra, 
Pozsony, 

Trans -Danuha (south and west of the Danube), 11 counties; 
Moson, Sopron, Gyor, Komarom, Feher, Yeszprem, Yas, Zala, 
Somogy, Baranya, Tolna. 

(hs-Tma* (north and west of the Theiss), 11 counties Szepes, 
Gomor and Kis-Hont, Heyes, Jasz-Nagy-Xun-Szolnok, Borsod, 
Toma, Abauj, Saros, Zemplen, Ung, Beieg 
Trans- Tma (south and east of the Theiss), 15 counties* 
Mdramaros, Ugocsa, Szatmar, Szilagy, Szaholcs, Hajdu, Bihar, 
B4k£s, Csanad, Csongrad, Arad, Toronto, Temes, Erassd, Szoreny, 
Trans-KirdlyMg6, or Trwm/hanui, 15 counties’ Also-Feher, 
Besztercze-Naszod, Brasso, Csik, Fogaras, Hhromszek, Hunyad, 
Kis-Kukullo, Kolozs, Maros-Torda, Nagy-Kukullo, Szehen, Szolnok- 
Doboka, Torda-Aranyos, Udvarhely 
In the following list of divisions the foreign forms of the 
names of towns are given which aie most frequently met with 
in the German and English press. Not being recognized offici- 
ally, these are falling into disuse in Hungary. 


1 In good years the total produce of the vines foi the uhole of Hungary may 
he estimated at 390 million gallons, m ordinary years at 227, and in had yeais at 
91 million gallons 

1 The four elides of Hungary Pioper had formeiiy their special political sig- 
nificance, owing to the so called "cncular sittings 11 uheie the deputies of each 
i of tie fouryircles met for the preliminary discussion of parliamentary questions. 

1 1 : l f orntpriy, hut incorrectly Cis-Tihisca. 


Political and Admimsti atwe Divisions 




County Town j 

No 

County 



Official Name 

Foieign Equivalent 



Hungary and T) ansylvania 

1 

Pozsony 

Pozsony 

Pressbuig 

2 

Njitra 

Nyitra 

Neutra 

3 

Ttencsdn 

Tiencsen 

Trencsm 

4 

Ana 

Alsd-Kubm 


5 

Liptd 

Liptd-Szent-Miklds 


6 

Thurocz 

Thmdcz Szent-Maiton 


7 

Zdlyom 

Beszteiczebanja 

Neusohl 

8 

Bars 

Aranyosmaiofc 


9 

Hont 

Ipolyfdg 


10 

Ndgufd 

Balassa-Gyaimat 

Gian 

11 

Eszteigom 

Eszteigom 

12 

Komdrom 

Komdiom 

Komom 

13 

Gyor 

Gyor 

Raab 

14 

Moson 

Magyai-Ovdr 

TJngrisch-Altenhui g 

15 

Sopion 

Sopron 

Oedenhuig 

16 

Vas 

Szomhathely 

Sfcem-am-Anger 

17 

Zala 

Zala-Egeiszeg 


IS 

Veszpidm 

Veszpidm 

Veszpilm 

ID 

Feher 

Szekesfehe'ivdi 

Stuhlweissenhurg 

20 

Somogy 

Kaposvir 


21 

Tolna 

Szegszdrd 


22 

Baranya 

Pdes 

Funfkirchen 

23 

Bdes Bodrog 

Zombor 


24 | 

Pcst-Pilis-Solfc-Kis- ) 
Kun f 

Budapest •< 

Pest oi Pesth and 
Ofen or Buda (pner 
to 1873) 

Szegedm 

25 

Csongidd 

( 

Szeged 

26 ■{ 

Jasz-Nagy-Eun- ) 
Szolnok ) 

Szolnok 


27 

Heves 

Eger 

Eilau 

28 

Boisod 

Mi&kolcz 


29 

Gomor and Kis-Hont 

Rima Szombat 

Gioss-Steffelsdorf 

30 

Szepes 

Locse 

Leutschau 

31 

Toma 

Toma 


32 

Abauj 

Kassa 

Kaschau 

33 

Sdios 

Epeijes 

Sdtoidlja-Ujhely 

Epeues 

34 

Zempldn 

35 

Ung 

Ungvdi 


36 

Bereg 

Beiegszdsz 


37 

Mdiamaro3 

Sziget 


38 

Ugocsa 

Nagy-Szollos 


39 

Szatmdi 

Nagy-Kdroly 


40 

Szildgy 

Zdah 


41 

Bihar 

Nagy-Vdrad 

Grosswaidein 

42 

Szaholcs 

Nyiiegyhdza 


43 

Haj du 

Dehreczen 

Dehreczm 

44 

Beke's 

Gyula 


45 

Csandd 

Makd 


46 

Aiad 

Aiad 


47 

Toi ontdl 

Nagy-Becskerek 


48 

Temes 

Temesia'i 


49 

Kiassd 

Lugos 


50 

Szoieny 

Kaiansebes 


51 

Hunyad 

Ddva 

Diemnch 

52 

Als<5-FeMr 

Nagy-Enyed 


53 

Toula-Aianyos 

Toida 


54 

Kolozs 

Kolozsidi 

Klausenburg 

55 

Szolnok-Doboka 

Deds, 

56 

Biszteicze-Naszdd 

Beszteicze 

Bistutz 

57 

Mmos-Toida 

Mai os-VaMiihely 


58 

Csik 

Csik Szeieda 


59 

Udvaihely 

Sz^kely-Udvaihely 


60 

Xis-KUkUllo 

Erzsdbeti^ios 

Elizabethstadt 

61 

Nagy-Kukullo 

Segcsvdr 

Schassbuig 

62 

Szehen 

Nagy-Szeben 

Heimannstadt 

63 

Fogaras 

Fogaias 


64 

Bi assd 

Biassd 

Kionstadt 

65 

Hdiomszdk 

Sepsi-Szent-Gjoigy 


66 | 

Fiume (town and ) 
distiict) j 

Fiume 




Ci oatia and Slavonia 

i 

67 

Fiume 

Fiume 


68 

7A giAb 

Zagidb 

Agiam 

69 

Yaiasd 

Vaiaad 

Waiasdm 

70 

Koros 

Koros 

Kreuz 

71 

Belovdr 

Beloit 


72 

Pozsega 

Pozsega 


73 

Veiocze 

Eszdk 

Esseg 

74 

Szeiem 

Vukovdi 


Croatian-Slavoman Frontier Dish lets 1 

75 

Mifrovicz 

Mitioiicz 


76 

Yinkovcze 

Vmkovcze 


77 

Giadiska 

Uj-Giadiska 

Neu-Giadiska 

78 

Petnn]a 

Petunia 


79 

Ogulin 

Ogulm 


80 

Goszpics 

Goszpics 



The population of Hungary comprises a great vanety of laces, Popula- 
diffenng m language and religion, although united under one tion. 
common sovereignty At the census of 1870 the whole population, 
civil and military (exclusive of children under the age of six), 
amounted to 15,509,455, while the total civil population vas 
15,417,327; of these 7,653,560 were males and 7,763,767 females, 
the ages of 185 males and 196 females being given as over 100 
years. 

On the occasion of the new political divisions that took plaee in 
1873, a fresh census was taken of Croatia and Slavonia and the 
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Militaiy Fruntiei This accounts foi a slight discrepancy with the 
above number of the civil population m the total of the following 
table (from MM Ballagi and Kiraly), in which the population is 
ananged according to the new administrative divisions — 


Population 

Hungaiy Propel and Tiansylvania 13,561,24s 1 

Fiume and district 17,884 

Cioatia and Slavonia 1,156^025 

Military Frontier , 691^095 


15,426,249 

According to the Magyar Statistikai Evlomjv (Budapest, 1879), 
the number of buths in Hungary Pioper and Transylvania during 
the yeai 1876 was 623,849, viz , 320,470 boys and 303,379 gnls, 
of these 23,060 boys and 21,889 girls were illegitimate The 
nuuibei of deaths m that year was 478,684, of whom 250,698 were 
males and 227,986 females The numbei of mamages was 135,011 
At the census of 1870 there were in the whole Hungarian monarchy 
180 cities and laige towns, 769 mral towns, 16,376 villages, and 
2,450,213 houses Budapest, 2 the capital, contained 270,476 in- 
habitants, Szeged 70,179, andSzabadka (Mana-Theresiopel) 56,323 
Four towns contained between 40,000 and 50,000 inhabitants, 3 
between 30,000 and 40,000, and 21 between 20,000 and 30,000 
Zagiab (Agiam), the capital of Croatia and Slavonia, had 19,857 
inhabitants 

Races As legal ds nationality the Magyar or prne Hungarian race is the 
most numeiously represented mthe kingdom, amounting, aceoid- 
mg to Dr lionek (see Schwickei, Statistic desfcomgmches Ungatn , 
1877), to 6,176,612, or 40 per cent of the whole civil jiopulation 
The Magyar element is chiefly confined to Hungary Proper and 
Tiansylvania, only about 15,000 Magyais lesidmg in Croatia and 
Slavonia The German population amounts to 1,898,202 (12 3 pel 
cent ), for the most pait settled m the western and noith-western 
counties of Hungary Propel, boi deling on Austria, also m the 
county of Szepes m the north, m the former Banat, and m the 
Saxon counties of Transylvania The Roumanians, estimated at 
2,608,120 (16 9 pei cent ), are mostly resident m Transylvania and 
the counties immediately abutting on it The Slovaks amount to 
1,835,334 (11 9 pei cent ), and the Ruthens to 469,420 (3pei cent ), 
the former chiefly located m the north and noith-west and the 
lattei m the north-east of Hungary Piopei The aggregate num- 
ber of Cioats and Seibs is 2,380,985 (15 5 pei cent ), chiefly con- 
fined to Cioatia and Slavonia and the Militaiy Fiontiei, where they 
foim 97 pei cent of the population, tothefoimei Seivian-Bandt, 
and the southern counties of Hungary Propel The other nation- 
alities, compusmg Armenians, Greeks, Bulganans, Macedo-Wal- 
laclnans, Albanians, French, and Italians, are not laigely lepie- 
sented, their total number being estimated at only 48,654 (about 

0 3 per cent ) , the Italians are, howevei, to he met with m con- 
siderable numbers at Fmrne and m its vicinity In the above 
statistics the Jews scattered ovei the countiy, and amounting alto- 
gether to lather moie than half a million, have been reckoned with 
the various nationalities where they happen to he settled 3 The 
Gipsies, classed partly as Magyais partly as Roumanians, and 

1 ouglily estimated at 145,000, have their colonies m vanous parts 
of the monarchy, but more particulaily m Tiansylvania, and m the 
county of Gomor m Hungaiy Proper On the whole the Magyai 
element may be said to predominate m 27 of the 65 (new) counties 
appeitaxmng to the mother countiy, the German or Magyar German 
in 6, the Roumanian m 13, the Slovakian m 9, the Servian in X, 
and the Ratheman in 3 In 6 counties of Hungary Proper no one 
special nationality can be said to have the absolute majority 

Religion The total number of the various confessions for the whole popu- 
lation (civil and militaiy) has been computed thus — 


Roman Catholics 7, 558, 558 

Gieek Catholics 1,599,628 

Armenian Catholics 5,133 

Greek (Eastern) Church 2,589,319 

Aimemans 646 

Lutheians 1,113,508 

Calvinists 2,031,243 

Unitaiians , , 54,822 

Other Chustian sects 2,733 

Jews , 553,641 

Other non-Christians 224 


15,509,455 

The Roman Catholics aie m overwhelming majority m 32 coun- 
ties, the adheients of the Greek (Eastern) Church m 11, the Greek 
Catholics m 10, and the Lutheians m 5, Further the Greek 
Onentalists have a majority m 6 counties, the Calvinists m 5, the 
Roman Catholics m 4, the Lutherans in 2, and the Greek Catholics in 

1 The civil population of Hungary Pioper and Tiansjluma at the end of 1876 
Was 13,670,624: 

2 In 1876 the population of Budapest, including military, was 309 208 

$ Cf Di Jos Beig], Gestfmhie d kr ungamchen Juden, Leipiic, 1879 


1 county The Roman Catholic Chuich has 4 aiclibishops Eszter- 
gom (Gian), Kaloesa, Eger (Eilau), and Zagrab (Agram), and 17 
real diocesan bishops , to the latter must be added, moreover, the 
chief abbot of Pannonhalma, w T ho likewise enjoys episcopal rights 
The primate is the archbishop of Esztergom, who also bears the 
title of pimce, and whose special pnvilege it is to crown the sove- 
reigns of Hungary The Gieek Catholic Church, wdnch is m con- 
nexion with the Romish communion, owns besides the archbishop 
of Esztergom theaiehbishop of G} ulafeliei var (Carlsburg), onathei 
Balasfalva (z e , “ Blasiusville "), and 6 bishops .The Armenian 
Catholic Church is partly under the jurisdiction of the Roman 
Catholic bishop of Tiansylvania, and paitly under that of the 
Roman Catholic archbishop of Kaloesa The Gieek (Eastern) 
Chuich m Hungary is subject to the authority of the metropolitan of 
Cailow itz and the archbishop of Nagyszeben (Kermannstadt), under 
the former aie the bishops of Bdcs, Buda, Temesvar, Yeisecz, and 
Pakiacz, and under the lattei the bishops of Arad and Karansebes 
The two great Protestant communities are divided mto ecclesiastical 
districts, five for each, the heads of these districts beaz the title of 
supeimtendents The Unitaiians, chiefly resident m Transylvania, 
are under the authority of a bishop, whose see is IClausenbuig 
The Jewish communities are comprised m ecclesiastical districts, 
the head dn ection being at Budapest At the commencement of 
1870 there weie 19,858 clencs of various creeds m Hungary 

Since the yeai 1867 great improvements have been efiected m Educa- 
the educational system of Hungary, especially m Hungary Pioper tion. 
and Transylvania Before that yeai public mstiuction was m the 
hands of the ecclesiastics of the vanous confessions, and the public 
schools had m consequence moie o: less of a denominational char- 
acter One of the first cares of the new responsible ministry of 

1867 w r as to piovide foi the education of all children not attending 
the then existing scholastic establishments, by the introduction of 
supplementary non-denommational schools By a law r passed in 

1868 the Government made it compulsory on children of both sexes 
between the ages of 6 and 12 to attend school, and it moreover re- 
quired that children from 12 to 15 should attend the <f repetition 
schools ” The educational system of Croatia and Slavonia is auto- 
nomous, being under the independent direction of the Croatian- 
Slavonian provincial government 

The \anous educational establishments may be divided into four 
classes —common, middle, high, and special schools In 1877 
Hungary Propel and Transylvania had 15,486 belonging to the first- 
mentioned class , of these 13,755 weie pnvate or denominational, 
and 1731 communal and state schools These figures show a total 
inciease of 2341 since the year 1865, when the number w as only 
13,145 It is estimated that at the end of 1877 there was one school 
foi every 870 inhabitants In that yeai the numbei of children 
between the ages of six and fifteen who came under the education 
act amounted to 2,127,950, and of these 1,559,636 or 73 per cent, 
attended , whereas m 1869 the percentage of day scholais haiely 
reached 48, showing an increase of 25 per cent in the course of 
eight years In 1874 there was alieady an attendance of 1,497, 144, 
or nearly 70 per cent The number of children who attended school 
in Croatia and Slavonia, with the Military Frontier, at that date was 
73,635, making a geneial total foi the whole of Hungaiy for the 
year 1874 of 1,570,779 On account of the variety of languages 
and laces prevailing m many parts of Hungaiy, the education m 
numerous schools has to he conducted m two, and m several 
instances even in three languages Out of 15,486 schools 4 m 
Hungaiy Piopei and Transylvania m 1877 Hungarian was used m 
7024, German m 1141, Roumanian m 2773, Slovakian m 1901, 
Servian in 259, Croatian in 70, Rutheman in 491, two languages m 
1692, and three m 135 The aggiegate numbei of teacheis m the 
above schools was 20, 717 

The middle schools consist of the gymnasia, leal-schools, anti 
similar institutions In 1874 fheie were in Hungary Proper and 
Transylvania 146 gymnasia, with 1734 teacheis and 26,273 pupils , 
in 1877 the gymnasia had increased to 149, the teachers to 1814, 
and the pupils to 31,455 In 1874 there were 32 real-schools, with 
387 teachers and 7743 pupils , m 1877 theie were 26 5 such schools, 
with 383 teacheis and 6647 pupils The above lesults added 
together give an aggregate, for the year 1877, of 175 schools, 2197 
teachers, and 38,102 pupils With the omission of a few of a 
specially sectarian, technical, or private character, the total numbei 
of middle schools at that time in the whole Hungarian monarchy 
(including Croatia and Slavonia and the Militaiy Frontier) was, a4 
nearly as can be computed, about 205, with some 2450 teachers, and 
42,000 pupils. In the mother country there were also 51 training 
seminaries® for masteis (2853 scholars), and 14 for mistresses (1188 
scholars), of these 65 establishments, 16 of the former and 6 of the 
latter kind were state, and the remaining 43 confessional, viz , 26 
Roman Catholic, 3 Greek Eastern Church, 4 Lutheran, 9 Calvinist, 

4 Of the childien who left these schools m 1877, the peicentage of those whq 
could, both read and write was 85, of those who could only read 15 

5 These figmes xefei to upper and lower i eel-schools fairly complete m their 
formation The total mraiher of real-schools, perfect and imperfect, in the 
mother country, including also Fmme, was 2b (viz, 24 nppei and 13 3owei) 

$ Chiefly for the lower or common school teachers. 
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and 1 Jewish The numbei of commercial schools was 24, with 129 
masters and 1114 pupils 

The high schools comprise the universities of Budapest, Kolozsvar 
(Klansenbuig), and Zagidb (Agiam), the Joseph-Polytechnic, the 
theological institutes, the law academies, &c The Budapest uni- ' 
versity (founded at Tyinau m 1635) has four faculties,— theology, 
jurisprudence, medicine, and philosophy In the year 1877 the 
number of professors amounted to 166, and that of students to 
2929 (in 1878 to 180 and 3117 lespectively) The university of 
Mozsvai was founded in 187 2, and is similar in its organization to 
that of Budapest, excepting that it has a faculty foi mathematics 
and natural science, hut none foi theology The number of pro- 
lessors in 1877 was 64, and that of students 391 ZdgiAb university 
was founded in 1869, but was not m active opeiation till 1874, and 
was even then incomplete m its foimation It has three faculties,— , 
jurisprudence, theology, and philosophy The Joseph-Polytechnic, ; 
ranking as a high school at Budapest since 1871, had m 1877 as many 
as 56 piofessois with 800 students The number of theological msti- 1 
tutions m Hungary Propel and Tiansylvama at that date was 45, 1 j 
with 284 professors and 1534 novices , 25 of these institutions were j 
Homan Catholic, 4 Greek Catholic, 3 Creek Eastern. Church, 7 , 
Lutheran, 5 Calvimstic, and 1 Unitanan There weie, moieovei, 12 
law academies, with 115 professors and 1067 students In 1878 fheie 
were 125 professors and 1043 pupils. In Croatia and Slavonia there ! 
weie 5 theological institutes (4 Homan Catholic and 1 Greek Eastern 
Chinch), with about 30 piofessors and some 200 students The 
special schools aie foi particular blanches of science and ait. 
Among these aie the school of design at Budapest , the music 
academy (founded 1875), seveial establishments foi teaclnng 
mining, at Selmecz (Sehemnitz), HTagyag, Felso-Banya ; farming 
and agriculture, at Magyar- Ovai (Altenbuig), Keszthely, Koloz&vai, 
Debieczen , and the management of forests, at Selmecz , also w ~ , 
stitutes foi the blind, deaf, and dumb, and for lunatics at Vacz 
("Waitzen), Budapest, and Pozsony ; and schools foi veterinary 
suigeiy, obstetucs, &c Theie aie, moreovei, militaiy seminaries i 
at Budapest, Kassa(Kaschau), Deva, Koszeg (Guns), Feheitemplom, ! 
and Zcigiab, and a naval school at Piume 

The Hungarian academy of sciences is the supreme representative I 
of the national cultuie Fust constituted with royal sanction in 
1830, the academy in 1879 consisted of 321 (224 home and 97 , 
foreign) members, arranged m 3 classes Hext follow the Kisfaludy 
(comprising in 1879 only 50 home and 15 foreign members) and 
Petoh societies of Budapest, the royal meteoiologieal institute, and 
the medical and physical (natural science), historical, archaeological, 
geological, geographical (founded 1872), and philological (1875) 
societies To these must be added the Homan Catholic “St Stephen’s 
union/’ the “Protestant union/’ the Eagiab “.South Slavonian 
Academy 55 (founded 1861), and the vanous Tiansylvanian and 
provincial learned societies 

Indus- As the mdustnal pioducts and commerce of Hungaiy have been 

tues, alieady described m the article Atrarnu (vol in p 119-121), we 
need only add here a few lemarks as to the chief localities of certain 
trades and manufactures 

Maau- The pimcipa! nmchinefactorxes, foundries, bell and typew oiks, and , 

factures, works foi non and other metallic wares are at Pest, Buda, Temcsvar, 
Besicza, Diosgyor, and Sopron (Oedenbuig) Boat-budding is earned 
on at the chief towns oil the great nveis, especially at Szeged, Arad, 
Buda, Eomiiom(Komprn), and Gyor (Raab), steam-vessels are con- 
structed at Buda and Piume. The glass manufacture, mostly earned 
on in the hilly districts, is not yet fully developed, and the articles arc 1 
of mi mfenor quality. The best manufactories of stoneware and 
eartheuwaaeare those of Csakvar, Pees (Punflqrohenh Hmimombat, 
him any, Papa, Koszeg(Guns), Iglo, Kormbczbanya, Zagrab, andEra- 
pma , of porcelain the most important is that of Herend Debieczen, 
Papa, Selmeczbanya, and Szigetvir are famed for their clay pipes ; 
The preparation of chemical stuffs is juried on chiefly at Pest, , 
Hagyszombat (Tyrnau), Pozsany(Pjessburg), F agy sz.eb m ( Hermann- : 
stadt), and Ujmoldova , whist Bebreczen and Szeged aie noted foi 
their soap and candles Oil factories are numerous, especially m 
Hungary Proper and Transylvania; the chief oil mills and refining 
houses me at Pest 4 Hew Pest, Bakospakta, Szekesfehervm (Stuhl- 
weissenhurg), Gyor, Pozsony, Kassa (Easchau), Temeavar, JBrasso, 
(EkpnshdtJ, and Cservenka, wihiphlast has forty mills. The manu- 
facture of silk stuffs is -still undeveloped, but there are spmnenes at 
Eagyozenk, Hid] a, $ppron, and FeLtorony, also mthe Banat, and in 
vanous parts of Transylvania and of the Frontier districts* Flax is 
mostly homespun, and confined' to the eornmomer kinds of lmen. 
There are factories for ' .woollen \yara at Brass d, Hagyszehen, and 
Gwno, and for woollen stuffs at ILosnacz and Bzakoicza , Coarse 
doth is made in many 'parts of the kingdom, heather as prepared 
at Kassa, Pozsony, Eozsnyd (Hosenau), jEormend, Temesvar, Ee s- 
marfc and Budapest, Paper us made at Bmsgybx, Hezsider (Heu- 
siedl), Hermanecz, -Szlaboo, and Harare. -Breweries ate chiefly to 
he found m the neighbourhood of .the large towns, which contain a 
- fephhiqn, W the Magyars are drinks iof wane and sp irits , 

i ‘‘nahbmarsclijiler’ .opened Ochtgr 4, 1 

numbering (in 187^70) M pigals \ 


xathei than of beer, the breweries of Eobanya neai Pest aie the 
most extensive The taste for beer is said to be increasing, although 
the total numbei of breweues m Hungaiy has since 1860 been 
steadily falling, and many of the smallei establishments no longer 
exist, oi have been absoibed A considerable quantity of beer is, 
moreover, lmpoi ted from Bohemia and the neighbourhood of Vienna 
The largest sugai -works aie those of Surany, Moson (Wieselbmg), 
Szent-Mildos, and Edeleny The most impoitant tobacco factones 
are those of Pest, Eassa, Debieczen, and Piume 

As legai ds the number of factones exact data aie not forthcoming 
It appeals, howevei, that m 1874 theie were m the whole kingdom 
altogetliei 82,570 spirit distillenes, of which 991 were substantial 
factones and 81,579 ruial stills The breweues m activity at that 
date amounted to 247, of which 211 weie m the mother countiy, and 
36 m Croatia .and Slavonia Theie weie, besides, 20 sugai ie- 
finenes, and about 30,000 flom-mills of vanous descriptions, of 
which neaily 25,000 weie in Hungary Piopei and Transylvania 
In fact the preparation of floui, which is, moreovei, laigely 
expoited to Geimany and Switzerland, ^ one of the most im- 
portant industries of Hungary 

Accoidzng to a lepoit of M de Hieronimy, under secretary of Comma- 
state m the Hungarian ministry of public voiks, the length ofmcation 
Hunganan lailways m operation m the year 1867 was only 1375 
English miles The length of railways constructed fiom that date 
to the year 1876 amounted to 2675 miles, and thus at the beginning 
of 1877 theie weie 4050 miles of railway m opeiation m Hungaiy 
By the early part of 1879 the total length was about 7000 kilometies 
oi 4400 miles There aie al&o some 18,000 miles of highways (good 
and bad), and moie than 2500 miles of navigable nvei and canal 
communication The impoits (including those fiom Austria) may 
beioughly estimated at £45,000,000, and the expoits at £35,000,000 
There is also a consideiable transit trade earned on between Austna 
and the western states and the legions of the lowei Danube, 
estimated at £8,500,000 yearly The number of freighted vessels 
that amvedat the ports of the ITungaiiaii Littoiale m 1876 was 
3524, the number that left 3862 , of the former 909, and of the 
latter 926 weie steamers 

Besides the several branches of the “Au&trian-Hungamn Bank” Banks 
at Budapest, Kassa (Easchau), Debieczen, and Temesvai, Hungary 
possesses about 120 industrial, commeicial, and credit banks Thei e 
are, moreover, 12 chambers of commerce and industry at Budapest, 

Pozsony (Pxessbuig), Eassa, Sopion (Oedenburg), Debieczen, Temes- 
vai, Araa, Eolozsvai (Elausenbmg), Brasso (Ezonstadt), Piume, 

Zdgrab (Agram), and Eszek The number of savings banks is about 
310 , of other associations, such as loan societies, popular, mutual, 
and alliance banks, &c , the aggiegate is ovei 200. In the yeax Post- 
1876 the number. of post-office oiders issued amounted to 1,832,757. office 
The total number of telegraphic messages sent, received, oi trans- 
mitted was 6,462,835 The aggregate of postal missives w r as 
112,851,516 ; of these 46,617,106 weie prepaid and 1,452,233 not 
prepaid letteis, 4,581,027 weie legisteietl, and 13,954,354 official 
letters, 9,016,232 were post-cauls, 28,876,062 weie ai tides pel 
newspaper, 1,364,490 pel pattem, and 6,990,012 pei book post 

The ioini of gor eminent m Hungaiy is that of a constitutional Govern- 
monarchy The sovei eign pow er is at piesent vested m the house of ment 
Hapsbuig-Loname, whose descendants succeed by light of primo- 
geniture m the male line By vntue of the Pragmatic Sanction, 
females may also reign m the event of theie being no male successor 
The king is the guardian of the laws, and the head of the aimy and 
of the executive His po-wei is limited by parliament, which con- 
sists of an uppm and a low r er house, and must be summoned yeaily 
and elected biennially The upper house comprises 407 raemheis, 
viz , 3 pirnces of the reigning house, 31 Homan and Gieek Catholic 
prelates, II standaid-beaieis, 57 lord-lieutenants of counties, 3 
dukes, 219 counts, 81 baions, and 2 deputies for Croatia and 
Slavonia, The lower house, elected by the eligible tax-payers, 
consists of 446 members, of whom 403 represent Hungary Pioper 
and Transylvania (including also Piume), and 43 uoatia and 
Slavonia and the Military Frontier The language used m the 
house is the Magyai, hut the representatives of Cioatia and Slavonia 
may use their native language The executive is vested m a presi- 
dent of the cabinet and the following ministries —court, finance, 
interior, jrehgion and education, justice, public works; agneultme, 
industry, and commerce, honved (home-defence), and a ministiy 
for Croatia and Slavonia. Poi matters lelatmg to its special pro- 
vincial administration, Croatia and Slavonia has at Eagiab (Agiam) 
its own government, at the head of which is the ban, who is nomi- 
nated by the kmg. The departments are three,— interior and 
finance, religion and education, and justice. (For the relations 
of the kingdom of Hungary to the joint Austnan-Hungaxian 
monarchy, and for the delegations, qompaiative revenue and ex- 
penditure, joint army, &c , see Austria, vol ul pp 122, 123 ) 

The judicial power is independent of the admmistrative, thefunc- Justice 
tions of the minister of j’ustice being to see that the laws aie 
properly applied The supreme courts of justice, as also those of 
second instance for Hungary Pioper and Transylvania and Piume, 
are at Budapest There is also a secondary court of appeal at Mai os- 
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Vasarbely in Transylvania. The number of royal courts of justice 
in the mother country (including also Fimne) in 1877 was 66, 
and there were 376 circuit courts. Of the 23,033 criminals con- 
demned in 187.7) 13,237 or 57*47 per cent, were completely 
illiterate, 1193 or 5*18 per cent, were able to read, 8314 or .36*10 
per cent, could both read and write, and 289 or 1 *25 per cent, were 
persons of superior education. As to the punishments awarded, 34 
persons were condemned to death (of whom only '3 were executed), 
13 were. sentenced to prison with hard labour for life, 124 to from 
10 to 20 years' imprisonment, 272 to from 5 to 10 years, 3537 to 
from 1 to 5 years, and 19,053 to less than a year’s imprisonment. 

As regards the financial position of the kingdom, owing to the 
vast sums spent on state railways, the Flume harbour works, and 
other large undertakings, the annual deficit rapidly increased until 
1874, but from that date until 1878 it fell from about 33 : to 21 
million florins, the budget for the latter year giving a revenue of 
219,846,016 and an expenditure of 240,967,435 norms. 

The national colours are red, white, and green. The only order 
is that of St Stephen. 



Crown and Arms of the Realm of St Stephen. 


The shield contains four quarters 1, azui’e, three leopards’ heads crowned, 
or, for Dalmatia ; 2, chequy, argent and gules, for Croatia ; 3, azu.ro, on afess 
wavy gules, cofcised argent, a marten courant proper, in chief an estoile of six 
points or (Mars), for Slavonia ; 4, coup 6 : the chief azure, a demi-eagle issnant 
:sahle (Hungarian 'nation)-, in chief [a sun or, and] moon argent {Szekler nation ) ; 
.the base or, seven towers (Siebenbiirgen) embattled four and three gules, over all 
a fesse gules, for Transylvania. In base entd, a double-headed eagle rising,* 
contournd, for Fiume, On an escutcheon of pretence, harry of eight, argent and 
gules, impaling, gules, on a triple mount vert, out of a crown or, a patriarchal cross 
argent, for Hungary Proper; the bars argent representing emblematically the 
Danube, Theiss, Drave, and Save; the triple mount, the Tatra, Fatra, and Matra. 
The whole is surmounted in chief by the Hungarian crown, with two genii or 
angel supporters. The lower part of the crown is a circlet inlaid with jewels and 
enamelled portraits, imd heightened in the centre by a figure of Christ in majesty 
forming the middle portion of the arch or upper part of the crown, which is sur- 
mounted by a slanting cross. 

Bibliographical Sources.— K. Ballagi and P. Kiraly, A Magyar Birodalom 
leirdsa (Budapest, 1677-78), compiled with special reference to the new county 
.divisions of 1876 ; Magyar Statistical Evkonyv : Statistisches Jahrbuch , 1874-77 
(Budapest, 1873-79), issued by the Hungarian Royal Statistical Bureau ; K. Keleti 
and L. Bmi\\y y .Magii<Lror$zag StatisWcdja; Statistiqm do. la JIongri^ published 
in Hungarian and French, for the International Congress at .Budapest, in 1876; 
5. Houck, Magyar Birodalom statisztikai ke'zikonyve (Budapest, 1873); J. H. 
Bchwicker, Statistic des Kmigmdies Ungam (Stuttgart, 1877); P. Hunfftlvy, 
ZUerarische Bericbu lenis Ungarn (Budapest, 1877-79, vol. iii.) ; add K. Keleti, 
Mazdnlc es nepe (Pest, 1871 and 1873), and Uebersicht der Bevblkening des Stactts- 
gebietes der unganschen Krone (Pest, 1871). A good native map for the new 
administrative divisions of 1876 is that of J", Hiitsek, A Magyar Jcorona orszagainak 
. . Mzigmga tmi beosztdsa (Budapest, 1877) . For the physical features the Ueber- 
sichts-Karte von (tester reich- Ungarn (1:2,500,0(10) of A. Steinhauser (Vienna, 1879) 
leaves little to be desired. For bibliography of geographical and statistical 
works and maps published previous to 1871, see F. Grassauer, Landfiskunde von 
Oesterreich-JTngarn (Vienna, 1375). 


II. History. 

.The south-western portion of Hungary, as formed by the 
Danube, belonged to the Roman province of Pannoma; 
the south-eastern portion, as formed by the Theiss (Pfcol. 
iii. 8, § 4), to that of Dacia ; the tract of country lying 
between these two rivers was inhabited by the Jazyges. 
As early as 27 4 a.d, Dacia was abandoned by the Romans 
to the Goths. In 376 the Huns crossed the Don, and, 
having overrun the intervening country, about 380 estab- 
lished themselves in Pannonia, where under Atfcila their 
power was so vastly extended that in 432 the authority 
of the Romans entirely ceased. Alter the death • of Afctila 
(453) the greater part of the -country fell into the hands of 
the Ostrogoths and Gepidse, These yielded in their turn 
to the Longobardi, who in 526-548 gained possession of 
the whole of Pannonia. When the latter removed to Italy 


in 568, the Avars entered, but they were reduced to subjec- 
tion by Charlemagne in 791-796. 

The history of Hungary really begins with the appearance 
of the Magyars in Europe about the year 884. It is 
generally admitted that they were a branch of the Turanian, 
stock, and descendants of the ancient Scythians ; certain 
affinities of language show them to be related to the Lapps, 
Esths, and Finns. They are believed to have wandered 
from the Ural mountains to the region of the middle Yolga, 
and thence to have migrated westward over the Dnieper and 
the Bug. At the time of their crossing the Carpathians 
about 839, under the lead of Almos, they were divided into 
seven tribes, united by a compact which guaranteed j ustice 
an d equality among their m embers. At the death of Almos 
in 889., the chiefs of the tribes elected his son Arp Ad suc- 
cessor. -His followers overran the whole of Hungary and 
Transylvania, extending their conquests beyond the ancient 
province of Pannonia. From the time of the conquest to 
the year 1000., Hungary was ruled by dukes, the regal title 
being first assumed by Vaik (Stephen). The following 
table gives the dates of accession of the Arpad dynasty^ 
which ruled over Hungary for upwards of four centuries - 


Diifccs . 

Arpad the Conqueror 889 

Zoltan 907 

Taksony 947 

Geyza 972 

Yaik (afterwards Stephen j ^ 


Kings. 

Stephen I., the Saint 1000 

Peter 1038 

Aba Saurd 1041 

Peter (again) 1044 

Andrew I 1047 

Bela 1 1061 

Solomon 1063 

Geyza L ... 1074 


Ladislaus I, the Saint.... 1077 

Coloman the Learned 1095 

Stephen II. ... 1114 

Bela II 1131 

Geyza II 1141 

Stephen III 1161 

Ladislaus II. and Stephen ) 


Stephen III. (again) 1162 

Bela III 1173 

Emeric 1196 

Ladislaus III 1204 

Andrew II. 1205 

Bela 1Y. 1235 

Stephen Y 1270 

Ladislaus IY. 1272 

Andrew III 1290 


The following ruled from the extinction of the native 
dynasty to the commencement of the Hapsburg period.:— 


Wenceslaus (usurper)...;.. 1301 


Otho (usurper) 1305 

Charles Robert (of Anjou) 1308 

Louis I., the Great 1342 

Maria 1382 

Charles II . 1385 

Maria and Sigisinond 1386 

Albert of Austria.. 1437 

Elizabeth 1439 


Uladislaus 1 1442 

John Hunyady (Guber- ) 

nator) 9 

Ladislaus Y. (Posthum* J ygg 

Matthias Hunyady (Cor- ) * 

vinus)'.... ) 

Uladislaus II 1490 

Louis II. 1516 


Under Zoltaa and Taksony the Hungarians made various 
expeditions beyond the limits of their own country, spread- 
ing terror and devastation through Europe. They were 
ultimately checked, however, by the emperor Henry I., near 
Merseburg, in 933, and afterwards by Otho the Great at 
the Lech (955). These defeats caused the Hungarians to 
turn their attention to the consolidation of their power 
within their own territory. Geyza, who succeeded Taksony 
in 97 2. married a Christian princess, and also furthered the 
introduction of Christianity by entrusting the education of 
his son Yaikto Adalbert, bishop of Prague, Qrqsnccee&ing 
his father, . Yaik applied for and received the title of 
“ apostolic king” from the hands of Pope Sylvester II., and 
was crowned in the year 1000 under the name of Stephen. 
This monarch, known as “ St Stephen of Hungary,” laid 
the foundation of many existing institutions. He sub- 
divided the land into counties, and provided it with an eccle- 
siastical organization, establishing bishoprics, and ’founding 
churches, chapels, convents, and schools. Having elevated 
the bishops to the highest posts of trust and power in the 
state, he forced the people to pay tithes to the clergy. He 
also created a national council, -consisting of the lords 
temporal aud -spiritual, :and^^ of the knights ox lower nobility, 
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from which assembly the subsequent diets originated. 
Stephen dymg m 1038, and leaving no heir, the queen 
Gisela contrived to gam the throne for her nephew Peter, 
but a poition of the nobles declared for Aba, who was of 
Arpadian blood In the wars which ensued both princes 
perished, when Andrew I., who was nearly related to 
Stephen I., succeeded to the throne m 1047, but he was 
ultimately forced to yield it to his brother Bela I The 
nest monarch’s reign that offers anything worthy of notice 
is that of Ladislaus I., whose religious zeal gained him 
the appellation of “ Saint,” and who was distinguished 
on account of his conquest of Croatia (1089) and part 
of Galicia (1093), and for his victories over the Cumans 
(1086-89), the invaders of Transylvania and the neighbour- 
ing districts His nephew Coloman, a brave and talented 
monarch, guarded the country against the depredations of 
the hosts of crusaders who passed through it during his 
reign. He also wrested Dalmatia from the Venetians 
(1102), and annexed it to the Hungarian kingdom 
Coloman died m 1114, leaving the throne to his youthful 
son Stephen II , who soon entangled himself m warfare 
with neighbouring princes The reign of his successor 
B&a II (1131-41), like that of the other kings of the 
12th century, presents few features of interest That 
of Andrew II. (1205-35) is celebrated on account of 
the <( Golden Bull,” or Hungarian Magna Chart a, ex- 
torted fiorn the king by the nobles m the year 1222, 
after his letum from a crusade forced upon him by 
the pope. The Golden Bull guaranteed that the states 
should be convoked annually, that no noble was to he 
arrested without being first tried and legally condemned, 
that the property of the nobility should be exempt from 
dues, that foreign service was to be rewarded, that 
appointments to the highest offices should be under the 
control of the diet It also contained numerous other 
clauses granting certain freedoms, privileges, and exemp- 
tions to the nobility and the clergy, and included a proviso 
of the right of armed resistance to tyrannical measures on 
the part of the crown This charter was duly sworn to by 
subsequent kings of Hungary, bub the article relating to 
the light of appeal to arms was abrogated in 1687. A 
few yeais after the accession of B61a IV., son of Andrew 
II , the Tartars invaded and devastated the whole country, 
massacring great numbers of the population (1241-42) 
Bdla did all m his power, by the introduction of German 
colonists, to retrieve the disasters inflicted by the invasion , 
but his wars with Austria and Styria, and the revolts of 
his son Stephen, were prejudicial to the restoration of 
order. He, however, successfully repelled a second Tartar 
invasion in 126L The reigns of the next two monarchs, 
Stephen V. (1270-72) and Ladislaus IV, (1272-90), are 
noticeable chiefly for the wars on behalf of Budolf of 
Austria against Ottokar of Bohemia. Ladislaus is said 
to have been murdered m 1290 amidst violent commo- 
tions caused by his Cumanian amours His successor 
Andrew III , the last king of the Arp&d dynasty, after a 
short hut disturbed reign, died in 1301, leaving no issue 
On the death of Andrew III. the royal dignity became 
an object of competition. One party elected Wenceslaus, 
son of the kmg of Bohemia and Poland (1301-5), and 
after him Otho of Bavaria (1305-8), both connected with 
the Arpadian house. Pope Boniface VIII. and the bishops 
successfully espoused the cause of diaries Bob ert of Anjou, 
nephew of the Hug of Naples, and related to the extinct 
dynasty through his mother, a daughter of Stephen V. 
Under Charles and his son Louis, which latter m 1370 
succeeded Casimir III. on the throne of Poland, Hungary 
made great progress both at home and abroad During 
the reign of Louis it became the most formidable state in 
Europe. Among many other territories he conquered 


Moldavia (1352) and Bulgaria (1365); he also greatly 
extended and developed the royal pierogatives m his own 
kingdom Upon the death of Louis (1382), the states 
raised to the throne his daughter Maria, who, after the 
assassination of the pretender Charles II (1386), reigned 
conjointly with her consort Sigismond of Brandenburg, 
son of the emperor Charles IV. In the early part ot 
this reign the Tuiks under the sultan Bajazet infested 
some of the Hungarian provinces, and at length m 1396 
utterly defeated Sigismond at Nicopolis, obliging lum to 
fly the kingdom During his absence a paity headed by 
the palatine Gara raised the standard of rebellion, and 
upon his return deprived him of his liberty Scarcely was 
; he released when he met with a rival m Uladislaus, king 
of Poland, who had married Hedwig, second daughter 
of Louis Elected emperor (1411), and afterwards king 
of Bohemia (1419), Sigismond, instead of providing for 
the safety of the country, employed his time m persecuting 
the Hussites. He ended his long and troublous reign 
9th December 1437, and was succeeded by his son-in-law 
Albert, aichduke of Austria. 

The year 1439 witnessed the sudden death of Albert, 
his widow, however, was soon delivered of a son, Ladislaus 
Posthumus The states invited Uladislaus of Poland to 
the throne, and thus considerable dissensions existed until 
the death of the queen m 1442, when the paity of 
Uladislaus secured his accession. At the commencement 
of his reign the Turks weie several times defeated by John 
Hunyady (Corvinus), and they weie at length forced to 
conclude a truce for ten years. The Hungarians, having 
almost immediately bioken faith with the Turks, and taken 
the field against them, were completely routed at Varna on 
the 10th November 1444. In this battle Uladislaus met 
his end, whilst Hunyady escaped with a few followeis 
Amid the tioubles winch ensued the states pioclaimed 
Hunyady “ governor of Hungary ” pending the absence of 
Ladislaus Posthumus, whom the empeior Eiederick III, 
refused to deliver to the Hungarians to he acknowledged 
king. After the release and recognition 1 of Ladislaus m 
1452, Hunyady resigned the office of goveinoi, and was 
nominated generalissimo by the king. 

After the fall of Constantinople in 1453, Mohammed II. 
made pieparations for the conquest of Hungary, and in 
1456 appealed befoie Belgrade with an army of 150,000 
men This force was, however, utterly louted on July 21, 
1456, by the combined Hunganan, Italian, and Spanish 
troops, in all about 70,000 men, under the command of 
John Hunyady and the monk John Capistran Soon 
after this victory, which resulted in the Turks raising 
the siege, Hunyady succumbed to dysentery aggravated 
by excessive fatigue, leaving behind him two sons, 

| Ladislaus and Matthias The formei was executed by older 
of Ladislaus Posthumus, while the latter, after that 
j monarch’s death m November 1457, being supported by 
I a strong party under the leadership of Ins uncle Michael 
Szil&gyi, was elevated to the royal dignity on the 24th 
January 1458, under the title of Matthias I The emperor 
[Frederick, having disputed his right to the throne, and 
assumed the regal title himself, was forced by Matthias to 
surrender all claims to the Hungarian dominions, and to 
conclude a peace in July 1463 During the next few years 
Matthias was employed m reorganizing the military system 
and repelling the Turks. He after this turned his arms 
against Podiebrad, king of Bohemia (1468), ostensibly foi 
the purpose of defending the Catholics against the Hussites 
Being victorious in these campaigns, Matthias in May 1469 
caused himself to be proclaimed king of Bohemia and 
Moravia at Olmutz. Meanwhile the Turks, taking ad van- 

1 He took the oath m 1453, hut Frederick withheld the crown 
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tags of the absence of the king, made inclusions into the 
southern provinces of Hungaiy This misfortune created 
a paity against Matthias, who, havmg letumed to Hungary 
and restored order, mai ched against the Ottoman fuiee;, 
and totally defeated them in a sanguinary battle on the 
plains of Kenyeruiezo in Tiansyhama (13th November 
1479) Affcei the death of Mohammed II m 1481, Matthias 
renewed hostilities with the emperor Frederick, and haung 
taken Vienna (1485), made it the seat of lus government 
Matthias was not only an able and warlike monaich, but a 
patron of letters, 1 and administered Ins kingdom with 
impartiality, subduing the rebellious nobles, and restoring 
ordei, law, and prosperity 

At the death of Matthias, 6th April 1490, theie were 
several pietendeis to the throne, among them John Coivmus, 
a natiual son of the late king, the emperor Fiedeuck, and 
his son Maxnm] lan But the states disallowed then claims, 
and declared for Uladislaus of Bohemia, whose weak reign 
is marked chiefly by the insurrection of the peasantiy m 
Tiansylvama, under Dozsa, which was suppressed with 
great bloodshed m 1514, as also foi the collection made 
by Yerboczy of the common laws of the lealm, entitled 

Tnparfcifcum Opus Juris Coiisuetixdinaiii Inclyti Ilegm 
Hunganse,” which code was sanctioned by the kmg and 
the diet in 1514 Under this monaich and Ins son Louis 
II , who succeeded him, the powei of Hungary rapidly 
declined, and it was at length utterly overthrown by 
the Turks under Soliman the Magnificent This power- 
ful luler, havmg captured Belgrade and Poterwaidem, 
advanced at the head of 200,000 men into the intenoi 
of the country, and annihilated the Hungarian aimy at 
the battle of Molntcs, 29th August 152G. In the carnage 
several prelates and the flowei of the Hungarian nobility 
were destroyed, and Louis himself peushed m lus flight 
The Ottomans, after pillaging Buda and spieaduig devasta- 
tion over the whole country, took their depaitme with 
many thousands of captives. 

After the catastrophe at MohAcs and death of Lotus m 
1526, a portion of the nobles declared for John ZApolya, 
waywode of Tiansylvama, who was accoidmgly crowned at 
SzAkesfehArvAr (Stuklweissenburg) Mana, the w T idow r of 
Louis, immediately summoned a diet of the nobility of the 
western counties at Pozsony (Piessbuig), who pronounced 
the election of ZApolya illegal, and proclaimed the queen’s 
brother, Ferdinand of Austria, king of Hungary (16th 
December 1526) In the following August Ferdinand, 
having proceeded to Hungary, was .again pioelaimed king 
at Buda, he was afterwards crowned at Szekesfeheivai, 
5th November 1527 With this monaich the Hapsburg 
period commences, the sovereign rulers of Austria after him 
succeeding to the title of the Hungarian crown. The 
following is a list of the kings of Hungaiy, and of the 
more prominent of the princes who ruled over Tiansylvama 
to the end of the 17th century — 


Eiuujai y 

Feidmancl I (rival John 1 
ZApolya) j* 

Maximilian (u\ al Srgrs- > 
rnond Zapotya) ) 

Rudolph I 
Matthias II 
Feidmancl II 
Feidmand III 
Leopold I 
Joseph I 
Charles III 
Mana Theresa 
Joseph II 
Leopold II 


1526 

1564 

1577 

1608 

1619 

1637 

1657 

1705 

1711 

1740 

1780 

1790 


FiancisT 1792 

Ferdinand V 1835 

Fr aneis J o^epli (ci on ned ) w Q , Q 
1867) J 1848 

Trcmsyhama 

Stepnen Blthori 1571 

Stephen Boc&kay 1005 

Gabriel Bath on 1608 

Gabriel Bctlilen 1613 

George Rakoczy I 1631 

George RAkoczy II 1648 

John Kerneny 1661 

Michael Apafri I 16C1 

Michael Apalh II 1090 


1 The world-fumed Bihhntlieca Comna is van on si v estimated to have 
contained from 5000 to 10,000 volumes, chiefly manuscripts, many of 
which weie bought from Greek scholars who had fled fiom Constanti- 

nople, or had been copied m different pails of Italy 


John ZApolya, being compelled to retire befoie the Haps- 
sup&iior f< n ce-r, of Feidmand, took refuge for a time in 
Poland, whence he sought the a distance ot Soliman II dyna&tj 
Toe sir 1 tan listened to his request, aud an 1529 conducted 
a l.iLgo puny into Hungary, took Buda by storm (3d Sep- 
tember), reinstated Z ipulya, and dio\e the Austrians befoie 
him to Vienna Failing to take that city, Soliman m 
October ic traced lus step’s, and after garrisoning Buda 
with Tmk nli troops letmned m tmmrph to Constantinople. 

After >evnal ycou ot desultory warfare between John and 
Feidmand, their lival cl unis weie ultimately settled by a 
treaty concluded at Nag} T nr ad (Gros&waidem) on the 25th 
Febiufu} 1 5 JS P} tins treaty it was stipulated that 
John was to letam the utleot king, together with Transyl- 
vania and the extern portion ot Hungary then m his 
possession, vhrht Ferdinand was to hold the remainder, 
with the pun go that Johns male descendants were to 
surrender all clums to the legal dignity John having 
died on the 2 Hi July 1540, Ins infant son Sigismond 
veas ciownecl by the adherents of Ins father, and he w T as 
subsequently confirmed m his title to Transylvania by 
Soliman This sultan, howeaex, letmned a great poition 
of Hungaiy m Ins own possession, and even placed a 
pasha 9s regent at Buda, he, ruoieovei, compelled 
Feidmand to pay him an annual tribute ol 30,000 ducats 
Ferdman 1, haung caused Ins son Maximilian to be ci owned 
as Ins suecessoi m 1563, died on the 25th July of the 
following year When Maximilian succeeded to the throne, 
he found himself obliged to continue the war with the 
young Zupolya, w hose cause v as espoused by Soliman In 
15Gb the sultan, advancing at the head of a large force, 
was ai rested at the small fiutreso of Sziget by Nicholas 
Zunyi, who with a gamson of 3000 men for four weeks 
heroically defied the whole power of the besiegers 2 
Rolmua himself died shortly befoie the final assault on 
the citadel, which was oveipoweied only after the destruc- 
tion of a large par fc of lus army In the j ear 1570 ZApolya 
concluded peace with Maximilian, and on his death m the 
following year Stephen BAthori, with the consent of the 
sultan Selim, was elected prince of Transylvania Maxi- 
milian, having m 1573 secured the succession of his son 
Rudolph to the throne of Hungary, died on the 12tli 
October 1576. 

By this time the Reformation had made considerable 
progress m Hungaiy, moie especially among the higher 
classes, but with Rudolph the persecution of the Protestants 
commenced In Ti ans> 1 vania, however, they met with a pro- 
tector m Stephen Bnthon, from 1576 to 1586 distinguished 
as kmg of Poland In 1604 the Piotestauts of Hungary, 
having raised the standard of freedom under Stephen 
Bocskay, defeated the generals of Rudolph m several 
engagements, and on the 23d June 1606 they foiced him 
to conclude peace at Vienna, thus securing to themselves 
for a tune their religious liberties. In 1608 Rudolph 
resigned the kingdom to his hi othei Matthias, who during 
Ins shoit reign showed great toleration towards the adherents 
of the Reformed meeds Pie died 20th March 1619, leaving 
the ciown to his cousin Ferdinand II, the heio of the 
“Thirty Years’ War.” The accession of this monaich was 
signalized by the lnsunection of the Piotestants of Bohemia, 
and the renewal of persecutions m Hungary, fomented by 
the Jesuit prelate Peter PAzmAn. But the victories of the 
Transylvanian prince Bethlen Gabor (Gabriel Bethlen) over 
the imperialist troops foiced Ferdinand to conclude the 
treaty of Niknl sburg, 3 1 st D ecemb er 1 6 2 L By this comp act 
the privileges of the Protestants were declared inviolate. 


3 In tire Map Department of the British Museum there is a curious 
old pi mt by II van School (1602), taken fiom an engraving by A- 
L after j ( 1566 L winch represents one of the Turkish attacks upon this 
fortress 
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and BetliWs claim to the principality of Transylvania and 
seven counties of Hungary Propel was established The 
mtringement of this treaty on the pait of Ferdinand brought 
about a renewal of hostilities, which lesulted m a second 
peace, concluded at Pozsony (Piessburg) m 1626 After 
the death of Bethlen in 1629, the Jesuits succeeded m 
gaming over several powerful families to the Homan 
Church, and the religious persecutions weie renewed by 
Ferdinand III, who succeeded his father m 1637 The 
Transylvanians had elected Geoige lUltoczy as their prince, 
who proclaimed himself the piotoctoi of Protestantism and 
of Hungaiian liberty. Having diawn up a statement of 
grievances — those of the Protestants m particulai — he laid 
the document befoie Ferdinand, wlio, however, paid no 
attention to it R&kdczy theieupon collected tioops and 
gamed several successes over the imperialists (1644), and 
m the nest year formed a league with the Swedes This 
coalition brought Feidmand into desperate stiaits, and he 
theiefore soon enteied into a treaty of peace with Pihkdczy 
at Linz (16th December 1645) By this treaty, confirmed 
at the diet held m 1647, B&koczy w T as formally recognized 
as the legitimate prince of Transylvania He died the 
year afterwards (1648), and was succeeded by his son 
George II Rikoczy The year 1657 witnessed the death 
of Ferdinand III , who was succeeded by his second son 
Leopold 1 1 

During the long reign of this monaich, so injurious to 
the cause of Hungaiian liberty, Hungary was the theatre 
of intestine wars, insurrections, and the most tiagic events. 
Shortly after his accession, Leopold became involved m war 
with the Turks, who had created Michael Apaffi prince of 
Transylvania in the place of his own partisan John Kem&iy 
The Turks, although at first successful, were ultimately 
defeated by the imperialists at St Gotthard, 1st August 
1664 This victory enabled Leopold to conclude a hasty 
and disadvantageous peace at Yasvir (10th August) with 
the infidels, and to direct his whole energies against the 
Protestants The irritation consequent upon this harsh 
treatment resulted in a conspiracy, 2 which was organized 
by the Croatian ban Peter Zrmyi, Count Frangepan, Francis 
Rdkdczy, and the chief justice JSFdclasdi, and had for its 
object the separation of Hungary from the house of 
Hapsburg The plot having been discovered, the leaders 
were surprised, conveyed to Vienna, and, with the excep- 
tion of Rdkdczy, executed (30th April 1671) Although 
an amnesty was proclaimed on the 6th of June of the 
same year, Leopold in February 1673 appointed a bigoted 
Catholic, John Caspar Ambrmgen, governor-general of the 
kingdom, and made every effort to extirpate the Protestant 
religion The oppression becoming at last intolerable, the 
Protestants again rose in arms under Michael Teleki and 
Emeric Tokolyl (1678), and were subsequently supported 
by the grand vizier Kara Mustapha, who in 1683 marched 
straight to Vienna with a large force The valour of 
Sobieski, king of Poland, delivered the city (12th Septem- 
ber 1683), and saved Austria from the threatened destruc- 
tion In 1686 Buda was taken from the Turks by Charles 
of Lorraine, and these troublesome foes were at length 
driven out of most of the provinces and towns of Hungary 
where they had been settled for about a century and a 
half. The glory of these achievements was, however, 
tarnished by the emperor’s revengeful treatment of the 
Hungarians, hundreds of whom, on suspicion of com- 
plicity with the enemy, were put to death upon the 
scaffold erected in the market-place of Eperies by order 
of General Caraffa, which remained standing from March 

1 The elder son of Ferdinand III , who m 1047 had been designated 
Feidmand IV , died m 1654, 

2 Known, as “ Palatine Wesselenyds Plot 35 The palatine, however, 
died m 1667, prior to the failure of the movement. 


[history, 

1687 till the end of the year. Leopold at length gi anted 
a general amnesty, but obliged the diet to declaie the 
throne hereditary m the house of Austria, and to abrogate 
the clause of the Golden Bull which allowed the right of 
armed resistance to tyranny (31st October 1687) The 
victories of Prince Eugene, which completed the conquests 
over the Turks, resulted in the peace of Carlowitz, January 
26, 1699, by which the Porte abandoned Hungaiy and 
Tiansylvama to the emperor. On the 5th May 1705 
Leopold died, and was succeeded by his eldest son 
Joseph I. In the year 1703 Fiancis llakdczy II headed 
a new revolution, winch lasted till May 1711, when peace 
was concluded at Szatnktr by KAroly, the chief of the 
Hungarian generals. The emperor Joseph I died on the 
17th Apnl of the same year, and was succeeded by his 
bi other the archduke Charles. From this time until 1848 
no open rupture occurred between Hungary and her 
Hapsburg rulers. 

By the treaty of Passarowitz, concluded 21st July 1718, 
Temesvar, the last of the Tuikish possessions, reverted to 
Hungary In 1722 Charles received the adhesion of the 
diet to the Pragmatic Sanction, which secured the right of 
succession to the throne m the female line. At the insti- 
gation of Russia hostilities were lenewed against the Tuiks, 
but Prince Eugene being now dead, and no other leader of 
equal ability appearing in his place, the Austrians were 
subjected to a series of disgraceful defeats These misfor- 
tunes were consummated by the humiliating treaty of 
Belgrade (18th September 1739), m accordance with which 
the empeior was forced to cede the foi tress of Belgrade, 
with Servia and Austrian Wallachia On the 20th October 
of the following year Charles died, leaving the throne to 
his daughter Maria Theiesa. Her claims to the imperial 
dignity were almost immediately called m question by 
Prussia, Saxony, France, and Bavaria, and her heiedxtary 
dominions were invaded by hostile tioops Maria m despair 
fled to Pozsony (Pressburg), and summoned the Hungarian 
diet Appealing befoie that assembly on the 11th 
September 1741, with her infant son Joseph in her arms, 
she appealed m Lafcm to the magnanimity and loyal spirit 
of the nobles The result of her address was the unani- 
mous declaration on their part . “ Moriamur pro c rege 
nostro’ Maiza Theresa ” Hor was this an empty burst of 
enthusiasm, for the u msurrectio ” or general rise of the 
nation was proclaimed, and a large arm y collected, and 
Hungarian blood was piofusely shed in support of her 
cause. Maria repaid the devotion of her subjects by the 
zeal which she showed for their welfare, and the salutary 
changes which she effected in the country. Transylvania 
was raised into a grand principality (1765), and the town 
and district of Fmine declared a coi pus separatum of the 
Hungarian crown (23d April 1779) Maria Theresa also 
created an Hungarian guard, established several schools, 
and enlarged the university at Nagyszombat (Tyrnau), 
which m 1777 was transferred to Buda, and seven years 
later to Pest. But her efforts to amehoiate the condition 
of the peasantry, and the i © forms which she introduced 
under the name of the TJrbarnm (1765), which deter- 
mined the rights of the tenant serfs m relation to the 
landowners, are among the chief merits of her reign She 
died on the 29th November 1780, and was succeeded by 
her son Joseph II. 

This philosophic monarch was wholly carried away by 
his zeal for reforms, which were both subversive of the 
constitution and opposed to the will of the nation He 
refused to be crowned m Hungary, and thus avoided the 
obligations of the usual coronation oath. In defiance of 
ancient custom he earned the crown of St Stephen to 
Vienna, dispensed altogether with the use of diets, and 
governed the country autocratically by decrees. He issued 
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a general edict of toleration in religious matters (October 
1781), but forced upon the people heavy taxes and foreign 
officials, he moreover enjoined the exclusive use of the 
German language m the schools, courts of justice, and 
public administration The general discontent at these 
measures was heightened by the unfavourable issue of 
the war against Turkey, and Joseph, shortly before his 
death (1790), found himself compelled to i evoke nearly 
all his edicts, and promise rediess to his irritated subjects 
His brother and successor, Leopold II, appeased the 
Hungarians by more definitely confirming the rights and 
liberties of the nation than any of his predecessors 
After a reign of only two years Leopold died, and was suc- 
ceeded by his eldest son Francis I (1792) This monarch 
duly swore to maintain the laws and constitution of 
Hungary, but his efforts were eventually directed wholly 
against them During the continuance of his war with 
France he repeatedly convoked the states, only, however, for 
the purpose of obtaining supplies of men and money to 
carry on the struggle Through the whole of this crisis 
the Hungarians faithfully supported the Austrian cause, 
and disdainfully rejected the offers of Napoleon m his pro- 
clamation of the 15th May 1809, calling upon them to use 
foi national independence. But at the end of the great 
war the Hungarian nation received little gratitude for its 
devotion Francis for several years discontinued the hold- 
ing of the diet, and acted in direct violation of the consti- 
tution by levying troops and increasing the taxation to 
more than double The opposition which these aibitrary 
measures pi o voted m the counties at length obliged him 
m 1825 to convene the states, and thus appease the wide- 
spread dissatisfaction. 

To the holding of this diet, m which Count Stephen 
Szdchenyi initiated the use of the Magyar instead of the 
accustomed Latin tongue, maybe traced not only a reaction 
in favour of the native language, but also the commence- 
ment of the reform movement. The spirit of nationality 
was fully aroused, and liberal sentiments were diffused over 
the whole kingdom, notwithstanding the active opposition 
of the Viennese court influenced by Metternich, in the 
reigns of both Francis and his successor Ferdinand (1835) 
The diets of 1832, 1839, and 1813 passed several measures 
of reform, amongst which the most important were those 
demanding the official use of the Magyar language, the 
equality of the various Christian confessions, and the rights 
of the peasantry and of the non-ennobled citizens. Amongst 
the leadeis of the liberal party the magnates were Count 
Louis Batthy&nyi and Barons [Nicholas Wesseldnyi and 
Joseph Eotvos, and the deputies Dedk, Klauzdl, Fay, 
Beothy, Balogh, Szemere, and Louis Kossuth In the hope 
of intimidating the advanced liberals, the Yiennese court 
m 1839 imprisoned Wessel^nyi and Kossuth, but they 
were released m 1840 owing to the amnesty then pro- 
claimed for political offenders The publication of the 
Pe&ti Hirlap (Pest Gazette) was commenced m 1841 by 
Kossuth as the organ of the liberal party. This paper, the 
leading articles of which were written m a spirit directly 
opposed to the policy of the Government, gamed an im- 
mense circulation, and considerably influenced the public 
mind. A pamphlet styled A Kelet Eepe (The People of 
the East), written by Szdchenyi m order to counteract the 
schemes of Kossuth, only served to add to the importance 
of the Pesti Evt lap. The conservative journal Vildg (Light) 
was conducted by Count Aurffi Dessewffy, who from 1833 
until his death in 1842 was the leader of the conservative 
party. 

Meanwhile intellectual and matenal improvement made rapid 
rogress, especially m the Hungarian capital Numerous works, 
teiaiy and political, were published, the formei due to the 
encouragement offered by the Hungarian academy and the Kis- 
faludy society, the lattei the outcome of the gxeat political ex- 


citement pm ailing throughout the country Clubs leally if not 
avowedly political were established m most of the pimcipal ton ns. 
Stem navigation of the Danube, the Budapest suspension budge 
(commenced May 1840), and otha improvements of the means of 
internal communication, which had received then hist impulse 
fiom Count S-echcnji, were rapidly proceeded with In order to 
encouiage native tiade and industry, long obstructed by toll and 
custom duties, Kossuth called into existence the Vtdujylef (Pro- 
tection Union), the members of which pledged themselves to 
abstain fiom the use of Austiian manulai tuies until the tanff 
should be lefoimed Tins association soon oveispiead the country, 
and alieeted Austrian trade so seriously that some manufactmcis 
had to transport then factories mto Hun gar j in oidei to save them- 
selves fiom mm The establishment of this association, the libeial 
measuies of the late diets, and the unanimity of national feel- 
ing m Hungaiy Pioper and Tiansjlvama enibai raised the Govern- 
ment of Vienna, which could leekon only on the support of the 
Con&eivatives, whose numbeis and moral influence weie compara- 
tively small Metternich therefore determined to annihilate the 
municipal independence of the counties, m whose assemblies lay 
the real strength of the Liberals, by the appointment of “ admin - 
lstiatois” paid by the com t to fill the places of all absent loid- 
lieutenants This mea&uie raised the political excitement of the 
nation to the highest pitch The Libeials weie soon divided mto 
tw'O parties, the so-called “munioipalists,” with Kossuth at then 
head, who urged the reaffirmation of the county institutions, and 
the “centralists/* led by Szalay and Eotvos, who insisted upon 
the nomination of a responsible ministry On the approach of the 
elections foi the diet of 1847 these two paities agreed upon a 
common course of action In Novembei the diet was summoned, 
when Kossuth appeared as a candidate foi the county of Pest, and 
after a waim contest w T as elected On the 12th Novembei the 
diet was opened at Pozsony (Pi esshuig) by Ferdinand V m pel son, 
who by addressing the assembled states m the Mag) ai language 
instead of Latin piodueed a veiy favouiable impiession The Just 
act of the diet was the unanimous election of a suer essoi to the 
late palatine Joseph m the peison of his sou the archduke (Stephen 
Thus far all was well, hut the ad chess to the throne containing 
clauses, maeited by Kossuth’s party, deprecatory of unconsti- 
tutional measuies by the Government, aftei passing the Iowa was 
rejected by the upper house, by which means the lojal speech was 
piactically ignoied At the commencement of the year 1848 an 
Act was earned thiough both houses, oi darning the exclusive use 
of the Magyar language m all blanches of the administration, in 
legal documents, and m the schools and colleges Certain pio- 
visions weie, however, made respecting Cioatia and Slavonia 

Upon the news of the French revolution the diet was power- 
fully impies&ed, and the Liberals assumed a moie determined atti- 
tude On the pioposal of Kossuth it was unanimously resolved to 
send a deputation to Yienna demanding fiom the Government 
a responsible ministry, the abolition ot all feudal burdens, the 
equalization of taxes, the extension of the franchise, freedom of the 
press, complete religious toleration, and several other measures of 
refoim On the 16th of March the addiess was presented to Fei- 
dmand, who, by reason of the tioubled state of his Italian pio- 
vnices and the revolutionary aspect of Vienna, was compelled to 
yield his assent The palatine archduke Stephen was nominated 
viceroy m Hungary, and Count Louis Batthyanyi entrusted with 
the formation of a ministry The nutation of the Yiennese 
Government at this enfoiced compliance with the Hunganan 
demands W’as increased by the choice ot Kossuth as minister of 
finance On the 11th April Feidmand repaired to Pozsony 
(Piessbuig), and the diet was closed with a Magyar speech from 
the tin one 

But the Austrian Government, although compelled to abandon 
foi the piesent its position of open and dnect hostility to the 
national will of the Hungaiians, was determined by other means to 
pi event the new reforms from being earned out The plan adopted 
was that of secietly encouraging the southern non-Magyar nation- 
alities to asseit then independence, and oppose by foiee of aims 
the consolidation of the new constitution Cioatia and Slavonia 
and the Banat refused to submit to the Hunganan rule, and 
demanded separate rights and autonomous administration , while 
m Tiansylvania, the diet of which had proclaimed its reunion with 
Hungaiy Pioper, the ‘Wallachs and Saxons rose m arms against the 
Magyars The whole of the south and south-west of the country 
was soon m a state of revolt, and a war of races was carried on 
with indescribable fury Representations to the court of Yienna 
remained virtually unheeded, the empeioi contenting himself with 
hypocritical proclamations against the rebels, and with placing at 
the disposal of the Hungarian ministry a few regiments of soldieis, 
whose officers were disaffected to the Hungarian cause 

It now became evident that the Hungarians, in ordei to retain, 
their national existence, must rely entirely upon then own re- 
sources, and make an immediate and vigorous effort, moie es- 
pecially as Jellaclneh, the newly-appointed ban ^ of Croatia, was 
making preparations to march upon Pest. Feidinand, who still 
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professed his determination to defend the integrity of the Hun- 
garian monarchy, convoked the diet for the 5th of July, when it 
was opened by the palatine Stephen, as viceroy At the sugges- 
tion of Kossuth a levy of 200,000 men and ample supplies foi the 
pm poses of national defence weie unanimously voted , but to these 
measures Ferdinand withheld his assent On the 6th of September 
a deputation of a hundred members arrived at Yienna m Older to 
uige upon the emperor the necessity of taking immediate and 
decisive steps to oppose the Croatian invasion On the 9th of 
September they weie admitted to an audience, but, iecemng only 
Revolu- an evasive answer, they straightway returned to Pest The abor- 
tion five lesult of the deputation, and an official report that Jellaehich 
had crossed the Diave, weie announced to the diet on the 11th 
September, and bi ought matters to a cusis A few days latei the 
palatine archduke Stephen, who at the demand of the diet had set 
out for the camp, but failed m his efforts at mediation, fled to 
Austria The emperor thereupon nominated Count Lamberg loyal 
commissionei and commander-in-chief of all the militaiy forces m 
Hungary (September 25), but the diet pronounced his appointment 
illegal and invalid, and he was muidered on the Budapest budge 
of boats by the infuriated populace (September 28) The 
Batthyanyi mmistiy now resigned, and a committee of national 
defence was formed under the piesidency of Kossuth On the 29th 
September, Jellaehich, who had advanced to within 25 miles of 
Buda, was defeated at Yelencze, whence he fled towaids Vienna 
during a three days 5 armistice that was granted to him by General 
Moga Ferdinand now declared openly against the Hungarians, 
annulled the decrees of tile diet, and nominated Jellaehich 
generalissimo of the forces to he emjiloyed for the reduction of 
Hungary While the Austuan Government, still further exas- 
perated at the march of a Hungarian force to Schwechat (30th 
October), was piepaimg for a geneial invasion, the Hungaiian 
diet hastily equipped a large army to lesist it Iil the meantime a 
new Austrian ministry was formed at Yienna, and on the 2d 
Decembei Feidmand was induced to resign the imperial throne 
He was succeeded by his nephew archduke Fiancis Joseph, son of 
Fiancis Charles, the hen-apparent, who refused to accept the 
crown The Hungarian diet, however, protested against this 
dynastic change as unconstitutional 

Ravolu- On the 15th of December the mam body of the Austrian army 
tionary under Prince Windisehgratz began to eioss the western frontier of 
war Hungary near Brack on the Leitha, while the Hungarian army of 
(1843- the Upper Danube, commanded by Gorgei, who had succeeded 
49) Moga, retreated in the direction of Moson fWieselburg) On the 
18th December the second Austrian aimy corps occupied Pozsony 
(Piessburg), which the Hungarian troops had evacuated, and upon 
the same day Jellaehich, who commanded the first aimy corps, occu- 
pied Moson, compelling Gorgei to withdraw towards Gyor (Raab) 
Upon the occupation of this town by the Austrians, on the 27th 
December, Gorgei removed to Babolna, where he hoped to effect a 
junction with Perczel, who had been ordeied to reinforce him But 
Perczel being overtaken and defeated at Mdor on the 29th December 
by the troops of the ban, was obliged to beat a hasty retreat 
towaids Szekesfeheivar (Stuhlweissenburg) These reveises having 
rendered Budapest insecure, the diet and the committee of national 
defence on the 1st January 1849 transfen ed their seat to Debieczen, 
and on the mght of the 4th and 5th the Hungarian troops marched 
out of the capital, which on the following day was taken possession of 
by Wmdischgratz Perczel, who had gathered together the remains 
of his corps at Budapest, followed the Government by way of Szolnok, 
while Gorgei made a flank movement to the north, and led his 
corps by a circuitous route through the Carpathians to jom the army 
on the Theiss 'Windiscligratz, mindful of Schwechat, and, regaid- 
rng the Hungarians as rebels, had refused to listen to a deputation 
headed , by Count Batthyanyi making pioposals of peace, and 
Batthyanyi himself was arrested "While the Austrian generals 
were making this lapid progress m Hungary Proper, the Polish 
geneial Bern had succeeded in organizing a large force m Transyl- 
vania, by means of which he reduced the lefractoiy Wallachs to 
subjection, and drove the Austrians out of the principality, which 
had been forced to submit to General Puchner 
In the diet now held at Debreczen Kossuth declared that the 
nation was on the verge of destruction, and could only be saved by 
extraordinary measures But the inactivity of Windiscligratz, who, 
instead of hastening onwards to the Theiss, remained for several 
weeks at Pest, gave the committee of national defence time to con- 
centrate its forces, procure war material, and make other provisions 
for a determined resistance On the 12th of February Gorgei 
arrived at Kassa (Kascliati), and the two Hungarian armies could 
now act m conceit Meanwhile the national cause made little pro- 
gress zn the south, a great portion of which was in the hands of the 
enemy On the 14th February the fortress of Esz&k in Slavonia 
was lost to the Hungarians ; that of Lipotvar (Leopoldstadt) in the 
north had alieady Mien on the 2d of the same month 
At length the mam body of the Austrians under Windischgratz 
advanced, and attacked the Hungarians under the Polish general 
Dembinski on the 26th and 27th Febiuary at Kapolna, The 


battle, though obstinately contested, proved indecisive, and the 
Hungarians were obliged to retire beyond the Theiss m order to 
recruit then foices A few clays later, howevei, an Hungarian 
corps, withdrawn from the lover Danube, and commanded by 
Damjanics, routed the Austuans under Grammont at Szolnok 
(5th Match) Meanwhile the Russians, coming to the aid of the 
Austrians, had penetrated into Transylvania ancl occupied Nagjsze- 
ben (Hermann stadt) and Brasso (Kronstadt), but the Hungarians 
under Bern regained these fortresses on the 11th and 20th Mai oh, and 
diove the Russians into Wallachia 

By the middle of March an aimy of 120,000 men, piovided with 
excellent geneials and ample aitillery, was concentrated on the 
Theiss Towards tlie end of the month the Hungarians ciossed the 
rivei at various points, and advanced on the load to Pest, under 
the command of Goigei, Damjanics, Aulich, Klapka, and otheis, — 
Guyon having been nominated to the commander ship of Komaiom 
(Komom), the relief of which was the ultimate object of the cam- 
paign The leadership of the Hungaiian forces had meanwhile 
passed from Dembinski to Yettei, on account of whose ill-health it 
was provisionally transferred on the 31st Maich to Goigei From 
this time the Austnans had to endure a lapid succession of defeats, 
—at Hatvan (Apnl 2), Tapio-Bicske (Apnl 4), Isaszeg (April 6), 
Godollo (April 7), and Yacz or Waitzen (Apnl 10) In consequence 
of these leveises Wradischgiatz was recalled, and the duet com- 
mand of the Austuan tioops was given to Baron Welden (Apnl 
12) In order to pi event tie relief of Komaiom, Welden opposed 
the advance of Goigei with a foice unctei Wohlgemuth, which was, 
howevei, defeated by Damjanics on the 19th Apnl at Nagy-Sailo, 
so that on the 22d the relief of the foi tress of Komaiom was 
effected upon the left bank of the Danube, Guyon having pieviously 
succeeded in passing through the hostile lines The subsequent 
lout of the besieging forces at Uj-Szony on the 26th Apnl completed 
the discomfiture of the Austrians, and foiceil them to fly to the 
frontier The ban Jellaehich meanwhile letieated to Croatia, and 
nearly the whole country was once moie m the hands of the Hun- 
garians 

In the midst of these victones Kossuth proposed m the diet at 
Debreczen the dethronement of the Hapsbmg dynasty, and upon 
the 14th April an act to that effect was almost unanimously passed, 
although axtei wards unfavourably received by Goigei and a huge 
portion of the aimy The chief provocation to the passing of this 
extreme and, as it eventually pioved, unfortunate measuie was the 
promulgation of the new constitution on the 4th Maich by the 
emperor Fiancis Joseph, which made a tabula msa of all the tune- 
honomed laws, rights, and privileges of Hungary The substance 
of the declaration of independence was as follows ‘ c That the house 
of Hapsburg, having violated the integrity of the kingdom, tieaeliei- 
ously levied war against the nation, and called m the aid of a 
foreign power to accomplish its aims, has trampled under foot all 
the treaties that united it to Hungary, and is theiefoie declaied 
foi ever excluded from the Hungaiian throne 51 The foim of 
government was to be settled aftei wauls by the diet, but m the 
meantime Kossuth was nominated govemoi, the committee of 
national defence was dissolved, and a new responsible ministry 
formed under the piesidency of Szemeie 

It is generally admitted that, had the Hungarians followed up 
their victories by an immediate maich upon Vienna, tliej would 
have been able to foice the Austrian Government to terms, and thus 
have warded off the Russian invasion, the preparations foi winch 
were now being conducted upon an enormous scale Instead, how- 
evei, of acting on the offensive across the Austuan frontier, the 
Hungarian commander-in-chief, Goigei, after a few days delay at 
Komarom, made a retrograde movement towaids the Hungaiian 
capital On the 4th May he ai rived before Buda, which w r as still 
m the possession of the Austrians, but it was m vara that he sum- 
moned the commander Hentzi to surrender On the 15th began 
tbe regular bombardment of the foi ti ess, and on the 21st it wras 
taken by assault On the 5tli of June Kossuth made Ins entiy into 
Pest, ancl the diet having adjourned its sittings at Debieczen, the 
Government returned to the capital Every preparation was now 
set on foot for a desperate defence against the combined annies of 
Russia and Austria, which by tbe middle of the month had com- 
pleted then arrangements, ancl had begun to invade the conntiy 
at various points Prince Paskewitch advanced from Galicia at the 
head of the mam body of the Russian aimy, consisting of ovei 
100,000 men, while Haynau crossed the western fiontiei with an 
Austrian foice of 60,000, suppoited by a Russian division of 12,000 
undei Panratra On theDrave and the Sty nan fiontiei Nugent 
commanded 12,000, and near Eszekwas Jellaehich with 25,000 men 
In Transylvania the combined Au&tnan and Russian forces under 
Puchner and Luders amounted to 60,000 , so that, including the 
garrisons of the fortresses in then hands, the allied forces weie m 
all not less than 275,000 men with 600 guns. The whole available 
forces of Hungary did not amount to moie than half this number, 
the army of the Upper Danube under Gorgei being 50,000, that of 
Perczel and Yecsey m the south 30,000, the aimy of the north 
under Dembinski 12,000 ; while there were about 32,000 men under 
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Bern m Transylvania, and a few thousands under Kazmczy in the 
county of Maiamaios On the 19th of June the Russian corps under 
Ludeife huibfc through the Red Towei Pass into Transylvania, and, 
having defeated the Hungarians, took the fortiess of Nagy-Szeben, 
whilst m the following month Brasso m like mannei sunendeiedto 
tlie Austnans Jellathieh was, lio\ve\ er, defeated on the 14th July 
at Hegyes, and foiced to letue fiom the fide ska In the meantime 
Haynan’s opeiations oil the Danube met with geneial success, while 
the Russian mam army advanced over Epenes and Kassa into tlie 
mtenoi ot the country These di&asteis to the Hunganan cause 
vveie aggravated by the want of unanimity between the Hungaiian 
commandei-m-elnefand the Government, which, being again obliged 
to leave Pest, tiansfened its seat to Szeged (July 11) Aftei vanous 
sangumaiy engagements with the invading foices m the vicinity 
of Komaiom, Goigei on the night of the 12th July left the foi tress 
undei the chaige of Klapka On the 15th and 17th Goigei 
encounteied the Russians at Yacz, and proceeded thence over Yad- 
keit, Losoncz, and Rimaszombat, wlieie on the 21&t the Russian 
ofFexs of truce weie refused Gorgei, closely followed, finally crossed 
the Theiss on the 28th July near Tokay, whence he pioceeded m 
the direction of ISTagyvdiad (Giosswaidem) by routes to the east of 
Debieczen Theie on the 2d August Ins fiist aimy corps undei 
Nagy Sdndoi was defeated by the tioops of Paskewitch The 
Government had meanwhile removed to Aiad, which fortress, having 
previously sunendeied to the Hunganans, was made the last point 
of geneial concentiation In Tiansylvania the aimy of Bern had 
been oveipoweied on the 31st July at Segesvdi (Sehassburg) , and 
m Hungaiy Piopei Dembmski letieated first to Szeged and 
Szoieg, whence he was lepul&ed on the 5th August by Haynau, and 
af terwauls to Temesvar Thei e on the 9th he suffered an ovei whelm- 
ing defeat Upon the news of this catastrophe reaching Aiad on 
tiie night of the 10th to 11th, Gorgei, who had already amved 
theie on the 9th by forced marches from Nagyvarad, induced 
Kossuth and the few ministers who weie with him to lay down 
their authority, and upon the 11th leceivedfrom them the supreme 
civil and military command On the evening ot the same day, aftei 
the depaituie of Kossuth for Lugos, the new dictatoi, believing 
fiuthei resistance hopeless, communicated with the Russian geneial 
Rudigei, offenng to suirendei at disci etion The sally of Klapka 
fioin Komaiom, and his signal victory over the besieging Austrian 
aimy (August 3), weie unknown at Arad On August 13 Goigei 
surrendered his aimy, consisting of some 24,000 men with 140 guns, 
to Rudigei at S 20 II 0 S near Yilagos on the 16th Kazmczy followed 
with his tioops, and on the 17th Damjames gave up the foitiess of 
Arad, and on the 5th September a suiulai fate befell Peterwaidem 

A few thousand men followed Bern and Guyon to Tmkey, whither 
Kossuth and the late ministers Szeinere, Casmni Batthyanvi, and 
Mcszaios, and the mihtaiy leaders Dembmski, Yetter, Peiczel, 
Kmetty, and TVysocki also escaped On the 2d to 5th Octobei 
Komaiom capitulated on honourable terms, Geneial IOapka having 
refused to sui render until an amnesty and free passpoits had been 
gianted by the Austrians On the 6th Octobei Aulieh, Damjames, 
Des&ewffy, Kiss, Knezich, Lahner, Lazar, Leinmgen, Nagy- 
Sdndor, Poltenbeig, Schweidel, Torok, and Yeesey met then end 
at Arad On the same day Count Louis Batthyanyi, and subse- 
quently Punce Woromeczki, Baion Jeszenak, Csanyi, Perenyi, 
and others suffered at Pest By a deciee of Haynau, to whom the 
Russians had dehveied up the pnsoneis of wax, all officeis below 
the lank of a general, if not consigned to prison, were pressed as 
privates into the Austrian service The Hungarian commander-m- 
clnef Goigei, howevei, was pardoned, and interned at Klagenfmt in 
Carmtlua 

Hungaiy now lay entirely prostrate, and was treated as a con- 
quered country The Russians retreated to the north and east, 
leaving the Austrians with, their commander Haynau, ■who availed 
himself of the summary powers conferred on him by the state of 
siege to inflict the greatest cruelties on the vanquished people 
Many of the Hungaiian nobility were condemned to long terms of 
impiisomnent , the estates of the nchei patriots weie confiscated , 
and numeious Austuan and Bohemian officials w T ere thiust upon 
the exhausted countiy A ngoious censorship of the press was at 
the same time enfoieed At length, in July 1850, Haynau was 
removed from the chief authoiity A milder regime was in- 
augurated by the aichduke Albiecht, who ai rived at Pest on the 14th 
October 1851 as the new civil and mihtaiy governor But it was 
only after the visit of the empeior to Hungaiy (5 th June to 14th 
August 1852) that the military courts were closed The whole 
country, now reduced to a piovmce of the Austrian empire, was 
placed under the dnect control of tlie cential Government at 
Yienna On the 1st May 1853 the new organization was earned 
into effect, and the Austrian civil code made applicable to Hungaiy 
On the 8th September the Hnnganan insignia of royalty, which 
had disappeared from Arad , at the time of Kossuth’s flight, were 
discovered mthe neighbourhood of Oisova , they weie conveyed on 
the 19th to Yienna, but weie afterwards transferred to Buda On 
the 17tli April 1854 the state of siege was abolished, and on the 
12th July 1856 an amnesty was proclaimed On the 4th May of 


the following jeai the empeioi visited Hungaiy, and on the 9th of 
the same month gianted the lestoiation of then confiscated estates to 
late political offenders In August he commenced a second pi ogi ess 
through his Hungarian dominions, and availed himself of the oppor- 
tunity to expie&s his sentiments of consideration fui the people 
Indeed, tiom this time (1857) both the empeioi and the Govern- 
ment of Yienna seemed desuous of making the Hunganans f 01 get the 
troubles of 184S and 1849 by concessions to tlie national will, whilst 
the encouragement given to improvements m the means o i com- 
munication, and to the new projects for tlie regulation of the Thci&s, 
as also the schemes for the colonization of sparsely populated dis- 
tncts, are well worthy of notice During the year the railways 
fiom Szeged to Teme&vdi and from Szolnok to Debieczen weie 
opened By an impeiial decree issued at the end of 1858 agu- 
eultural colonists, it of one nationality and creed, were allowed to 
settle m various parts of Hungaiy, with special exemptions fiom 
taxation By a minister lal ordei of the 8th August 1859 the 
language used m the higher schools was for the futuie to be re- 
gulated accoidmg to cn cumstauees of nationality, the predomi- 
nance of Geiman being theieby abolished On the 21st of the same 
month the absolutist minister Bach was dismissed, m consequence 
of the ill-success of the Italian war, wdnch was attributed to Ins lll- 
advised policy against the vanous nationalities of the lealm The 
so-called £< Pi otestant patent ” of September 1st, which ostensibly 
gianted the communes the free administration of then own educa- 
tional and religious matters, was, howevei, the cause of much 
dissatisfaction, and more than 2,800,000 Protestants petitioned for 
its withdrawal In April 1860 the ai chduke Albrecht v T as at Ins ov n 
desire lemoved fiom the civil and military govemoi ship of Hungaiy, 
and the master of the oidnance, Benedek, a native Magyai, was 
app omted m his stead The Hungarian members 111 tli e Reichsrath, 

specially summoned for the purpose of finding a definite form of 
settlement foi the whole empne, now put foiw r ard claims foi the 
autonomy of then countiy, and by an imperial diploma of the 20th 
Octobei then washes w ere partly met Benedek -was lemoved from 
the general governorship of the kingdom, whilst the Hungaiian 
couit chancellery ivas lestoied, and Baron Yay nominated ehan- 
celloi At the same time the curia ? egia (supieme couit of judi- 
cature) and the county assemblies were lemstituted, and the 
Magyar recognized as the official language Furthermoie, the 
empeior on the 27th December granted the leannexation of the 
Temesvai Bandt to Hungary Piopei In the following Pebruaiy it 
was decieed that then forrnei constitutions should be lestoied to 
Hungaiy, Ti an&ylvama, and Cioatia and Slavonia, and on the 6th 
of Apul the diet met at Buda, aftenvaids lemovmg to Pest But 
as the addiess sent to Yienna in June demanded the fullest 
autonomy for Hungaiy, and the Hungarians refused to yield then 
claims, m spite of the emperor’s declaied inability to accede, the 
diet was dissolved by impel lal deciee on the 22d August Mean- 
while a new Hungaiian couit chancellor had been appointed m the 
peison of Count Forgach Stringent measuies w ere taken by the 
Government of Yienna to counteiact the organized passive resist- 
ance of the counties, and m many places the payment of the taxes 
w r as enfoieed by military aid On the 27th October the holding of 
all public county meetings w T as foibidden, and adimmstiatois 01 
coadjutors were in many counties thrust upon the lord-lieutenants, 
who were forced to submit to the authority of the newly-appointed 
Government superintendent Count Pdlffy de Erdod On the 18th 
November 1862 a general amnesty was gianted to those who w T ere 
implicated hy then hostility to the late Government measures 
In the summei of 1863 Hungaiy suffeied from a seveie famine, 
but the Reichsrath voted 20 million florins to alleviate the dis- 
tress On the 22d April 1864 Count Forgach w T as replaced by 
Count Armmius Zichy, who, on account of his unpopularity, was 
on the 26th June 1865 lemoved foi Count George Majlatb, a 
Conservative In a visit to Budapest on the 6th to 9th June 
1865, the emperor declared his willingness to do justice to the con- 
stitutional demands of the Hungarians, as fax as was consistent 
w ltk the integrity of the empire On the 18th July Count Pdlffy 
de Erdod was replaced by Baion Sennyey, one of the leadeis of the 
old Conservative party On the 14th December the diet was 
opened by the emperor m person, who assented to the pimciple of 
self-government for Hungaiy, and agreed to recognize the Piagmatic 
Sanction as the basis of a settlement of the questions involved 
The diet, however, demanded also an acknowledgment of the con- 
tinuity of the constitutional lights of 1848 Aftei the outbreak of 
the war between Austria and Prussia the diet was proiogued (26th 
June 1866) Upon its reopening on the 19th November an imperial 
rescript was read m which the empeioi acquiesced m the Hungarian 
demands for constitutional self-government, and promised to ap- 
point a lesponsible ministry The result of the u compi onnse” 
effected by Baron Beust between the Austuan Government and the 
committee, headed by Deak, empoweied by the Hungarian diet, 
was the duahstic system of the Austnan-Hungarian. monaichy, as 
finally sanctioned on the 18th Pebruaiy 1867 Tins anangement 
seemed to Hungary the restoration of the constitutional, legal, and 
administrative autonomy of 1848, while the supreme command 
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and direction of the army ueie assigned to the empeior-king A 
responsible ministry, including Baions ‘W’enckheim and Eotvos, 
Count Miko, Melchioi Lonyay, and otlieis, w as formed on the 20th 
Fcbiuaiy 1867, nndei the piesidency of Count Andidssy On the 
8th of the following June the empeior and empress were ci owned 
king and (preen of Hungary at Budapest, and a complete paidon 
was proclaimed to all political offenders both at home and abioad 
The reconciliation of the Magyai s with theHapsbuig dynasty being 
thus complete, both paities sought to throw a veil ovei the past by 
mutual concessions Transylvania was incorporated with Hungary 
Piopei, and a joint commercial conti act was enteied upon between 
Hungary and Austna In like manner foreign affans and joint 
finance were assigned to “common ministries ” On the 8th of 
August 1868 the Hungarian house of representatives accepted the 
dual Government military scheme, by which the standing army 
remained under the dn action of the impeiial ministry of wai The 
Eonvecl (home defence) army obtained its own special oigamzation 
and com mandei 'in-chief The long-existing misundei standing be- 
tween Hungary and Croatia was at length settled by the agreement 
concluded in September, which placed the relations of Croatia to the 
Hungarian crown on a more equable footing than hitherto Aftei 
the passing of various other measures of lefoim, including the 
emancipation of the Jews, a compulsory education act, and a 
special act (November 29) for the consolidation of all nationalities 
undei the crown of St Stephen, the session of the Hungarian diet 
was closed on the 10th December 1868 In the elections foi the 
next session (1869-72) the Deak paity, which had taken the lead 
in the previous diet, were retained by a laige majority, and 
m the new diet, opened Apnl 23, 1869, the policy of concilia- 
tion still pi availed The mimstiy from time to time undei went 
certain modifications, owing to the death of Baion Eotvos, the 
minister of education (February 1871), the appointment of Count 
Ldnyay (May 1870) to the imperial ministry of finance, and his 
subsequent nomination to the presidency of the Hungauan council 
m the place of Count Andiassy, who in November 1871 succeeded 
Beuat as loieign minister of Austria-Hungary Meanwhile the 
finances of Hungary were becoming rapidly embairassed owing to 
the repeated contraction, since 1867 of enoimous loans for state 
railways and costly public works The elections of 1872 were, 
however , again favourable to the Deak faction At the end of 
November Lonyay retired from the piesidency of the mimstiy, and 
on the 1st Decembei was succeeded by Szlavy, who in March 1873 
obtained the consent of the diet to some additional taxes In 
August the Military Fiontier districts were placed under civil 
jurisdiction, the eastern portion or w the Servian- Banat frontier being 
incorporated with Hungary Proper The new cabinet was not 
more fortunate than that which had preceded it m a solution of 
the financial question, and m March 1871 made room for a coalition 
ministry undei Bittd, with Ghyczy as finance minister Upon its 
resignation m February 3875, m consequence of the lefusal of the 
house to giant fuithei taxation, a strong liberal combination was 
foimed by Ti&za fiom members of the left and of the foimer Deak 
party The new ministry, undei the presidency of Wenckheim 
(3d March), was supported by an overwhelming majority in the 
elections for the new session (1875-78) On the 16th Octobei 
Tisza, minister of the mteiior, was nominated piesident, and the 
financial difficulty was met by an advance m the income tax, and 
a fresh loan The death of Deak on the 29th January 1876 cast a 
gloom over the whole country. For some time previously he had 
withdrawn from the field of politics, where less moderate hut more 
distinctly Magyarizing tendencies now prevailed By its resolutions 
of the 24th and 27th March 1876 the diet deprived of their former 
privileges the so-called “ Saxon " sees and distncts in Transylvania 
From these new counties were formed ou the system adopted for 
the rest of Hungary, and were placed under the general administra- 
tion The number of loyal free towns m Hungary was, moreover, 
much reduced, especially m the Transylvanian circle The insur- 
rectionary state of the Slavic provinces of Tmkey excited the 
apprehensions of the Magyars with regard to the Slav races of 
southern Hungary, and aroused a strong feeling of sympathy for 
the Poite This was still further mm eased by the attitude of 
Russia, and the cordiality towards the Magyars evinced by the 
sultan Abdul Hamid II , who in 1877 presented the university of 
Budapest with a portion of the remains of the library of Matthias 
OoivmiiSr During the course of the war between Turkey and 
Russia the Magyars were with difficulty restrained from open mani- 
festations m favour of the former and against the latter power 
Nevertheless, after the conclusion of peace, Hungary had, in con- 
formity with the requirements of Art XXV, of the Berlin Treaty 
(July 1878), to furnish her quota of troops for the occupation of 
Bosnia and the Herzegovina, a task effected only with a considerable 
loss of men, and an additional burden on the state finances. The 
diet having been closed by the king on the 30th June, the new 
elections were held at the time the struggle for the occupation of 
Bosnia was progressing. The popular excitement m Hungary 
Proper was very great, both on account of the losses suffered by the 
Hungarian troops and the destruction by a violent thunderstorm 


of the town of Miskolcz On the 3d October Szell, minister of 
finance, resigned office , othei mimsteis also tendered then resig- 
nations, but weie induced to letain their posts for a time In the 
elections the majority of votes had fallen to the Libel al or Govern- 
ment paifcy On the 20th Octobei the Hungarian parliament was 
opened, and at the beginning of December the lecon&tiuction of the 
mimstiy was completed, the only new membeis being, foi finance 
Count Szapary, and foi commeice Baion Kenieny On the 14th 
a sum of 20,000,000 florins was gianted for the occupation expenses 
of the following year 

Eaily mthe spnng of 1879 the attention of all parties was foi a 
time distracted from political matteis by the disastrous inundation 
of Szeged At the beginning of May the fuendly lelations of the 
non-Magyai nationalities of Hungary, and moie paiticulaily of the 
Roumanians of Transylvania, towaids the Magyars seemed to be 
endangered by the passing ot the amended education bill ouleiing 
the state language to be taught m all the non-Magyai pumaiy 
schools The new law, as affecting many nationalities, is likely to 
have an important healing on the futme of Hnngaiy The uigent 
necessity for moie extended nvei embankments and a better system 
of dykes and dredging in the watei-eomsed levels of the midland 
Trans-Tisian counties became more than ever appaient m De- 
eembei, when inundations of the tuple Koios and the Maros 
submerged many villages, farms, and pasturages, devastated large 
poitions of Nagyvaiad (Giosswardem), Aiad, and othei lov -lying 
communes, and rendered thousands ot peisons homeless In Mai U l 
1880 a loan of 40,000,000 flomis was raised foi the pui poses of 
regulating the Theiss and the Mai os, and of rebuilding and secuiiug 
the town of Szeged 
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J (email (London, 1880) 

III Language, 

The Magyar oi native Hungarian language is of Asiatic ongin, 
belonging to the northern or Ural-Altaic (Finmc-Tatanc) di- 
vision ot the Turanian Family, and forming along with the Ugio- 
Ostxakian and Vognl dialects the Ugnc blanch of that family The 
affinity existing between the Magyai and the Finnic languages, fii&t 
noticed by John Amos Com emus (Komensky) m the middle of the 
17th cent ui y, 1 and latei by Olav Rudbeck 2 , Leibnitz 3 , Stralilenbeig, 4 
Eceaid, Sajnovics 5 , and others, has beenpioved “grammatically ” 
by Samuel Gyaimathi, m his woik entitled Affimtas linguae Hun - 
gaiicce cum lingms Fmmcce ongmis gvammattce demonstrata 
(Gottingen, 1799) The Uialian tiavels of Anthony Reguly (1848- 
45), and tho philological labouis of Paul Hunfalvy and Joseph 
Budenz, may be said to have established it as an almost incontro- 
vertible fact The chief points of resemblance to Turco -Tatar ic 
and Mongolia dialects have been specially treated by Anmnius 
Y&mbery (1870) and Gabriel Balmt (1877), the well-known iccent 
traveller m Cential Asia Korosi-Gsoma foi many ycais zealously 
but unsuccessfully sought aftei traces of the origin of the nation 
and the language in Tibet His grammai and dictionary of Tibe- 
tan, published by the Asiatic Society in 1834, have, however, 
earned for him a lasting name The theory of Paul Beieg&zaszi 
that the Magyar is related to many of the so-called “Oriental” 
languages 6 has now few supporters 

Although for neaily a thousand years established m Europe and 
subjected to Aiyan influences, the Magyai language has yet retained 
its essential Turanian features, and the etymology and syntax still 
preserve these as their chief characteristics The grammatical forms 
are expressed, as m Turkish, by means of affixes modulated according 
to the high or low vowel power of the root or chief syllables of the 
word with which they are connected, — the foimei being represented 


1 See Hunfalvy’s “Hie utigansche Spiachwissenschaft, 1 ’ Lztexmsche Benchte 
ms Ungarn, Budapest, 1877, pp 80-87 

% Specimen usus hnguce Gothic® in eruendts at qua illusti andis obscunssiuns 
quibmdam Baer® Scnptw m loci s, addita, malogia linguae Gothic® cum Smica, 
neenpn Finnic os cum Unganrn , Upsala, 1717 
* Hunfalvy, p 81 * Id t pp 80-86 

5 Demonstrate Idwma Ungarorum et Lapponum idem esse , Copenhagen und 
Tymau, 1770 

5 Ueber die AehnhcJikeit de> hungarischen JSprache nut den Morgenldndischtn, 
Leipsic, 1796. - 
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bye, o, 5, u, it the latter by a, d, o , 6, u, il , tlio sounds e, * aie 
regarded as nential Since the number of consonants exceeds that 
of the Latin alphabet which represents them, the followmg combina- 
tions, foimmg single articulations, and inseparable as consonants, 
are used to make up the deficiency — cs, cz, rjy , hj } ny , sz, ty, zs, and 
m a few woids cks Among the striking peculiarities ot the lan- 
guage are the definite and indefinite forms of the active verb, e g 
Mom, “I see” (definite, viz, “him,” “her,” “the man &c ), 
Mol, “ I see ” (indefinite) , the insertion of the causative, frequen- 
tative, diminutive, and potential syllables aftei the root of the verb, 
cg,vci t “ he beats ” , vet et, “ he causes to beat ” , meget, “he heats 
repeatedly”, vet inf, “he beats a little”, mhet, “he can beat”, 
the mode of expiessmg possession by the tenses of the megular verb 
lenni, “to be” (viz, vein, “is”, vannal , “are”, iolt, “was”, 
lesz, “ will be,” &c ), with the object and its possessive affixes, e g , 
nekem. vanned lonyvcim , literally, “to me are books— my ” = “ I 
have books ’ ’ , neki volt Jconyve , ‘ ‘ to him was hook — Ins ” = “ he had 
a book ” Other characteristic features aie the use of the singti- 
Ur substantive after numerals, and adjectives of quantity, e g , led 
ember, lrteially, “two man”, sol s^o, “many wonl,” &c , the 
positron of the Christian name and title aftei the family name, e g , 
Olmosy Katoly tana i ur, “ Mi Piofessoi Charles Olmosy” , and the 
possessive foims of the nouns, which are vailed according to the 
number and person of the possessor and the numbei of the object 
m the followmg way tollam, “my pen”, tollaim , “my pens”, 
tollad, “thy pen”, tollaid, “thy pens”, tollrnl, “our pen”, 
tottaml , “our pens,” Ac Cut, although pi esentmg no auxiliary 
veib “to have,” no pnmitrye possessive pionouns, no gender nor 
even separate pronominal forms and terminations for the distinction 
of the sexes, and (suffixed syllables or postpositions being used 
instead) hardly any true declension for objective terms, the Magyar 
far surpasses every Teutonic, Slavonic, Italic, and other Indo- 
European or Aryan language in the wealth of its veibal foimations, 
as also m the powei of harmonizing and assimilating the deter- 
minatives to the roots Logical m its derivatives and in its gram- 
matical structure, the Magyar language is, moieovei, copious in 
idiomatic expressions, uch m its stoic of words, and almost musical 
m its harmonious intonation It is, therefoie, admirably adapted 
foi both literary and lhetoncal puiposes 

The first Hungarian grammar known is the Giammatica Hun* 
qaw-Latinci of John Erdosi alias Sylvester Pannomus, printed at 
Saivai-Ujsziget m 1539 Among the grammatical works of recent 
date aie the posthumous treatises of Nicholas Revai (Pest, 1809) , 
the Magyar nyehmester of Samuel Gyaimathi, published at Klau- 
senbuig m 1794 , and the vauous grammars foi the use of Germans, 
by J Parkas (9th ed , Vienna, 1 816), Mailath (2d ed , Pest, 1832), 
Kis (Vienna, 1834), Maiton (8th ed , Vienna, 1836), Mamies 
Ballagi or (m German) Bloch (5th. ed , Pest, 1869), Topler (Pest, 
1854), Riedl (Vienna, 1858), Schuster (Pest, 1866), Chailes Ballagi 
(Pest, 1868), Reniele (Pest and Vienna, 1869), Rodei (Budapest, 
1875) , Buhiei (Budapest, 1878), and Ney (20th ed , Budapest, 
1879) One of the best modern giammars for the French is that of 
C E De Ujfalvy (Pans, 1876) Two Hungarian grammais have 
also appeared m English by S WAkey (London, 1852), and J 
Csmk (London, 1853) 

The eailiest lexicon is that of Gabriel (Mizsei) Pesti alias Pes- 
tmus Pannomus, Nomenclatures sex Imguanm , Latin cc, Itahcce, 
Gallicce, Bohemim, Ungai icce, et Germamcm (Vienna, 1538), which 
was several times reprinted The Vocabula Eunganca of Bernar- 
dino Baldi (1583), the original MS, of which is m the Biblioteca 
Nazionale at Naples, contains 2899 Hungarian woids with render- 
ings m Latin oi Italian 1 In the JDictiona? mm undccim hnguar um 
of Calepmus (Basel, 1590) are found also Polish, Hungauan, and 
English woids and phrases This work continued to be reissued 
until 1682 The Lexicon Zatmo-Eunga ? icwm of Albert Molnar first 
appeared at Nuremberg m 1604, and with the addition of Greek was 
repnnted till 1708 Of modem Hunganan dictionaries the best is 
that of the Academy of Sciences, containing 11 0,784 articles m 6vols , 
by Czuczor and Pogaiasi (Pest, 1862-74) The next best native dic- 
tionary is that of Mam ice Ballagi, A Magyar nyelv teljes szdtana, 
(Pest, 1868-73) In addition to the above may be mentioned the 
work of Kresznenes, where the words are arranged according to the 
roots (Buda, 1831-32); the Mymologisclm Worker buch aus chines - 
ischen Wwzeln , of Podhorszky (Paris, 1877), the Magyar-ugor 
osszehasonhtd suttar (Magyai -Ugnau Comparative Dictionary) of 
Budenz (Budapest, 1872, &c ), and that of new woids, with German 
and Latin equivalents, by Kunoss (Pest, 1843) Other and more 
general dictionaries for Geiman scholars aie those of Maiton (Lexi- 
con tnhngue LaimoMungm ico-Gm manicim, Vienna, 1818-23), 
A F Richter (Vienna, 1836), E Farkas (Pest, 1848-51), Fogarasi 
(4th eel , Pest, I860), Loos (Pest, 1869), and M Ballagi (Budapest, 
3d ed 1872-74) There are, moreovei, Hunganan- French diction- 
aries by Kiss and Karady (Pest and Leipsxc, 1844-48) and Babos 
and Mole (Pest, 1865), and English-Hunganan dictionaries by Dal- 
los (Pest, I860) and Bizonfy (Budapest, 1878) 

1 See Count Gdza Emm's u Lotteie Ungheresi ” La Rivista But opea, anno vi f 
vol ii. fasc 3, pp, 561-62, Floience, 1875 


IV Literature 

The comparatively lestneted and unohtnisive chaiactei of the 
Magyar or native Hung man liteiatuie is partly owing to the fact 
that tkeieare so many otliei languages cunent m Hungary, hut it 
1 ^ chiefly to he attributed to the almost exclusive i ecognition , tin ough 
many centuries, of Latin as the vehicle of cultuied thought The 
Romish ecclesiastics who settled m Hungary dm mg the 11th cen- 
tal y, and who found thui way into the chief offices of the state, 
weie mainly instrumental m establishing Latin as the piedommaut 
language ot the cuuit, the higher schools, and public worship, and 
of eventually introducing it into the administration Having thus 
become the tongue of the educated and privileged clashes, Latin 
continued to monopolize the chief fields of liteiatuie until the re- 
vival of the native language at the clo^e of the 18th centmy 

Amongst the eailiest Latin voiks that claim attention aie the Early 
“Chronicle” (Gcsta EungaiOiiim ), by the “ anonjinous notaiy” of Latm 
King Bela, probably Bela II (see Podhradczky, 2 Bela hr ahj naielen chio- 
legyzojc, Buda, 1861, p 48), which dcsciibes the early ages of Hun- nicies 
ganan histoiy, and may be assigned to the middle of the 12th cen- 
tury, the Carmen Miser aide oi Rogemis , the Liha Cunncor uni 
of Simon Kezai, belonging to the end of the 13 th centuiy, the so- 
called “Chiomcon Budense,” Cronna Euagci/oium, punted at 
Buda m 1473 (Eichhom, Geschichtc da Littuatiu , n 319), and the 
Clu onico/i Bet um Euiigar icai um of John Tlmibczi 3 An extiaoidi- 
naiy stimulus was given to liteiaiy enteipuse by king Matthias Coi- 
vinus, who attracted both foreign and native seholais to his couit 
Foremost amongst the Italians was Antonio Bonfini, whose voik, 

Lei um Eungai icar um Decades IV , comprising Hungarian history 
from the eailiest times to the death of King Matthias, was published 
with a continuation by Sambucns (Basel, 1568) 4 Maizio Galeotti, 
the king’s chief libratian, wiote an hist oncal account of his reign 
The most distinguished of the native seholais was John Cesmge 
alias Janus Pannonms, who composed Latin epigrams, panegyucs, 
and epic poems The best edition of Ins woiks was published by 
Count S Telcla at TTtiecht m 1784 

As theie aie no traces of liteiaiy pi oductions in the native or Magyar 
Magyai dialect before the 12th centmy, the early condition of the htera- 
language is concealed from the philologist It is, howev ei, knovvn tme 
that the Hungarians had their own martial song«, and that their Earliest 
piinces kept lyie and lute playeis who sang festal odes m pnaise of idles 
the national heroes In tlie 11th centuiy Christian teacher intro- 
duced the use of the Roman letteis,but the employment of the Latm Arpadian 
language was not foimally decieed until 1114 (see Bow ring, Poetry penod 
of ike Magyars, Introd xix ) It appeals, moieovei, that up to that (1000- 
d ate public business was tiansacted m Hunganan, foi the deciees 1301) 
of King Coloman the Learned (1095-1114) w r eie translated from that 
language mto Latm Among the liteiaiy lehcs of the 12th centmy 
aie the “ Latiatuc ” oi Ealotti Bcsxd funeial discouise and prayei 
m Hungarian, to which Dobientei in his Regi Magyai Nychcmltlcl 
assigns as a probable date the yeai 1171 (otheis, however, 1182 oi 
1183) Fiom the Mar git-Legcnda, or “Legend of St Maigaiet,” 
composed in the early pait of the 14th centmy, 5 it is evident 
that from time to time the native language continued to be em- 
ployed as a means of religious edification Undei the kings of Anjon- 
the house of Anjou, the Magjai became the language of the court Si^is- 
That it was used also in official documents and ordinances is shown moml 
by copies of foimulanes of oaths, the import oi which proves period 
beyond a doubt that the ongmals belonged to the reigns of Louis (1301- 
I and Sigismond , by a statute of the town of Sajo-St-Petei (1403) 1437) 
relating to the wine trade ; by the testament ot KazzanKaiacson 
(1413) , and by othei lebesof this period published by Dobientei m 
vol n of the M M Nydvemhlcl To the early part of the 15th 
century may be assigned also the legends of “St Fiancis” and of 
“St Uisula,” and possibly the ongmal of the Ariel Pa/mdnm 
megietelerol, an histoncal “ Song about the Conquest of Pannoma.” 

But not until the dawn of the Reformation did Magyai begin m 
any sense to leplace Latin foi literaiy purposes The period 
placed by Hunganan authors between 1437 and 1530 maiks the 
first deyelopment of Magyar bteratuie 

About the year 1437 two Hussite monks named Tamas and Jagello- 
Bahnt (i e , Thomas and Valentine) adapted from oldei sources a Matthias 
large poition of the Bible foi the use of the Hunganan refugees m or pie- 
Moldavia To these monks the fiist extant Magyar version of pait Refor- 
of the Scnptuies (the Vienna or Revai Codex 6 ) is dnectly assigned raation 
penod 

2 So also J&Tibor (A Magyar hod Tot t , Pest, lS64,p 104) Eoinyei, lime, (1437-. 
and others incline to the belief that it was Bela X, and that consequently the 

‘ anonymous notaiy ” belongs rathei to the ilfcli than to the 12th century ■ L,J0U 

3 An example of this work, printed on yellum m Gothic lettei (Augbbmg, 1488), 
and formerly belonging to the libiaiy of Matthias Corvmus, king of Hungai^, 
maybe seen in the Biitibh Museum Of the thiee hi st-mentioued chronicles 
Hungarian translations by Charles Szabd appeared at Budapest in 1S60, 186X ami 
18G2 

4 Both this and the later editions of Fiankfoifc (1581), Cologne (1630), and 
Pressburg (1744) aierepiesented In the Biitish Mnseum 

5 The only copy existing at the present time appears to have been transcribed 
at the beginning of the 16th century Both this and the Uatolti Beszed (Vi&y 
Codex) aia preserved m the National Museum at Budapest 

s This codex contains Ruth, the lesser prophets, and pan of the Apocrypha 
According to Toldy, it is copied fiom an eailiei one of the 14th centmy 
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"by Dokentei, hut the exact date eithet of this copy ot of the 
oi igmal translation cannot now he ascei tamed With appi oxnnate 
ceitamtymay he ascribed also to Tan ms and Balmt the on;inil of 
the still extant tiansmpt, by Geoige Nemeti, ot the Foui Gospels, 
the Jas.atj oi Munich Coder ( finished at Tati os m Mulda\ ia m 1400) 
Amongst otliei important codices die* iheJunluni, lyCodin (1510-10), 
an incomplete copy of the tiaus>hU>»u of the Bible made hy Ladislaus 
Baton, who died about 1450 , and the Dulioilu oi Ui/uJa/ihuiot 
Codex (1503), containing a xeiston of the Psaltu, Song ot Solomon, 
and the htnigiul epistles and gospels, copied l»y Baitliolomew 
Halaboufiom an eailiei tianslation (Koiu)u, A Moyyai mmMi 
Dolalomtoitend rnJata , 1861, p CO) Othei iclics belonging to 
this period aie the oath which John Hunyady took when elected 
governor ot Huugaiy (1446) , a few yeises sung by the chihUen of 
Pest at the coionation of Ins son Matthias (1458) , the SualumeneL 
Both Janos vcsiedcl men (Elegy upon John Both), w ntten hy a ceitam 
“ Giegon,” as the initial letteis of the vemes show and dining the 
reign of the above-mentioned monarch , and tho Emlddal Mufijus 
Lvuily Mlalara (Memorial Song on the Diathof King Matthias, 
1490) To these nmy he added the lhapsody 1 on the taking ot 
“Szabacs” (1476), the Katalin-Lujeiula, a mctinal “ Legend of 
St Cathenne of Alexandria,” extending to o\ei 4-UOO lines, and 
the Feddoenel (Upbraiding Song), by Fianus Apdtln 
In the next liteiaiy period (1530-1606) sen euil translations of the 
Scuptmes are lecoided Among these there am— versions of the 
Epistles of St Paul, by Benedict Komjati (Ciaeow, 153C) , of the 
Pour Gospels, hy Gabnel (Mr/su) Pesti (Vienna, 1536) , of the 
New Testament, by John Eidosr (Ujszigct, 1541 , 2d cd , Vienna, 
1574 2 ), ancl by Thomas Felegyhazr (1580) , and the tianslations of 
the Bible, hy Caspar Heltai (Klau&enbmg, 1551-05), and by Caspu 
Kaioh (Vrzsoly, neai Goncz, 15S9-90) The last, Lonsideied the 
best, was collected and le-edited hy Albeit Mol mil at Ilaiiau in 
1608 3 Heltai published also (1571) a tianslation, implored tioin 
that hy Blasius Veics (1565), of tho Tnpruhtuni of Veihoczy, and 
ClironiJut (1 575) adapted fiorn the Braid s of Boufiui Kaiadi in 
1569 biought tolighttlie earliest national diama, Balct^i Menyliut 
Among the native poets, mostly meie lkjimng chroniclers of the 
16 th century, weie GVanadi, Tmudi Nagy-Bami, Bogdti, U6s\ ay, 
Istvanfi, Goigei, Temcsvan, and Yalkai Of these the best and 
most prolific wntoi w r as Tmudi Szckcly w i ate m piose, with vei&e 
introduction, a “ Ghiomcle of thcWoild” undei the title of (h uniat 
cz vildgnac yeles dolqav ol (Ciacow T , 1559) Csaktom) a and Kakony 
imitated the ancient classical poets, and Eulo°i mtioduced the 
hexametei Andiew T Faikas and the homilist Peter Melms 
(Juhasz) attempted didactic verse , and Batm busied himself with 
sacied song and Biblical lnstoiy Bunng the latter pait of the 
16th century and the beginning of the 17th two poets of a lngliei 
older appealed m Valentine Bakssa, the eaihest Magyar lyrical 
writer, and his contempoiaiy John Piimay, whose poems aie of a 
contemplative and plea&mg chaiactei 
The melancholy state of the countiy consequent upon the peise- 
cutions of Rudolph I , Feuhnaiul II , and Leopold I , as also the 
continual encroachment of Germanizing influences undei the Hap-.- 
burgs, weie unfavourable to the development oi the national litera- 
ture dining the next hteiary period, dating fioin the Peace ot Vienna 

^ to that of Szatmai (1711) A few names weie, howevei, 
guished m theology, philology, and poetiy In 1626 a Hun- 
garian version of the Vulgate w as published at Vienna hy the Jesuit 
GeoigeKahli, 4 and another complete tianslation of the Scuptures, the 
so-called Komdi omi Bibha (Komoru Bible) w as made in 1685 by the 
Protestant George C&ipkes, though it was not published till 1717 at 
Leyden, twenty-nine years after ms death 5 On behalf of the Catho- 
lics the Jesuit Peter Pazman, eventually primate, Nicholas E&ztei- 
hazy, Sambar, Balasfi, and others weie the authois of vanous woiks of 
a polemical nature Especially famous was the Madcegus, lalauz of 
Pazman, which first appealed at Pozsony ( Pi essbuig) m 1613 Among 
the Protestants who exerted themselves m theological and controver- 
sial writings were Nemeti, Alvmczy, Alexandei Felvmczy, Maiton- 
falvi, and Helotai, who was attaclied to the court of Bethlen Gabor 
Telkibanyai wrote on “ English Puntanism ” (1054) The Calvin- 
ist Albert Molnar, already mentioned, was moie especially remark- 
able for his philological than foi lus theological labours Pauspapai 
compiled an Bungarran-Latm Dictionary, JDictwnanum mugyai is 
dcdJc nyelm (Loose, 1708), and Apaezai-Csere, & Magyar Eneyi lojm- 
dict, (Utrecht, 1653) John Szalaidi, Paul Lisznyai, GiegoiyPetho, 
John Kemeny, and Benjamin Szilagyi, which last, howevei, wrote in 
Latin, were the authors of various historical works In polite litera- 
ture the heroic poem ZnnyidszfifiSl), descriptive of the fall of Sziget, 
by Nicholas Errriyi, grandson of the defen clei of that fortiess, maiks 
anew era m Hungarian poetry Of a far inferior character was the 
monotonous Moham mzedehm (Disaster of Mohacs), m 13 cantos, 

1 First made known by Coloman ThalyflBH; from a discovery by MM E Nagy 

and D Vdglielyi m the aichnes of the Csnseiy family, in the county of Ung 

3 One of the only seven peifecfc copies extant of the Vienna (1674) edition is 
in the Bnthli Mus um hbraiy 

3 A copy, -with the autogiaph of fhe eflitoi , ia> m the British Museum 

4 A copy is m the Bntish JUsuim libiai) 

* Them me two copies of this edition m the British Museum library 


pioduced two yeais aftciwaids at' Vienna by Baton Liszti Tho lync 
and epic poems oi Stephen Gyongyosi, who sangdhe deeds of Hina 
Szahy, the heiome oi Miuaiiy, Muuinyi Venus (Kassa, 1064), aie 
simples latliei oi a gcmnl lnipiotanent m the style than oi the 
pm it} ot the language Asa didictic and digue poet Stephen 
koluLU is much Chteemcd, though Ins poems *uc of aiciy senous 
and eontemplatn e turn More Jluont hut not Lss gloomy aie the 
suiedlymsoi NuU-Veies iiistpuhhbhcd m 1036 undei the Latin 
title of Tintinnahilim Tiquiduuitiiun The songs and pi o\ cubs 
uf l\tei Beuiczk\, who lived m the early pait of the 17th century, 
aie not without meiit, and ha\ e been seveial times iepi mted V e 
liny lieie mention that, fiom the appoaiance ot the fust extant 
punted May) ai woik r> at Ciaeow m 1531 to tho end ol the penod 
we have just been tieatmg ol, moie than 1800 publications m 
1 lie native language aie known 7 

The pei lod com pi iscd between the peace of Szatmai (1711) and Peundof 
the ycai 1772 is fai moie banen m liteiaiy lcsults than even that decline 
which j)i eceded it The exhaustion of the nation fiom its pi otiactod (1711- 
ciul andfoicign warn, the extinction of the couit of the Tiansjl- 1772) 
laman pnnees where the native language had been cherished, and 
the pi e\ alent use of Litin m the schools, public tiansactions, and 
county couits, all combined to bung about a complete neglect 
of the Magyar language and liteiatuie Among the tow piose 
widens of distinction weie Andrew Spangai, wdio&e 1£ Hungarian 
Bookstoie, ,; Mayya / KunyvUn (Kassa, 1738), is sanl to be the 
eaihest woik oi the land in the Mag)ai dialect , Geoige Baianyi, 
w ho tianslated the IS ow Testament (Lauba, 1754) , the lustoiians 
Michael Cseici and Matthew Bel, which last, howevei, wioto cluelly 
m Latin , and Petei Bod, who besides his theological treatises com- 
piled a lnstoiy ot Hungarian liteiatuie under the title Mayya 1 } 

Alliums (Szoben, 1766) But the most celebiated wntei of tins 
pound was the Jesuit Fiancis Faludi, the tiau&latoi, tinough the 
It dun, oi William Ban ells works On account of the classic 
puiityof Ins style m piose Faludi was known as the (i Magyar 
Ciecio ” Not only as a plnlosoplnc and didactic wntei, but also 
as a lync and dianiatic poet lie smpassed all Ins contempoiaiies 
Another pleasing l\nc poet of this penod was Ladislaus Anmde, the 
natuialne&s and genuine sentiment of whose lightly lunmng verses 
ai e suggestive of the love songs of Ital mn authoi s , Of consider abl e 
meat are also the sacred lyucal melodies of Paul Radai m lus Lelb 
hudolas (Spmtual Homage), published at Debieczen m 1715 
Among the didactic poets may be mentioned Lewis Nagy, Geoige 
Kalmai, John Illey, and Paul Beitalanfi, especially noted ioi Ins 
ihymed 4 £ Life of Stephen, fust Hunganan king, ,J Bicsusegcs Sz 
Istiunelso inagyai lualyml tide (Vienna, 1751) 

The lemammg thiee liteiaiy penods stand m special relationship 
to one anotliei, and aie sometimes legal ded as the same The In&t 
two, marking respectively the progress oi the “ Regeneration ol the 
Natne Litentuie” (1772-1807) and the “Revival oi the Lan- 
guage ,} (1807-1830), weie introductory to and picpaiatoiy foi the 
tlij.ul oi “Academy” penod, which dates fiom the yeai 1830, and 
comprises the i exults ot the natn e language and liteiatuie in the 
highest state of cultivation 

In consequence oi the general neglect of the Magyai language Regener- 
dunng the leigns of Maim Tlieiesa andliei succe&soi Joseph If , a tion 
tho moie mipoitant pi use pioductions oi the lattei pait of the 18th 0 f the 
centuiy, asioi instance tliejustoneal woiksot Geoige Piay, Stephen hteu- 
Katona, John Engel, and Ignatius Fes&lei, weie w ntten either mture 
Latin oi m Geiman The leaction m favour of the native literature (1772- 
mmiiested itself at fiist chiefly m the creation oi ranous schools of 1807) 
poetiy Foiemost among these stood the so-called “French” 
school, ioimded by Geoige Lessee yci, the authoi oi seveialdiamatie 
pieces, and ot an imitation of Pope’s “ Essay on Man,” under the 
title of Az emfo) nelept tibajo, (Vienna, 1772) Bessenyei mtioduced 
the use of ihymed alexandiines m place of the monotonous Eiiman 
measuie Other vnteis of the same school were Laurence Oiczy 
and Abialiam Barcsay, whose works have a staking icsemblance to 
each othei, and were published togelhei by Itevai (1789) The 
songs and elegies of the shoit-lived Paul Any os, edited by Bac&anyi 
in 1798, show gieat depth oi feeling Versifiers and adapters from 
the French appeared also m Counts Adam and Joseph Teleki, 
Alexander Baruczi, and Joseph Pee/eli, known also as the tianslatoi 
of Young’s “ Night Thoughts J3 The chief lepie&entatives of the 
stuetly “classical” school, winch adopted the ancient Greek and 
Latin authors as its models, weie David Baioti Szabo, Nicholas 
Revai, Joseph Raj ms, and Benedict Vilag Among the most note- 
worthy woiks of Baioti aie the Uj motelre vett kulonib lend 
(Kassa, 1777), comprising hexametei verses, Hoiatian odes, dis- 
tiches, epistles, and epigrams , the Paraszti Majonay (Kassa, 1779- 
80), an hexameter version of Vanieie’s B?cedium mtiimm , and an 
atudged version of “Paradise Lost,” contained m the Koltememjcs 
munTcaji (Komdiom, 1802) Baroti, moreover, pubhshed (1810- 
13) a translation oi Virgil’s AEncid and Eclogues Of Bai oil’s 


fi The eaihest, styled “Song on the Discoveiy of the light hand of tiie Holy 
Kmp: Stephen, ’ and punted at Nuieinheig hy Anton Kobmgei m 1481, is lost 
7 See Chas Szabd's Regi Mmjuar Koiwtai , Budapest, 1879 Cf also Lit La 
am Vngatn for 1879, Bd in Heft 2, p 433-434 
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pui ely linguistic woiks the Rest hncn\ii me lus Oitogtaphw ts P,o 
sodm (Koindiom, 1800), iml the Killed S otiu (Kn^i, 1781 aim 
1792) oi “Small Lexicon” ol iaie Hung nun voids As a philo- 
logist Baioti was fai smpasseil h> Revai, vIloh; linguistic Lilmuis 
have ahead} been alluded to (bee abuv e, L us git \gi > but as a p t 
he may be considered superior to Rajuis, timfiatni of Yiis-il’s 
Bi'coh'S ami (Jeoi r/us, and aiithm of the J hujiftu H Hunt a it to 
lalaun (Guide to the Magjai Helicon, 1781) Tin “ek-ssu al 1 ' 
school leached its highest state ol culture undei Viiac, whose 
poetical woiks, consisting elm fly of Iluiitian odis and ipistles, oil 
account of the perfection of tin u style, obtaimd ini him the name 
of the “ Magvai Hoiace ” The Podai Mauha (l J ui tu il IVmi s' of 
Vuag vveie published at Pest in 1799, and igaium lo22 Of his 
piose woiks the most impoi taut is the J lagyat &~u >M oi “lhag- 
m itic Histoiv ol Iluugaiy ” (Buda, ISOS and 1816) Yahi-Kagv, 
the fiiA Magjai tiauslatoi ol Ilomei, belongs latha to the “poiui- 
hi” than the “ d iSsieal ” school His tiaimhtion oi the hind 
appeued at Saiospitak m 1821 The establishment of lla 
“ national” oi “popular 5 school is attulmtablc tluellj to AuduVv 
Diigonics, though his eaiheA woiks, fmja ics • him (1774) and 
Utijsses (1780), indicate a classical has His national nmuutcs 
liowevei, and espia alb, Etrfbt (Pozmny, 1787) and A rmuvi pl- 
ead (Pest and Pozsoiiy, 1790), attueted public attention, amlveie 
soon adapted foi the stage The most valuable of his production* 
is his collection oi “Hungaiiau Plumbs and Funous Sajmg*,” 
which appealed in 1820 at Szeged, undei the title of Mayya t jul- 
dabe&jedek cs jeks mmdasol The most notewoithy follow ti of 
Dugonics was Adam Honath, autlioi of the epic poems Hi nuuu, 
(Gyoi, 1787) and Eudolphas - (Vienna, 1817) Joseph Gvadanw’s 
tupaitite woikikto notcuius (Village Uotaij), published bctwun 
1790 and 1796, as also Ins Rvat6 Pal es cji Ecayuiu hj to) Pitch il 
(Ad ven Hues ol Paul Route and Count Ben^owski), aie humorous 
and leadable, but caieless m btjle As wiittis of did ictic poitiy 
may be mentioned John Endiudy, Caspai Gobul, Joseph Tahaes, and 
Barbara Molnar, the eailiest distinguished Magjai poetess 
Of a moie geneial chaiactei, and combining the meats of the 
above schools, aie the woiks ol the authois v.ho constituted the so- 
called “ Dolneczeu Class,” which bo tsts the names ol the natui ilist 
and philologist John Foldi, compile i of a consnleiablo pait of the 
Dib) eizini mifjyat (j/ai/iuwtiui , Miehatd Pazekas, autlioi of Lud^s 
Matiji (Vienna, 1817), an epic poem, m 4 cantos , and Joseph 
Kovacs Otliei piccuisois of the moduli school weic the poet and 
philologist Fiancis Yeisegliy, whose woiks extend to lieaily folly 
volumes, the gifted didactic piose wntu, Joseph Hannan, the 
metucal lhymstei, Gideon Kathy , the l\ne poets, Szentjobi 8/al>u, 
John Bacsanyi, and the shoit-lived Galmcl Dayka, whose posthum- 
ous “ Verses” weie published m 1813 by Ka/mozy Still moie 
celebrated were Michael Csokonai and Alexandei Kisfalndy The 
foimer is one of the most ongin.il and genial of poets, his style 
somewhat lesemblmg that of Petoh The best edition ol Osokomu’s 
woiks was published by Toldy (Pest, 1844) The fimt volume of 
Alexander Kisfaludy’s a senes of shoitlyucs of a desciiptive 

and leflective natui e, appealed at Buda m ISOl, under the title ol 
KchCi go s^elem (Unhappy Love), and was received with such 
applause as but few books have ever met with , noi was the success 
ol the second volume Boldog s&i clem (Happ\ Love), which appealed 
m 1807, inferior The Hegel, or “ Tales of the Past,” w eie published at 
Rudafiom 1807 to 1808, and still fm ther mci eased Kisfaludy’sfame , 
but m his dramatic w oiks he w as not equally successful Journalistic 
hteiatuie m the native language begins with the Macjycu IhnaomU 
(Haibmger) stai ted by Matthias Bath at Pozsony m 17SU Among 
the magazines the most important was the Magyar Mvzeum, 
established at Kassa (Kaschau) m 1788 by Baioti, Kazmczy, and 
Bacsaii} l The Orpheus (1790) was tlie special woik of Kazmczy, 
and the Hama (1794) of Kalinin and of Pajoi 
Revival Closely connected with the piecedmg penod is that of the 
of the '‘Revival of the Language” (1807-1830), with which tlie name of 
language Francis Kazmczy is especially associated To him it was left to 
(1807- perfect that woik of restoiation begun by Baioti and amplified by 
1880) Revai Poetiy and belles letties still continued to occupy the chief 
place m the native liter atm e, but undei Kazmczy and his immediate 
iollow 7 eis Beizsenyi, Kolcsey, Faj, and otheis, aconectness of style 
and excellence of taste hitbeito unknown soon became appaient 
Kazmczy, in lus eftoits to accommodate the national language to the 
demands of an improved civilization, availed himself ol the treasures 
of European hteiatuie, but tlieieby inclined the opposition ofthose 
who were prejudiced by a too biased feeling of nationality The 
opinions of his enemies w eie ventilated m a lampoon styled Moudolat 
His bellelettiistm works, oi Sscp Ldei aim « (Pest, 1814-16), extend to 
9 vols , consisting m great pait ol translations Hi edeti Mulai 
(Ongmal Works), m 5 vols , appeared at Pest m 1836-45, imderthe 
joint editorship of Bajza and Toldy Hamel Berzscnyi, whose odes 
are among the finest m the Hungarian language, was the coi respond- 
ent of Kazmcry, and like him a victim of the attacks of the Mondolat 
But the feivent patriotism, elevated style, and glowing diction of 
Berzsenyi soon caused him to be recognized as a truly national baul 
A too frequent allusion to Greek mythological names is a defect 


sometimes ohsenablem hi-s wilting* His collective woiks were 
published at Buda bv Hubiuitui m 1842 Those of John Kis, the 
tmiid ol IlLizainvi, (OKI a wilt i mge of subject ,, and toinpime, 

In ldti ongmal J u ijjhjv umahtioiiis from the Gittk, 1 dm, 

FilucIi GtimuU and Juiiglidi aun»ng wbnh 1 i*st may bt muitionod 
undaiugi. from Him Lqu, i id Ihuiuson, and notably his trans- 
lation, publidud at Yii line m 1791, of Lowtlbs “Choice ol 
Hticuh ” The st\ le ot Hi'* i& miai-u tul end «asy As a sonnet 
wntei nom st imK h gha Him Paul Samue, known also lui Ins 
lendeiiiig ot Kmnci b diama Zmiiji (lblS), and Ins toiitiibutions 
to the 'Ebt tj Lhu at am (Lid aiid Ldtiatuie) The aitults of 
Fiauus Koli ny in tl t <imc pmudital aie am < mg the finest ^pmci- 
mens of HuiigaiL.il .edhetmal aitnmui The Ijnc jioans of 
Koh-it) i au haidlv bo **111 passed, wliiLt Ins oiatiuns and maikedly 
the Buhl hs id Kn.uh 1 / jthtt (Gommemoiative tip tech on 
K i7 iik v ), ejlubit not onU fim own powers, but the singular, 
exitllence of the Mcgvai language as an oiatoueul medium 
Andmw FtA, some tunc -s srykd the “Ilungaiiau JSsop," was an 
liidustiioiis w liter 111 almost may blanch ol hteiatuie dming both 
this and the fidinunig penod, but is now cluefl) iLincmbeitd foi 
his Haiti Bt al (Ongmal f aides) The eliamatic woiks of 
Cliailis lusfaluuv, biuthu oi Alexandei, won him enthusiastic 
lLLoguitioii as a lcgtiiuatoi of the diaina His plajs, moieovei, 
beai a distinctive 11 itiunal chaiactei, the snhji ts ot most ot them 
lelciimg to the golden eia ot the count ly His genuine simplicity 
as a lineal wider is shov n by the fiict that seuial ol Ins shuitei 
pieces have passed into popular song As the earliest Alag} anzei 
ot Servian folk-song, Michad Vitkov ics did valuable suv ice Hot 
without mteiest to Englishmen is the name of Gabriel Dobientei, 
the tianslatoi of Shakespeai e’s "Macbeth,” repiesented at Pozsony 
m 1825, and ol Sterne’s ‘Lettas from Yoiick to Eliza/ Y 01 itl ts 
Bit a hula (Pest, 1S2S) But Ins chief meat 111 the ejes ol his 
fellow-countrymen wcie his oditoislup of the Kolozsvar Euhhji 
Muzciim (1S14-1S, vul x ), and his laborious compilation of the 
Buir/i Mugijai Nydurnldel (Memoiials ot the Magvai Language), 
w huh works aie among the most important conti lbutions to the 
ldeiai) histoiy ol the nation An historical poem of a somewhat 
philosophic il nduie was jn odueed 111 1814 by Andreas HoivAth 
undei the title of Zmz t mlihxh (Remmisctnce of Zluv) , but lus 
At pad, in 12 books, finished 111 1830, and pnldishtd at Pest m the 
following year, is a great national epic Among othci poets ol this 
]imod were Alois Szeiitmdddssv , Gioige Gail, Emil Buc/y, Josc]>h 
Szasz, Ladislaus Toth, and Joseph Katona, autlioi ot the much- 
extolled lnstoiical di rma Baal Ban 1 Iziduie Guzmics, the trans- 
lator of Theocutus into Magjai hexameter s, is chiefly noted foi lus 
piose wntings on ecclesiastical and philosophical subjects As 
authois of special woiks on philosophy, we find Samuel Koteles, 

Jolm Inne, Joseph Ruszek, Daniel Eicsei, and Paul Saivan, as a 
theologian and Hebiaist John Somossy , as an historian and philo- 
logist Stephen Horvath, who endeavoured to trace the Magyai 
descent from the eailiest histone tunes , as wnteis on junspiudence 
Alexandei Kovy and Paul Szlemenics (Foi an account of the 1ns- 
toiian Geoige Fejei, the laborious compilei of the CoJe> Diplomats 
ais, see Fujer, vul ix r pp 64, 65 ) 

The establishment of the Hungarian Academy of Silences 2 (17th Academy 
Hovembei 1830) marks the commencement ot a new pci lod, 111 period 
the first eighteen jeais of winch gigantic exertions wcie made as (com- 
legauls the liteiaiy and intellectual life of the nation The lan- meriting 
guage, mused by the academy, developed rapidly, and showed its 1830) 
capauty foi giving expression to almost evei\ fotm of scientific 
knowledge 3 By ollaing lewauls for the best ongmal dramatic 
pi eductions, the academy piovided that the national theatre should 
not suffci from a lack ol classical diamas Duimg the earlier pait 
of its existence the Hunganan academy devoted itself mainly to 
the scientific development of the language and philological research 
Since its reorganization in 1869 the academy has, however, paid 
equal attention to the various depat tments of history, archeeology, 
national economy, and the physical sciences The encouiagement 
of polite hteiatuie was moie especially the object of the Kisfaludy 
Society, founded m 1836 4 

1 Tlio subject is sinnlai to that of Gnllpaizci’s tiaged}, Em tteim Bieim 
seines Jlei rn 

- It vas founded in 1S25 thiough the £eneiosify of Count Szechenji, who de- 
moted lus whole income foi one ycat (60,000 flouns) to the pm pose It was soon 
supported hy contubutians fiom all quaiters except fiomthe Government 

3 Among the eailiei publications of the academy vveie the Tudomanytm 
(Tieasmy of heiences, 1SU-44) with its supplement Lit n at nut, the Kuljotdi 
jatd^zin (Fmugn Theaties), the Magyai jiyelv lemtszere (System of the Hun- 
gaiun language, 1846, 2d ed, 1847), vauous diction urns of scientific, mathe- 
matical, philosophical, and legal feims, an Hungai ian-&trm m dictiormrj {1S35- 
38) , and a Glossal y of Rim mcialisms (1S38) The Nagy-Bzotai (Gi eat Dictionary ), 
begun by Canc /01 and Fogaiasi in 1845, was not issued till 1862-74 Among the 
regulai organs of the academy aie the “Tiansactions” (fiom 1840), m some 60 
voh , and the “Annuals " 

1 Among its eailiei productions weie the Neimeti lonyvtar (National Library), 
published 1843-47, and continued m 1S52 undei tlie title l T jabb Femzetilomvtar , 
a 1 epositorv of vv orks by celebrated authois, the Kutjoldi Regeuytar (Trea^uiy 
of Foieign Romances), consisting of tianslations, and some valuable collections 
of piov eibs, folk songs, tiaditions, and fables Of the manv later publications of 
the Kisfalioh Miutty the most important as mgaids English hteratuie is the 
e Miudm Himlai (Complete Woiks of Shakespeare), in 19 vols (1864-78) 

XII — 48 
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Polite literatmc had received agieat impulse in tlie preceding 
period (1807-30), hut after the formation ot the academy and the 
Kisfaludy soeiety it advanced with acceleiated speed towards the 
point attained by othei nations, Foiemost among epic poets, 
though not equally successful as a dramatist, was Michael Yoios- 
maity, who, belonging also to the close of the last penod, com- 
bines great powei ol imagination with elegance of language His 
historical ti agedy Salamon Km dly (King Solomon, 1821), though de- 
ficient m diamatic force, atti acted considerable attention As fine 
specimens of epic poetry the Zalan fntam (Flight of Zalan, 1824) 
and Gseihalom (1826) are unrivalled His lyrical poems aie ex- 
quisite both m taste and style , his Szdzut (Appeal) is the Magyar 
national anthem Yoiosmarty is also celehiated as the tianslator 
ot Sliakespeaie’s “ Julius Csesai >5 and “ King Lear ” Generally less 
varied and lomautic, though easiei m style, are the heioic poems 
Augsbuigi uthozet (Battle ot Augsburg) and Aiadi gyules (Diet of 
Aiad) ot Giegory Gzuczor, who was, moreover, very felicitous as an 
epigiammatist Mai tin. Debieczem was chiefly famed foi his Ki6m 
esata (Battle of Kieff), published at Pest m 1854 alter his death hy 
Count Enteric Miko The labouous John Gaiay m his Szent Laszld 
shows considerable ability as an epic poet, hut his greatest meut 
was rather as a xomancist and ballad writer, as shown by the “Pen 
Sketches" or Tollrajzolc (1845), and his legendaiy senes Aipadoh 
(1847) Joseph Bajza was a lyneist of a somewhat melancholy cast, 
but his Bot click (Wine Song), S 'okajtds (Sigh), ffibieszto (Awakening), 
and Apotheosis aie much admired He is known fuithei as the 
translator of F C Dahlmann’s Gfeschichte day enghsehm Resolution 
As generally able wnteis of lyrical poetry during the eailier pait 
of this period may be mentioned among otheis Francis Csaszai, 
Joseph Szekdcs, and Andrew Kunoss, — also Lewis Szakal and 
Alexander Yachott, whose songs and romances aie of an artless and 
simple chaiactei, and the sacied lyneist Bela Taikanyi As an 
original hut lather heavy lyuc and didactic poet we may mention 
Petei Yajda, who was, moieovei, the tianslatoi of Bulwer’s “Uiglit 
and Morning ,J Of a more distinctly national tendency aie the 
lyrics of John Knza 1 and John Eidelyi, but the reputation of the 
latter was moie especially due to his collections of folk-loie made on 
behalf of the Kisfaludy society More popular than any of the pre- 
ceding, and well-known in England through Sir John Bowling's 
translation, are the chaimmg Xyncs of Alexandei Petofi, the “Bums" 
of Hungary His poems, embodying as they do the national 
genius, have passed into the vaiy life of the people , paitieularly 
is he happy m the pieces descriptive of ruial life In Ins veise 
“Folk-tales,” W^jc^( 1846), and “Ballads, ” Regeh (1852), may 
Michael Tompa, another popular poet, be legal ded as sometimes 
haidly less felicitous The most diversely gifted Magyar singer, 
however, is John Arany, whose talents have been displayed, not 
only in ballads and lyncal effusions, but m almost every bi an ch of 
poetry except the dramatic Especially famous is the Toldi trilogy, 
of which the first ptufc Toldi, m 12 cantos, l elating to the youth 
of the hero, was published at Pest m 1847 , the thud part, Toldi 
Rsteje (Toldi's Eve), describing his fall and death, m 1854 , and 
the middle paifc, Toldi Szerehm (Toldi’s Love), in 1879 The 
Nagyidm cugihiyoh (Eula Gipsies), a fine humoious epic poem m 
4 cantos, appealed m 1852 A collective edition of Aiany’s poeti- 
cal works was published at Pest and Yienna m 1 867 
Among leeent lyricists who have attiacted attention aie the 
following — Ooloman Toth, who is also the author of seveiai epic 
and dramatic pieces, John Yajda, whose Kisebb Koltemenych 
(Minor Poems), published by the Kisfaludy society m 1872, are 
partly written in the mode of Heme, and are of a pleasing but 
melancholy character , Joseph Lavay, known also as the translator 
of Shakespeare’s Titus Andtomcus, Taming of the Shrew, and 
Hemy IV , and Paul Gyulai, who, not only as a faultless lyuc and 
epic poet, but as an impartial enticed writer, is highly esteemed, and 
whose Romhdnyi is justly prized as one of the best Magyar poems 
that has appeared m modern times To the above may be added 
the names of Charles Beiecz, Joseph Zalar, Samuel Nyilas, Joseph 
Yida, Lewis Tolnai, the sentimental Ladislaus Szelestey, and the 
talented paxntei Zoltan Balogh, whose lomantie poem Alpdn was 
published m 1871 by the Kisfaludy soeiety The lyrics of Anth ony 
Yat i adv(1875, 1877) axe somewhat dull and unequal intone both he 
and Baron Ivor Kaas, author of Az lUlet napja (Day of Judgment, 
1876), have shown skill rather in the art of dramatic veise The 
poems of Count G£za Zichy and Yictor Dalmady, those of the latter 
published at Budapest m 1876, are mostly written on subjects of a 
domestic iiatme, but are conceived in a patriotic spirit Emil 
Abidnyi adopts a rather romantic style, but his JTagyptntek (Good 
Fnday) is an excellent descriptive sketch Alexander Endiody, 
authoi of TucsoJc dal oh (Cricket Songs, 1876), is a glowing wiiter, 


to which a supplementary yol , Sharper e Petty dj a (1880), containing a ciiti 
account of the life ana wutmgs of Shakespeare, has been added: by Professor 
Gieguss Translations from Molifcie, Racme, Corneille, Calderon, and Mon 
have also been issued by the Kisfaludy society The JSm lapok polyoma, or U N 
Series of Annuals,” fiom I860 (Budapest, 1868, tfcc ) , is a chi estomathy of pi 
orations, and translations and original pieces, both m poetay and prose 
1 Late Unitarian bishop of Transylvania, author of Vhd?dzwL oi u Wi 
Rosas 1 ’ (1863), a collection of Szekler folksongs, ballads, and sayings. 


with great powei of conception, but his metaphors, following rapidly 
one upon the othei, become often confused Joseph Kiss m 1876 
bi ought out a few lyuc and epic poems of considerable merit The 
Math of Augustus Gieguss (1878), a collection ol veise “Fables," 
belonging to the school of Gay, paitake more of a didactic than 
lyncal nature This feature is noticeable also m the Koltemenych 
(1873) ol Ladislaus Torkos, and the Modem Mosel (1874) of Ladislaus 
Hevy An eneigetic satirical poet has recently appealed in Lewis 
Baitok 

As one of the latest lemaikable pioductions of Magyar poetiy, w T e 
must not omit to draw attention to the Salamon (1878) of Chailes 
Szasz, which poem was rewarded with the pnze of the academy 
The subject, taken from the age of Hungaiian chivalry, is aitistically 
worked out fiom medieeval legends, and gives an excellent descrip- 
tion of the times of St Ladislaus ot Hungary Chailes Szasz is 
generally better known as a metrical tianslator than as an original 
poet fie is the Magyauzei of Shakespeare’s Anthony and Oho - 
patia, Othello , Macbeth , Benny FIJI, Winter's Tale , Romeo and 
Juliet, and Tempest, as also ot some of the best pieces of Burns, 
Moore, Byion, Shelley, Milton, Bei anger, Lamaitme, ViGtorllugo, 
Goethe, and otheis A translator fiom Byion and Pope appeared 
also in Maurice Lukacs 2 

Meanwhile dramatic literature has found many champions, of 
whom the most eneigetic is the late Edwaid Szighgeti, piopne 
Joseph Szathmaiy, who has enriched the Hungarian stage with more 
than a hundred pieces Of these the most popular ai e vomedies and 
sei 10 -comic national diamas JETis recently produced tragedy .Bela 
IV is also much admired A less prolific but moie classical wntei 
appealed m Charles Obeinyik, whose George Bq anlcomcs is, next to 
Katona’s Bank Bdn , one of the best historical tragedies m the lan- 
guage Several of the already mentioned lyuc and epic poets were, 
as we have shown m the case of Yorosmarty, occasional wnteis also 
foi the diama To these we may add the gifted but unfoitunate 
Sigismund Czako, Lewis Dobsa, Joseph Szigeti, Ignatius Nagy, 
Joseph Szenvey (a tianslatoi from Selnllei), Joseph Gaal, Chailes 
Hugo, Lawrence Toth (the ^ Magyar lzer of the School for Scandal), 
Emenc Yahot, Alois Degie (equally famous as a novelist), Stephen 
Toldy, and Lewis Doczi, authoi of the popular prize diama Osdh 
(The Ki&s) ^ Az ember tragoedidya (The Tiagedy of Man), hy 
Emenc Madich (1861), is a dramatic poem of a philosophical and 
contemplative character, and is not intended foi the stage Among 
the latest most successful diamatic pieces may be mentioned the 
Tahc ross*a (Yillage Scamp) of the late Edwaid Toth (1875), which 
repiesents the life of the Hungaiian peasantiy, and shows both 
poetic sentiment and diamatic skill , A sze? clem harem (Combat of 
Love), by Count Geza Zichy , Islai wt (1876) and the pnze tiagedy 
Tamom (1879), hy Anthony Yaiady , Janus (1877), by Giegoiy 
Csiky, and the dramatized lomanee Step Millml (Handsome 
Michal), by Maurice Jokai (1S77) The pimcipal meut of tins 
author’s drama Milton (1876) consists in its bnlliance of language. 
The Szerdm isholaja (School of Love), by Eugene Kakosy, although 
m some parts exquisitely worded, did not meet with the applause 
accoided to his Ripacsos Rista JDohnaoiya (1874) The Gi 6f Lor- 
mandi Kalman (Count Coloman Doimdndi) of BelaBercsenyi (1877) 
is a social tiagedy ot the French school Among the most recent 
wnteis of comedy we single out Aipad Beiczik foi his A Mmsitdl 
(The Matchmakers) , Ignatius Sulyovsky for his Noi diplomatic 
(Female Diplomacy), and the above-mentioned Giegoiy C&iky foi 
his EllendUhcUatlan (The Inesistible), pioduced on the stage in 
3878. As popular plays tlie Sarga csiU (Bay Foal) and A pn os 
hugyellariB (The Bed Puise) by Francis Csepieghy, have then own 
special meut, andw r eie often lepiesented m 1878 and 1879 at Buda- 
pest and elsewhere 

Original lomanee wilting, which maybe said to have commenced 
with Dugomcs and Kaiman at the close of the 18th, and to have 

2 Besides the various tianslatoi s fiom the English, jis foi instance William 
G>bii, Augustus Gieguss, Ladislaus Aiany, Sigifemond Acs, Stephen Kcjes, and 
Eugene Rftkosy, who, like those already incidentally mentioned, have assisted m 
the Kisfaludy society's veision of Shakespeaie’s complete woiks, metneal tians- 
Nations fiom foreign languages have, during the last few yeais, been successfully 
made hy Emil Abignyj, Li Ignatius Baum, Anthony Vdiady, Andiew SzabcS, 
Chailes Bdiczy, Julius Gieguss, Lewis D<5czi, E61a Erodi, Emenc Gdspsfi, and 
many otheis A Magyai veision, by Feidmaml Bama, of the Kalewala was 
published at Pest in 1871 Faithful lendeiings by Lewis SzebenSnyi, Theodoic 
Lelioc.?-ky, and Michael Fmcicky of the popular poetry of the Slavic nationalities 
appealed m vols i and u of the Eazai n4p loltemt tdra (Tieasuiy of the 
Country's Populai Song), comineneedm 1866, undei the auspices of the Kisfaludy 
society Jn vol lii Roumanian folk-songs have been Magyailzed by Geoige 
Ember, Julian Grozescu, and Joseph Ynlcanu, under the title Roman nepdalol 
(Budapest, 1877) The JRdzbak (Zombor, 1875) is a tianslation by Eugene Pav- 
lovits from the Servian of J ovati Jovanovits Both the last-mentioned woiks me 
inteiestmg fiom an ethnographical point of view Versions Lorn the English 
appeal fiom time to tune in the BudapeUi Szemle (Budapest Review), conducted 
by Paul Gyulai We may here note that for foieigneia unacquainted with Hun- 
garian there aie, besides several special versions of Petoft and of Aranj, 21 
anthologies of Magyar poetry m Genn an, by Count Majldth (1825), J Fenydiy 
and F Toidy (1828), G Stemackei (1840, 1875), G Stiei (1850), K M Keitbcny 
(1854, I860), A Lux (1804), Count Pongiacz (1859-61) , A M Riedl (I860). J Noi d- 
heim (1872), Q M Henning (1874), A von der Heide (1879), and others Selec- 
tions have also been published m English by Sir John Bowling (1830), S Wdkev 
in his grammar (1852), and E L Butler (1877), and in French bv H Lesboidcs- 
VSlmoie and CJDe TJjfalvy (1878) 
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found a representative m Fiancis Yeiseghy at the beginning of the 
19th century, tv as afterwaids levived by Fay m his Beltcly lutz 
(1832), and by the contnbutois to certain liteiary magazines, espe- 
cially the Am 0? co, an almanack conducted by Charles Kisfaludy, 
1821-30, and continued by Joseph Bajza to 1837 Almost simul- 
taneously with the rise of the Kisfaludy society, works of fiction 
assumed a more yigoious tone, and began to present just claims foi 
literary recognition Far fiom adopting the levity of style too often 
obseivable m Fiench romances, the Magyar novels, although en- 
livened by touches of humoui, have generally rather a serious his- 
torical ox political bearing Especially is this the case with Nicholas 
Josika’s Abaji (1836), A esthete Mag yew onzagon (The Bohemians m 
Hungary), and Az utolsd JBatoi i (The Last of the Bullions), published 
in 1847 In these, as m many othei of the romances of Jbsika, a 
high moial standard is aimed at The same may be said of Baton 
Joseph Eotvos’s Kmthausv (1839), and Falu Jegyzoje (Village 
Notary), published m 1845, and translated into English (1S50) by 
0 Wenckstern (see Eorvos, yoI vm p 455) The Aiuzlconyv 
or “ Inundation Book,” edited by Eotvos, 1839-41, is a collection 
of nanatives and poems by the most eelebiated authors of the time 
Of the novels piodticed by 33aion Sigismond Kemeny the Gyulai 
Pal (1847), in 5 vols , is, fiom its histoncal chaiacter, the most im- 
portant His Feij es no (Husband and Wife) appeared m 1853 
(latest ed , 1878), the Rajongok (Fanatics), m 4 vols , m 1858-59 
The graphic de&cnptions of Hungarian life m the middle and lowei 
classes by Lewis Kuthy won foi him temporary lenown, but his 
style, though flowery, is careless Anothei populai writei of great 
originality was Joseph Kadakovics alias Yas-Geieben The 
lomances of Baron Frederick Podmamczky are simpler, and rather 
of a narrative than colloquial chaiactei The fertile wnter Paul 
Kov«ics excels more particularly m humorous nan at ion Fay’s 

singular poweis m thisduectiou were well shown by his Jaioi oi ios 
es Bahaioi Arribncs szolgaja (Doctor Javoi and his servant Ambrose 
Bakator), brought out at Pest m 1855 The Beszehjek (Tales) of 
Ladrslaus Beothy were produced m the same year, his Pusztalc fia 
(Son of the Pusztas) m 1857 Pleasing humoious sketches aie con- 
tained also m Ignatius Nagy’s Beszehjek (1843) and 4 ‘ Caiicatuies ” 
or Toi-lepck (1844) , in. Caspar Bemat’s FtcsLo lepel (1847-50) , in 
Gustavus Lanka's Fidel, and his Ago legi vilag (The Good Old 
Woild), published respectively m 1857 and 1863 , and m Alexandei 
Baluzs’s Beszdlyci (1855) and Tuloi da? abol (1865) Among autliois 
of othei historical or humorous romances and tales which have 
appeared fiom time to time aie Fiancis Mai ton alias Lewis Abonyi, 
Joseph Gaal, Paul Gyulai, William Gy on, Lazaius Hoivdth, the 
short-lived Joseph Innyi, tianslatoi ol 44 Uncle Tom’s Cabin,” 
Francis Ney, Albeit Palffy, Alexandei Vachott and his bi othei 
Emenc (Yahot), Chailes Szathmaiy, Desider Maigittay, Yictoi 
Yajda, Joseph Bodon, Atala Kisfaludy, John Kiatky, and the 
several writers whose names and latest works aie noticed at the end 
of this paragraph But by far the most prolific and talented novelist 
that Hungaiy can boast of is Maunce Jokai, whose power of 
imagination andbulliancy of style, no les^> than his true representa- 
tions of Htmganan life and chaiactei, have earned for him a Euro- 
pean l eputation His earlier romances, published befoi e the i evolu- 
tion of 1848, are chiefly of a social oi political tendency Of his 
more lecent productions the best known are Fgy magyar ndbdb (A 
Magyai Nabob), with its continuation Kai pdthy Zoltdn, published 
an 1853 and 1854 respectively , SzmeUm bolondjai (The Fools of 
Love, 1867) , Az lij foldesm (The New Laudloid), translated into 
English by A J Patteison (1868) , Fekete gyemantok (Black 
Diamonds, 1870), A pm szdzctd o egem/e (The Romance ot the 
Coming Century, 1873) , Az elet Icotnediasai (The Comedians of 
Lite, 1876) , the histoncal romance Szep Mikhal (1876) already 
referred to , and his justly admned and vividly interesting woik 
Fgy at isten (God is One 1877) The events of the last-mentioned 
novel, m which the Unitarians play an important part, are sup- 
posed to take place between the years 1848 and 1859, and the scenes 
are laid paitly m Tiansylvama, paitly m Italy In his A nMelen 
mi (Nameless Castle, 1878), the authoi connects an epoch of Fiench 
history with Hungarian, and gives an account of the Hungarian 
aimy employed so unsuccessfully against Napoleon m 1809 Fab 
Baby (Captive Rdby), produced m 1879, is a tale of the times of 
Joseph II Defects occasionally observable in Jokai’s woiks aie 
want of unity, consistency, and probability Of the novels pro- 
duced by other authois since 1870, we may mention A hoi az embei 
lezdodik (Where the Man Begins), by Edward Kavassy (1871), m 
which he severely lashes the idling Magyai nobility , Az en ismer- 
oscim (My Acquaintances), by Lewis Tolnai (1871) , and Anatol ', by 
Stephen Toldy (1872) , the veisified lomances Deh babok hose (Hero 
of the Fata Morgana), generally asenbed to Ladislaus Arany, but 
anonymously published, A szerelem hose (Hero of Love), by John 
Yajda (1873), and Talattcozdsok (Rencounters) by the same (1877), 
and A T under ov (The Fairy Zone), by John Bulla (1876), all four 
interesting as specimens of narrative poetry , Kalozdy Bela (1875), 
a tale of Hungauan provincial life, by Zoltan. Beothy, a pleasing 
writer who possesses a fund of humoui, and appeals to follow the 
best English models , Edith tortenete (History of Edith) by Joseph 


Piem (1876) , Nyomonlsdg isholuja (School of Miser}), by the pio- 
lific author Arnold Ydrtesi (1878) , Titlolt s-aclcm (Secret Love), 
by Cornelius Abrinyi (1879), a social-political romance of some 
merit , and Uj idol, aiult embei eh (Modem Times, Men of the 
Pastb by L Veka (1879) In the Itthon (At Home), by Alois 
Degie (1877), the tale is made the medium foi a satirical attack 
upon ^ official corruption and Hungarian national vanity, and m 
the Ah/ioL almodCja (Dreamer of Dieams), by John Asbdth (1878), 
other national detects are aimed at A / osz $zoms~ed (The Bad 
Neighboui), by Charles Vadnay (1878), is a felicitous representa- 
tion of the power of love The Az utolso Rebel (The Last of the 
Bebeks), by the late Chailes Peteiy, is a woik nek m poetic inven- 
tion, but meagre m histoncal mattei The ieveise is the case with 
the Zajos pap (Puest Lewis), by Chailes Vajkay (1879), the scene of 
which is placed at Pe&t, m the beginning ot tlie 14th century In 
tins romance the mteiest of tlie narrative is weakened by a super- 
abundance of lustoi ical and arohseological detail 
As regards woiks ot a scientific chaiactei, the Magyars until 
recently weie confessedly behind hand as compaied with many other 
European nations Indeed, beiore the foundation of the Hungauan 
academy m 1830, but few such woiks claiming geneial recognition 
had been published m the native language Even m 1847 astro- 
nomy, physics, logic, and othei subjects of the kind had to be 
taught m seveial of the lyceums tlnough the medium of Latin 
The violent political commotions of the next Itw yeais allowed but 
little opportunity for the pioseeution of seuous studies , the sub- 
sequent qiuetei state of the countiy, and gradual le-establishment of 
the language as a means ot education, weie, howevei, moie favourable 
to the development of scientific knowledge 

In the department of philosophy, besides several writers of disser- 
tations bearing an imitative, didactic, or polemiCLil character, Hun- 
gaiy can boast a few authors of independent and original thought 
Ot these one ot the most notable is Cyril Hoivdth, whose treatises 
published m the organs of the academy display a raie freedom and 
comprehensiveness of imagination John Hetenyi and Gustavus 
Szontagh must he rather regaided as adopt eis and developers of the 
ethical teaching of Samuel Koteles m the previous period 
Hyacinth Ronay m Ins Mutatvany (Representation) and Jellemisme 
(Cliaiacteustics) endeavouied to populanze psychological studies 
The philosophical labours of the alieady mentioned John Ei del} i 
and ot Angustm Gieguss won for them well-deseived recognition, 
the lattei especially being famous for his lesthetical productions, m 
which he appears to follow out the pnnciples ot Visoher The 
Tanuhnanyok (Studies) of Gieguss w eie bi ought out at Pest m 1872 
The leputation of John Szilasy, John Vaiga, Fididius Beely, and 
Francis Ney arose rather from then works healing on the subject of 
education than from their contributions to philosophy 
The laboms of Stephen Hoivath m the preceding penod had pre- 
pared the way for futuie wmikeis m the field of histoncal literature 
Specially mentonous among these aie Michael Hoivath, Ladislaus 
Szalay, Paul Jaszay, and Count Joseph Teleki The Magyai oh 
tortenete (History of the Magyars), iu 4 ^ols , first published at Papa 
(1842-46), and afterwards m 6 vols at Pest (1860-63), and m 8 vols 
(1871-73), is the most famous of Michael Hoivdth’s numerous his- 
toncal productions Ladislaus Szalay’s Magyai oi szetg toitenete 
(History of Hungary), vols i-iv (Leipsic, 1852-54), vols, v -vi 
(Pest, 1856-61), second edition, i -v (1861-66), is a most compre- 
hensive work, showing moie paiticulaily the piogiess of Hungarian 
legislative development in past times His style is elevated and 
concise, but somewhat difficult Magyai hrstoiy is indebted to 
Paul Jdszay for his eaieful working out of ceitam special periods, 
as, foi instance, m his A Magyai nemzet najgai a legiegihb idotol az 
aiany bullaig (Days of the Hunganau nation horn the earliest times 
to the date of the Golden Bull) Count Joseph Teleki is famed 
chiefly for his Hunyadiah horn Magyai oi szagon (The Times of the 
Hunyadys m Hungary), vols r -vi (Pest, 1852-68), x -xn (1853- 
57), the result of thirty years’ labour and research In particular 
departments of historical liteiatnie we find Geoige Baital, author of 
Commenfanorum hhiXV , tom i -m, (Pozsony, 1847), John 
Czech, Gustavus 'W’enczel, Frederick Pesty, and Paul Szlememcs, 
as wnteis on legal histoiy , Joseph Bajza, who m 1845 commenced 
a * c Histoiy of the Woild,” Alexandei Szildgyi, some of whose works, 
like those of Ladislaus Kovary, hear on the past of Transylvania, 
others on the Hungarian revolution of 1848-49 , Chailes Lanyi 
and John Panel, authors of treatises on Roman Catholic ecclesi- 
astical history , John Szombathi, Emenc Revesz, and Balogh, 
writers on Protestant church history , William Fiaknoi, bio- 
giapher of Cardinal Pazman, and lustoi lan of the Hungauan diets; 
and Anthony Gevay, Aaion Sziladi, Joseph Podhiadczky, Charles 
Szabo, John Jerney, and Fiancis Salamon, who have inves- 
tigated and elucidated many special histoncal subjects For the 
mediaeval history of Hungaiy the Mutydskom diplomatihai emhleh 
(Diplomatic Memorials of the Time of Matthias Coivmus), issued by 
the academy under the joint editorship of Ivan Nagy and Baron 
Albert Nyaiy, affords interesting matenal As a masterly produc- 
tion based on extensive investigation, we note the WmeUnyi 
Ferencz . . osszeeshwise (The Secret Plot of Fiancis Wesselenyi, 
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1664-71), by Julius Paulei (1876) Among Ihe many histomms of 
Migyai liteiatuie Finniib Tuhly alias Sclwdil hold’s the foremost 
place M eompilem of useful maiuiah maj be imntionul also 
Joseph Szioienyi, Zoltan Bcotliy, Alexander lime, Paul Janibm, 
Ladiblaus Nuy, John Kmn^oi, and Jostph S/mnyei, junioi Foi 
philological and et li nog i aphiud lescaich into tin oiigtn and gioutU 
of the linguage none excels Paul Hunfahy He is, moiu»\ei, the 
v aim advocate of tlie theoiy of its Uguo-Fimuc ongin, as estab- 
lished by the late Utahan tia\eller Anthony lhgul), the lesult ot 
v hose labuius Huntalvy published ill 1864, uudti the title A Votjtil 
fold nep (The Yogul Land and People) Between 1862 and ISOo 
valuable philological studies bearing on the same subject weie pub- 
lished by Joseph Budur/ m the Kyelvtudomd/iyi hMuntnyeL (I'Ju- 
lologieal Transactions) This peuodieal, issued by the academy, 
lias dming the last decade (1870-80) contained also comparative 
studies, by Ainniuus Vauiheiy and Gabnel Balint, of the Magyai, 
Tiuhish-Tatai, and Mongolian dialects 

As compilers and authoib of voiles m \aiious scientific brandies 
allied to histoiy, mav be paiticulaily mei tinned — in statistics and 
genguipky, Alexius Fenves, Emeiic Palugjay, Ale\andei Konek, 
John Huntalvy, Chailes Galgoczy, Chai les Keleti, Leo Beuthy, Jose] »li 
Koiosi, Chailes Ballagi, and Paul Knaly, and, as legards Trans) 1- 
vauu, Ladislaiis Kovaiy , m tiavJ, Aiminius Yaiubeiy, Ignatius 
Goldzilier, Ladrslaus Magyar, John Xantiis, John Jeiney, Count 
xLndiassy, Ladislaus Podmamezky, Paul Hunfahy , m astionomy, 
Niuholas Konkoly , m aichamlogy, Bishop Arnold Ipolji, Flonan 
Romei, Emeiic Ilenszlmann, John Enl\ } Baion Albeit H i ai v, 
Fiancis Puls/ky, and Francis ICiss , m Hungaiian mythology, 
Bishop Ipol}i, Anthony Ubeiigei )*, 1 2 and At pad Keiekgydito , in 
numismatics, John Eidy and Jacob Rupp , and m juiispiudeuce, 
Augustus Kaivass), Theodoie raulei, Gustavus Wenczel, Emeiic 
CsacAko, John Fogarasi, and Ignatius Fianlc Since 1867 gieat 
activity has been display ed in histoiy and its allied blanches, owing 
to the dnect encouragement gnen by the Hungaiian Historical 
Society, and by the histoncal, aich mo logical, and statistical com- 
mittees ot the academy 

Notwithstanding the exeitions of Paul Bugat to aiouse an m- 
teiest m the natural sciences by the establishment m 1841 of ihe 
“Hungaiian Royal Natui al Science Association ,’ 5 no geneial acti- 
vity v as manifested in this department ot knowledge, so fai as the 
native liteiatuie was concerned, until I860, when the academy or- 
ganized a speeid committee foi the ad\ an cement of mathematical 
and natui al science s Thepimcipal conti ibutois to tlio “Tian&ac- 
tions ” of this section of the academy have been — foi anatomy 
and physiology, Goloman Balogli, Eugene Jendiassik, Joseph Len- 
hossiik, and Levis Thanhoifci 5 foi zoology, John Fuvaldszky, 
John Knescb, and Theodoie Mai go , foi botany, Fiedeiick Hazs- 
luiszky, Lems Jnianyi, and Julius Klein , foi nimeialogy and 
geology, Joseph Szabd, Max Hantkcn, Joseph Ki ennei, Anthony 
Koch, and Chailes Hoffmann, foi physics, Baion Loiando Eot- 
vos, Coloman Szily, an l Joseph SztoLzek , foi chemistiy, Chaiies 
Than and Yincent Waitlu, foi meteoiology, Guido Schenzl As good 
text-books, foi which the so-called “Ladies’ Pnze” wasavaidul 
by the academy, we may mention the To mebsttan (Phjsics) and 
Termeszettam fold) up (Physical Geography) of Julius Giegusa 

Almost simultaneously with the formation of the above-mentioned 
committee of the academy, the “ Hatuial Science Association” 


1 The lianslator nf Macaulay 

2 See, however , J Szinnyei and Son’s Bibliotheca Ilungai ica Juitot ice natui ah$ 

et mathe&eos, 1472*1875 (Budapest, 1878), where the number. of Mug} at voiks 

healing on the natmal sciences and mathematics printed from the earliest date 

to th$ end of 1875 is staled to he 3811, of wlncli 106 aie lefened to periodicals 
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shoved signs ot lencwed animation, and soon advanced with rapid 
stiii 1 es m tlie same direction, but with a moie popul u aim than the 
academy Tins may he seen Iiom the fact that between 1868 and 
1878 the iiumbei ot its member mciea&ed fiom some 600 to about 
50u0 Since 1872, 111 iddition to its legulai organs, it has issued 
Hungaiian ti an stations of smeial po]mlai saentiln, English w 7 oiks, 
as, foi instance, Daiw ill’s OiUjui of tipcatb > Hu Gey’s Ltbsons m 
Thysio 7 o(jif , Lubbock’s PieJubtu, u, Timeb , Pioctoi’s Utho Woikh 
Hum Ou/b , Tyndall’s Butt cts a Mode of Motion, &e Yeisions 
luve also been made of Cotta’s (Jeulugie do Gujonctot and Helm- 
holtz’s Populate VoihsuiKjm As impoitant oiigmal monogiaphs 
vc note — M- majndy a Fiumet obolboi (Ebb and Flov 111 the 
Gulf of Fiume), by Emil Staid bagel (1874), M agym on- dej pok - 
Jaunuja (The Aim linnla of Hungaiy), by Otto lleimaim (1876-78), 
Magycuois acf utbloui es uiblu mem/ci (Tlie lion Oies and lion 
Pioducts of Hungaiy), by Anthony Keipely (1877), Mayya 1 07 szag 
ncic ctcbibh doluuixijajaumh dictnun megmzbgalaba (Chemical 
Examination ot the most famous Tobaccos of iiungaiy), by Di 
Thomas Kosutauy (1877) 

In oidoL to gi\ e a geneial idea of the dominant position that the 
natne Hungaiian lit a atm e has obtained dining the last halt cen- 
tury, we conclude oui sketch with a few statistics of the iiumbei of 
booths and peuodicals issued fiom the pi ess at v.mous dates since 
the foundation ot the academy In the yeai 1831 theie weie 184 
Magyai voiks published , in 1853 them wcie 336 , tins iiumbei m 
1874 m ci eased to 946 , m 1877 to 1067 , and in 1878 and 1879 to 
1312 and 1154 lespeotively In 1879 theie appealed also 111 
Gaman voiks, and 185 111 otliei non-Magyai languages In 1830 
the numbei ot Magyai peuodicals was 10 , m 1848-49 it mcieased 
to 80, but fc*ll 111 1850 to 9 In 1867, aftei the lesloiation of the 
Hungaiian coustitution, the numbei was again 80, and increased so 
lapidly dunng the next tvelve yean that by 1879 it leached 324, 
and has m the piesent yeai (1880) nsen to 368 Theie aie now, 
inoieovpi, 197 newspapeis and joumals of all lands m the non- 
Magyai languages, viz , 114 Geiman, 61 Slavonic, 16 Roumanian, 
4 Italian, and 2 Hebiew ; so that theie aie at this date altogether 
565 peuodicals published in Hungaiy 

If we take aietiospecti’ve glance at the depiessed state of the 
native language and literatuie as it was a cen tmy ago, when the 
fust Magyar liev spapex was published at Pozsony, 1 st Januaiy 
1780, 3 * and contiast its commanding position now,— or if we con- 
sidei that, though constantly smiounded and piessed by foieign 
and antagonistic elements, tlie native language and literatuie have 
not only not been over] lowered, but have even gamed the masteiy, 
— ve cannot fail to admire the deteunmed peiscveiance of the 
champions of Magyai literature, anil believe that tlie state language 
is destined to be a common and endiumg bond of union between 
the vanous nationalities comprised undei the eiown of St Stephen 

Jiibhogtaph/i —The Le-t ,mtho] itiis on Ma^aj litentino aio — F Tokiy, J 
Jlfurfijar nemzeti u adatom toiteiiete a Ugieqibb uiohtol ajitenlonq (Pest, 1864-65, 
Jd cd,lS72)» S Time, xi Magyai voclalom m/clv rooid tottenete (Delneczen, 
1S65 4^10(1,1878), J Szv 01 tini, Maqvar iiodctlmi szmelvenyel (Pest, 1867), and 
A Matfvai nodal mi tanulmanmh lezikonvve (Pest, 1868), P JJmlioi , xl Mayya) 
11 adatom tottenete (Pest, 1S6I), J Iioinyei, A Muqyat nemzeti 11 adalomtot tenet 
nrtata (Pest, 1861, 3U ed , 1S74), A Lonkay, A Muqyat uodulom iwmtetew 
{P»iulan IS » j, dd c<l , Pest 186 1 ], J Fuuicz , Magyai n adatom es tudomanwnsarj 
toi k,n to (Pest, ls'»4), J teunez Cs J Dauiilik, Maqrtai hoi jtleti ajz-Onute- 
tnenit (J Pest, 1856-5S) and the Jitci tiy histoaib of L iSAvj, / Booth}, 
and 13 Ei o ill One ot the most useful monogupliy on ‘ Iat< i ai y Iijstoiy 

■Wiitinff” is that of J Szmnjui, junioi, A Magyai I) odalomior temt-has ivmu- 
tele^e (Budapest 1S78) Foi mfomution as to the moist lecent liteiatuie sco 
A T)u\, Jms Utigain (Leipsic, 18, SO) (E D BU ) 


s A Latin pci lodical, intended only foi liansmhsion abioad, and styled Mei- 
cui Yet idicits ex Ilungai la, as issued neekly at Kassa as auly as 1705, A 
Gaman periodical was fust published m Hungaiy about 1731 
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HUNS The authentic history of the Huns in Eui ope 
practically begins about the year 372 ad, 1 * * * * * when under a 
leader named Balamir (or, accoidmg to some MSS , Balanibei) 
they began a westward movement fiom then settlements 
m the steppes lying to the north of the Caspian Altei 
crushing, or compelling the alliance of, vanous nations 
unknown to fame (Alpilzuri, Alcidzun, Hunati, Tuncaisi, 
Boisci), they at length reached the Alam, a powerful nation 
which had its seat between the Volga and the Don , these 
also, after a struggle, they defeated and finally enlisted in 
their service They then proceeded, after a shoit interval, 
m 374 to invade the empire of the Ostiogoths (Gieuthnngi), 
ittled ovei by the aged Ermananc, 01 Heimannc, who 
died (peihaps by his own haud) w 7 hile the critical attack 
was still impending Undei his son Hummund a sec- 
tion of his subjects promptly made a humiliating peace , 
under Withemir (Wimthar), however, who succeeded him 
ni the larger pait of his dominions, an aimed le&istance 
was oiganized, but it resulted only in lepeated defeat, 
and finally m the death of the king The representatives 
of his son Witheuc put an end to the conflict by accept- 
ing the condition of vassalage Balamir now directed 
Jus victonous arms still further westw r aid against that 
portion of the Visigofchic nation (or Teivmgi) which 
acknowledged the authouty of Athananc, The lattei 
entrenched himself on the frontier which had separated 
Mm from the Ostiogoths, behind the “ Gieutung-iampait ” 
and the Dniester , but notwithstanding all his piecautions 
he was suipused by the enemy, who forded the river m 
the night, fell suddenly upon his camp, and compelled him 
to abandon 3ns position Athananc next attempted to 
establish himself in the terntoiy between the Piuth and 
the Danube, and with this object set about heightening the 
old Roman wall which Trajan had erected m north-eastern 
Dacia , before his foitificatious, however, w T eie complete, 
the Huns were again upon him, and without a battle 
lie was forced to retreat to the Danube The remainder 
of the Visigoths, under Alavivus and Futigein, now began 
to seek and ultimately weie successful m obtaining (376) 
the permission of the emperor Valens to settle m Thrace , 
Athananc meanwhile took refuge m Transylvania, thus 
abandoning the field without any seiious struggle to the 
irresistible Huns* For more than fifty years the Roman 
woild was undisturbed by any aggressive act on the pait 
of the new invaders, who contented themselves w itli over- 
poweung various other tribes which lived to the north 
of the Danube In some instances, m fact, the Huns 
actually lent their aid to the Romans against third parties , 
thus m 404-5 certain Hunmc tribes, under a chief or king 
named Uldm, assisted Honorms m the struggle with 
Radagaisus (Ratigar) and his Ostrogoths, and took a 
piomment part m the decisive battle which was fouglrt 
m the neighbourhood of Florence Once indeed, in 409, 
they are said to have crossed the Danube and invaded Bul- 
gaiia under peihaps the same chief (Uldis), but extensive 
deseitions soon compelled a retreat. About the yeai 432, 
a noteworthy Hunmc king, Ruas or Rugulas, is mentioned, 
who made himself of such importance that he received from 
Theodosius II an annual stipend or tribute of 350 pounds 
of gold (-£14,000), along with the lank of Roman geneial. 


1 In the existing text of Ptolemy (m 5, 25), who wrote about the 

f nd of the 2d ceutiny aftei the Christian era, a tribe of Chum (XoD^oi) 

is placed between the Basteinte and the Eoxolam on the Dniepei , 

Schafank, howevei (Slav Alt , l 322, 1842), suggests that this may 
be an interpolated pissage Dionjsius Penegetes (c 200 a d ) is 

sometimes quoted as having named the Huns among the hoideieis on 
the Caspian m this ordei — Scytlis, Huns (Ot/mn), Caspiani, Album , 

but the true leading appears to be &ovvvoi oi Qvvoi (Zeuss, Die 
Deutschen u d N'achbarstamme, p 727) Eratosthenes, as quoted 
by Strabo (p 514), gives m the same connexion Album, Caspiani, 

and Kovlnoi, Kovlynot, or OblnoL, 
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Quari els soon aiose, partly out of the circumstance that 
the Romans had sought to make alliances with certain 
Danabian tubes which Ruas chose to regard as properly 
subject to himself, partly also because some of the 
undoubted subjects of the Hun had sought and found 
refuge on Roman teintoiy, and Theodosius, in reply to 
an indignant and insulting message which he hud received 
about this cau*e of dispute, wa^ piepaimg to send oft a 
special embassy when tidings arrived that Ruas was dead, 
and that he had been succeeded m his kingdom by Attila 
and Bleda, the two sons of his biotker Mundzuk (433) 
Shortly aftei wards the treaty of Maigin, (not far ftom the 
modern Belgrade), where both sides negotiated on horseback, 
was ratified By its stipulations the yearly stipendium oi 
tnbute payable to Attila by the Romans was doubled, the 
fugitives were to be suuendeied, or a fine of £8 to be paid 
for each of those who should be rnh&mg , free markets, 
open to Hun and Roman alike, were to be instituted , and 
any tube with which Attila might be at any time at war 
was thereby to be held as excluded fiom alliance with 
Rome For eight yeais afterwards tbeie was peace so far 
as the Romans were concerned, and duimg this petiod 
piobably it was that the Huns pioceedecl to the extensive 
conquests to which the contemporary historian Pnscus so 
vaguely alludes m the words — “ He (Attila) has made the 
whole of Scythia his own, he has laid the Roman empire 
under tribute, anrl lie thinks of lenewmg his attacks upon 
Persia The road to that eastern kingdom is not untiodden 
by the Huns , aheady they have maiched fifteen days from 
a certain lake, and ha\e ravaged Media” They also 
appear before the end of this interval to have pushed west 
ward as fai as to the Rhone, and to have come into conflict 
with the Burgundians Overt acts of hostility, however, 
occurred agamst the Eastern empire when the town of 
Maigus (by the tieacheiy of its bishop) was seized and 
sacked (441), and agamst the Western when Smnmm was 
invested and taken. In 445 Bleda died, and two year*, 
aftenvaids Attila, now sole lulei, undei took one of his 
most important expeditions agamst the Eastern empire, 
ou this occasion he pushed southwards as fai as 
TheimopylcU, Gallipoli, and the walls of Constantinople, 
peace was cheaply pm chased by tripling the yearly tribute 
(which accordingly now stood at 2100 pounds of gold, oi 
£84,000 sterling) and by the payment of a heavy indem- 
nity besides. In 448 again occuned vanous diplomatic 
negotiations, and especially the embassy of Maximm, of 
which many curious details have been recorded by 7 Pnscus 
his companion Then followed, m 451, that westward 
movement across the Rhine which was only anested at 
last, with temble slaughter, on the Catalauman plains 
(according to common belief, m the neighbourhood of the 
modem Chalons, but more probably at a point some 
fifty miles to the south-east, near Mery-sui -Seine) The 
following year (452), that of the Italian campaign, was 
maiked by such events as the sack of Aquileia, the 
destruction of the cities ot Ten etui, and finally, on the 
banks of the Mmcio, that historical interview with Pope 
Leo I which resulted m the return of Attila to Pannonia, 
where in 453 he died (see Attila) Almost immediately 
afterwards, the empne he had amassed lather than 
consolidated fell to pieces His too numerous sons began 
to quarrel about their inheritance, while Ardaric, the king 
of the Gepidee, was placing himself at the head of a general 
revolt of the dependent nations The inevitable struggle 
came to a crisis near the liver Netad in. Pannonia, in a 
battle m winch 30,000 of the Huns and their confederates, 
including Ellak, Attila’s eldest son, were slain. The nation, 
thus broken, rapidly dispersed , one horde settled under 
Roman protection in Little Scythia (the Dobrudscha), 
others in Dacia Ripensis (on the confines of Serna and 
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Bulgaria) or on the southern, borders of Pannoma. The 
mam body, however, appear to have resumed the position 
on the steppes of the river Ural which they had left less 
than a century befoie, soon afterwards they reappear m 
history as the Bulgari (see Zeuss ,Die Deutsche^ Sza p. 710), 
divided into two sections, the Kuturguri and the less for- 
midable XJturgun, who for morethan seventy years (485-557) 
weie a constant source of annoyance and danger to the 
Eastern empire, until they themselves fell under the rising 
power of the Avais About the year 630 they succeeded 
in regaining their independence, under the leadership of a 
chief named Krobat, or more properly Kubrat, a person of 
great consequence, who made a treaty with the emperor 
Heraclius After his death his dominions, according to 
Theophanes (who wrote about 800 ad.), were divided 
among his five sons, of whom the eldest, Batbaias, remained 
with his own people near the Mseotis, while the third, 
Asperuch, crossed the Danube At a later period the first 
of these divisions came into close relations with the Khazars 
on the Yolga, and their territory is spoken of as Great 
Bulgaria , for a brief account of the Danubian or “ White " 
Bulgarians the article Bulgaria and the works there 
refened to may be consulted 

We have no adequate philological data for conclusively 
determining the ethnological position of the ancient Huns , 
and, in the attempt to solve the problem by other means, 
the student is at all points much hampered by the vague- 
ness and inaccuracy with which designations, apparently 
ethnological, are applied by ancient writers. Since the 
publication ot the Hi&toire Generate des Huns, des Turcs> 
des Mongols , et des autres Tartar es Occidentaux of De 
Guignes (1756-58), it has been usual to identify the first 
mentioned with the Heungnoo or Hiungnu, a people who, 
about the end of the 3d century b a, according to the 
Chinese annals, constituted a powerful empire extending 
from the Great Wall of China to the Caspian, but who, gra- 
dually falling into a state of anarchy, ultimately succumbed 
to the attacks of their enemies towards the close of the 
1st Christian century. Their subsequent history is veiy 
obscure, but it appears that one section of them fled west- 
ward and settled m the neighbourhood of the Ural river, 
and the extremely tempting hypothesis of De Guignes is 
that these were the direct ancestors of the Huns, who three 
centuries afterwards began, under Balamir, to exercise so 
formidable an influence on the affairs of Euiope. If so, 
then the Huns m ail probability belonged to the Turkish 
branch of the great Turanian race. 

According to the totally distinct line of investigation 
followed by Boesler, however, the Bulgarians, and therefore 
the Huns whose descendants they were, are to be regarded 
as of Finnic origin (see Romamsche Studien, p. 231 sqq) 
It has only to be added that by mediaeval writers, both 
Byzantine and Western, the word Hun is used much as the 
word Scythian was used by the ancients, WLtk the utmost 
gsneiality. JSTo very close connexion can be made out be- 
tween the Huns and the Magyars (Ovyypot, Ugri, Wengri, 
Ungn, Ungari, Hungan), who first became prominent about 
the 9th century and who were undoubtedly Finns. 

Literature — The contemporary authorities upon the subject of 
the Huns during the period of their greatest ascendency m Europe 
are the fragments of the eight books of the ihetoncian Pnscus, 
Concerning Byzantium and the Occurrences connected with Attila , 
with the writings of Anumanus Marcellmus the Bom an soldier, 
and of Jordams the Gothic bishop The account of the Huns 
given by the last-named must always he read in the light of the 
fact that as a Goth he could hardly avoid giving a somewhat exag- 
gerated picture of the great military power in the presence of which 
his own people had been able to show so little resistance, The 
truth of the somewhat elaborate sketch of the Huns by Ammianus 
has sometimes been doubted, hut caieful examination tends lather 
to establish its claim to be legardedas trustworthy After alluding 
to their portentous ugliness (of which, however, the only features 
he specifies axe the round shouldeis and the scarred beardless cheeks), 
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he pioceeds to mention some of the habits which m his opinion 
stamp them as surpassing all other baibauans m rudeness of life 
Then food, m addition to such roots as they are able to find, con- 
sists of the half-iaw flesh of anysoit of animal, prepared foi use by 
being earned foi some time between their poisons and the backs of 
the hardy little hoises which aie then almost inseparable com- 
panions Houses they have none, and their clothing, which is 
made partly of linen and partly ot the skms of field mice sewed to- 
gether, continues to be worn until it falls to pieces Then weapons 
are javelms or speais tipped with bone, and (for close combat) tlio 
swoid and lasso In warfare they seldom fight in rank, the 
method of attack they prefei being to thiow the enemy into con- 
fusion by repeated onset made m loose array They aie wholly 
without religion or sense of moial obligation Foi latei infor- 
mation we are dependent on the wi iters of the Byzantine his- 
tory (see Strife, Memo? ice populo ? um ohm ad JDanubmm , Pontum 
Euxmum, Paluclem Mceotidem , Caucasian, <lc , mcolentmm , ex 
scj iptoribus Byzantmis emtrn ac digest®, 1771-79, and the edition 
of the fiagments of Menander Piotectoi, published m the Bonn 
collection) For Chinese notices bearing or supposed to bear on the 
subject of the Huns, De Guignes, Yisdelou, and De Mailla leniam 
oui chief authorities , to these should be added M Stanislas Julien’s 
senes of papers on the Thukm in the 6th senes of the Journal 
Asiatique , and Mi ‘Wylie’s translations fiom the Han annals m the 
Journal of the AntJn opological Institute Other matenals on the 
geneial subject will be found m the admnable notes to Be Beau’s 
History of the Byzantine Empire, and m the editions of the Aime- 
man historians by St Martin, Langlois, and Biosset See also the 
Histoiy of Georgia by the last of these authors, the Clnowle of 
Nestor, which is made available to Western students in the edition 
of M Pans, the woiks of Zeuss, Pallmann, and Boesler alieady 
cited, Thierry, Histone d 3 Attila ct de ses JSuccesseui s t 1864, 
Sayous, Las Ongmcs et VJtlpoque Paienne de VHiston a des Honqi ois, 
1874, Jirecek, Qeseh. clcr Bulgaren, 1877, Hodglun, Italy and 
her Imadcrs, vol n , 1880, ICi use’s edition of Al Bekhn , with 
notes, the Account of the Khazais by M Haikavy, that of the 
Ephthalitw or White Hum, by M Vivien St Mai tin, and a series 
of papers by Mr Howorth “ On the Westerly Drifting of Nomades,” 
published in the Journal of the Anthi opological Institute 

HUNT, James Henry Leigh (1784-1859), one of the 
most delightful of English essayists and miscellaneous writers, 
and especially remarkable for his connexion with the most 
eminent literati of his time, was bom at Southgate, October 
19, 1784. His father, the son of a West Indian clergyman, 
had settled as a lawyer m Philadelphia, and his mother 
was the daughter of a merchant of that city. Having 
embraced the loyalist side, Leigh Hunt's father was com- 
pelled to fly to England, where he took orders, and acquired 
some reputation as a popular preacher, but want of steadi- 
ness, want of orthodoxy, and want of interest conspired to 
prevent his obtaining any preferment Leigh Hunt was 
educated at Christ's Hospital, of which school as it existed 
in his time he has left a lively account m his autobiography 
An impediment in his speech, afterwards removed, pre- 
vented his being sent to the university. “For some time 
after I left school," he says, “I did nothing but visit my 
school-fellows, haunt the book stalls, and write verses" 
These latter were published m 1802 under the title of 
Juvenilia , and, although the mere literary exercises of a 
clever boy, contributed to introduce him into literary and 
theatrical society. He began to write for the newspapers, 
published a volume of theatrical criticisms in 1807, and 
m 1808 quitted the War Office, where he had for some time 
filled a situation as clerk, to assume the editorship of the 
Examiner newspaper, a speculation of his brother John 
The new journal soon acquired a high reputation for inde- 
pendence, both in political and literary criticism. It was 
perhaps the only newspaper of the time which owed no 
allegiance to any political party, but assailed whatever 
seemed amiss, u from a principle of taste," as Keats hap- 
pily expressed it. The taste of the attack itself, indeed, 
was not always unexceptionable , and one upon the punce 
regent, unseemly and imprudent without doubt, but the 
chief sting of which lay in its substantial truth, occasioned 
(1813) a prosecution and a sentence of two years' imprison- 
ment in the Surrey jail. The effect was naturally to make 
Hunt a hero for the time being, and to give a political 
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diiection to the career of a man of letters. The position 
was an essentially false one, and led to an entire mis- 
nndei standing of Leigh Hunt’s character and aptitudes 
alike on the part of his friends and his antagonists. For 
the time he was exceedingly popular; the cheerfulness and 
gaiety with which he bore his imprisonment, and his amus- 
ing devices to mitigate its seventy, attiacted general 
attention and sympathy, and bi ought him visits from Byron, 
Moore, Biougham, and otheis, whose acquaintance exerted 
much influence on Ins future destiny In 1816 he made 
a permanent mark m English literature by the publication 
of his Story of Rimini There is perhaps no other instance 
of a poem short of the highest excellence having produced 
so important and durable an effect in modifying the accepted 
standards of literaiy composition. The secret of Hunt’s 
success consists less in superiority of genius than of taste 
His refined critical perception had detected the supenonty 
of Chaucer’s verification, as adapted to the present state 
of our language by Dry den, ovei the sententious epigram- 
matic couplet of Pope which had supeiseded it. By a 
simple return to the old manner he effected for English 
poetry m the comparatively restricted domain of metrical 
art what Wordswoifch had already effected in the domain 
of natui e , liza is an achievement of the same class, though 
not of the same calibre. His poem is also a triumph m 
the art of poetical narrative, abounds with verbal felicities, 
and is pervaded throughout by a free, cheerful, and 
animated spiiit, notwithstanding the tiagic nature of the 
subject It has been remarked that it does not contain one 
hackneyed or conventional rhyme. Other chai act eristic 
traits are less commendable, and the writer’s occasional 
flippancy and familiarity, not seldom degenerating into the 
ludicrous, made him a mark for ridicule and parody on 
the pait of his opponents, whose animosity, however, was 
rather political than literary. These faults were still more 
conspicuous m other pieces published by him about this 
date Ere long, however, Keats’s “ Lamia ” and Shelley’s 
“Julian and Maddalo” manifested the deliverance which 
he had wrought for English nairative poetry. Both these 
illustrious men belonged to the circle gathered aiound 
him at Hampstead, which also included Hazhtt, Lamb, 
Piocter, Haydon, Cowden Clarke, Dilke, Coulson, Rey- 
nolds, and m general almost all the using young men 
of letters of Liberal sympathies. He had now for some 
years been married to Marianne Kent, who seems to have 
been sincerely attached to him, but was not in every re- 
spect a desirable partner. His own affairs were by this 
time m the utmost confusion, and he was only saved from 
rum by the romantic generosity of Shelley. In return he 
was lavish of sympathy to Shelley at the time of the latter’s 
domestic distresses, and defended him with spirit in the 
Examiner , although he does not appear to have at this date 
appreciated his genius with either the discernment or the 
warmth of his gen erous adversary, Professor Wilson Keats 
he welcomed with enthusiasm, and aided to the uttermost, 
though Keats seems to have subsequently felt that Hunt’s 
example as a poet had been m some respects detrimental 
to him. After Shelley’s departure for Italy (1818) Leigh 
Hunt’s affairs became still more embarrassed, and the pro- 
spects of political refoim less and less satisfactory His 
health and his wife’s failed, and he was obliged to discon- 
tinue his charming series of essays entitled the Indicator , 
having, he says, “almost died over the last numbers.” 
These circumstances induced him to listen to a proposal, 
which seems to have originated with Shelley, that he should 
proceed to Italy and join Shelley and Byron m the estab- 
lishment of a periodical work in which Liberal opinions 
should be advocated with more freedom than was possible 
at home. The project was injudicious from every point of 
view, it would have done little for Hunt or the Liberal cause 
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at the best, and depended entirely upon the co-operation 
of Byron, the most capricious of allies, and the most parsi- 
monious of paymasters Byion’s principal motive for 
acceding to it appears to have been the expectation of 
acquiring influence over the Examine ?, and he was exceed- 
ingly mortified on discovering when too late that Hunt had 
parted, or was considered to have parted, with his interest 
m the journal. Leigh Hunt left England for Italy in 
Novembei 1821, but storm, sickness, and misadventure 
retarded his arrival until June 1822, a rate of progress 
which Peacock appropriately compares to the navigation 
of Ulysses. 

Hunt’s arrival m Italy was almost immediately followed 
by the tragic death of Shelley, which destroyed every pro- 
spect of success for the Libeud . Hunt was now virtually 
a dependant upon Byron, whose least amiable qualities 
were called forth by the 1 elation of pation to an unsym- 
pathetic dependant, burdened with a large and trouble- 
some family, and who was moreover incessantly wounded 
m the most sensitive part by the representations of his 
friends that he was losing caste by the connexion The 
Libei al lived through four quarterly numbeis, contain- 
ing contributions no less memorable than Byron’s u Vision 
of Judgment” and Shelley’s translations fiom Faust , 
but it produced little effect on the whole, and m 1823 
Byron sailed for Greece, leaving his coadjutor at Genoa to 
shift for himself The Italian climate and manners, how- 
ever, -were entirely to Hunt’s taste, and he protracted his 
xesidence until 1S25, producing in the interim his matchless 
translation of Pedi’s Bacco m Toscana , and the religious 
work subsequently published under the title of The Religion 
of the Heart In 1825 an unfortunate litigation with his 
brother brought him back to England, and m 1827 he 
committed the greatest mistake of Ins life by the publi- 
cation of his Loi d Byron and Ms Contemporai ies> The 
work is of considerable value as a corrective of meiely 
idealized estimates of Lord Byron. But such a corrective 
should not have come from one who had lam under obliga- 
tions to Byron, however tufting, or however they might 
seem to be cancelled by subsequent unkmdness. Leigh 
Hunt should also have considered that the materials for his 
estimate of Byron were chiefly afforded by a residence under 
Byron’s own roof. Apart from its obvious impropriety, 
the publication m itself is in general petty and carping 
Hunt’s attitude towards Byron is always that of the inferior, 
in proportion, therefore, as Byron is made to look small, 
Hunt appears still smaller. The book’s reception was even 
more unfavourable than its deserts. British manliness and 
British cant were for once equally shocked, and the author 
especially writhed under the withering satire of Moore. 
For many years ensuing, the history of Hunt’s life is that 
of a painful struggle with poverty and sickness. He worked 
unremittingly, but one effort failed after another Two 
periodical ventures, the Taller and the London Journal, 
were discontinued for want of subscribers, although m the 
latter Leigh Hunt had able coadjutors, and it contained 
some of his best writing. His editorship of the Monthly 
Repository, in which he succeeded W, J Fox, was also 
unsuccessful The adventitious circumstances which had 
for a time made the fortune of the Examiner no longer 
existed, and Hunt’s strong and weak points, his lefinement 
and his affectations, were alike unsuited to the general 
body of readers. Sir Ralph Esher , a romance of Charles 
the Second’s period, was more successful, and Captain 
Sword and Captain Pen, a spirited contrast between the 
victories of peace and the victories of war, deserves to be 
ranked among his best poems. In 1840 his circumstances 
were improved by the successful representation of his Legend 
of Florence, a play of great merit, although it has not 
maintained itself upon the stage. Lovefs Amazements, a 
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comedy, was acted several yeats afterwards , anrl other 
plays aie extant m MS. The pietty narrative poem of 
The Palfrey was published m 1812 , and about this time 
lie began to wnte for the Fdmbuiyli Review In 1844 he 
was further benefited by the generosity of Mis Shelley and 
her son, the present baionet, who, on succeeding to the 
family estates, settled an annuity of .£120 upon him, and 
iu 1847 Loid John Bussell procured him a clviI list peu- 
sion of £200 The flints of the improved comfort and 
augmented leisure of these lattei years weie visible m the 
production of some charming volumes Foremost among 
these are the companion books. Imagination and Fancy 
and Wit and Humom In these Leigh Hunt shows himself 
as within a certain lange the most refined, appreciative, 
and felicitous of critics. Homer and Milton may be upon 
the whole beyond his leach, though even heie he is gieat in 
the detection of minor and unappiehended beauties, with 
Spenser and the old English dramatists he is peifecdy at 
home, and his subtle and disci miniating euticism upon 
them, well as upon his own great contempoianes, is 
continually bringing to light beauties unsuspected by the 
reader, as they were probably undesigned by the wntei 
His companion volume on the pastoral poefciy of Sicily, 
quaintly entitled A Jar of Honey from Mount Hybla , is 
almost equally delightful The Town and Men , Women , 
and Rooks aie partly made up from foimer material The 
Old Court Suburb is an anecdotic sketch of Kensington, 
wheie he long resided befoie his final removal to Hammer- 
smith In 1850 he published his autobiography, a naive 
and accurate piece of self-portraiture, full of affectations, 
but on that very account free Horn the affectation of 
unreality It is more chary of portraits of contemporaries 
than might have been expected, but contains very detailed 
accounts of some of the most interesting periods of the 
author’s life, his education at Chust’s Hospital, Ins imprison- 
ment, and his residence m Italy In 1855 his narrative 
poems, original and translated, were collected under the 
title of Stories m Verse , with an interesting pieface. He 
died at Putney, on August 28, 1859. 

The character of Leigh Hunt is not easy to delineate, 
not from any difficulty of recognizing or harmonizing its 
leading features, but from that of depicting the less admir- 
able traits m a manner consistent with the affection and 
respect to which it is entitled on the whole His vn tues 
were charming rather than imposing or bulhant, he had 
no vices, but very many foibles His gieat misfortune 
was that these foibles were for the most part of an undig- 
nified sort, and, though it may seem a paradox, that they 
were so harmless, and on so miniature a scale. Leigh 
Hunt’s affectation, for example, is not comparable to 
Byron’s, or his egotism to Wordsworth’s, and therefore its 
very pettiness excites a sensation of the ludicrous which 
the colossal self-consciousness of his contemporaries does 
not produce The very sincerity of his nature is detrimen tal 
to him , the whole man seems to be revealed in everything 
he ever wrote, and hence the most beautiful productions of 
his pen appear in a manner tainted by his really very 
pardonable weaknesses. Some of these, such as his help- 
lessness m money matters, and his facility m accepting the 
obligations which he would have delighted to confer, were 
unfortunately of a nature to involve him m painful and 
humiliating embarrassments, which seem to have been 
aggravated by the mismanagement of those around him. 
The notoriety of these things has deprived him of much of 
the honour due to him for his fortitude under the severest 
calamities, for his unremitting literary industry under the 
most discouraging circumstances, and for his uncompro- 
mising independence as a journalist and an author, It 
was 3ns misfortune to be involved m politics, for which 
he had little vocation, and which embroiled him with 


many with whom he would otherwise have been on good 
terms “Though I was a politician,” he says himself, 
“I had scarcely a political work m my library Spenseis 
and Aiabian Tales filled up the shelves ” He was m fact as 
thorough a man ox letteis as ever existed, and most of his 
failings were more oi less incidental to that character But 
it is not every consummate man of letteis of whom it can be 
unhesitatingly affhmed that he was biave, just, and pious, 

Leigh Hunt’s ehaiactei as an author was thecounteipait 
of his character as a man In some respects his literal y 
position is unique Few men have effected so much by 
mere exqmsiteness of taste in the absence of high creative 
powet , fewer still, so nelily endowed with taste, have so 
frequently and conspicuously betrayed the want of it As 
Woidswoitli could ne\ei see wheie simplicity of poetic 
diction lapsed into mere prose, so Hunt was incapable of 
discovering wheie familiarity became flippancy While 
Wordswoith, however, is at woist wearisome, Hunt is some- 
times positively offensive to fastidious readers This obser- 
vation principally refers to his poetiy, which, m spite of 
such vexatious flaws, nevertheless possesses a brightness, 
animation, artistic symmetry, and metrical haimony, which 
lift the author out of the lank of minor poets, particularly 
when the influence of his example upon his contemporaries 
is taken into account He excelled especially m narrative 
poetiy, of which, upon a small scale, there aie probably no 
better examples m out language than “Abouben Adhem ” 
and “Solomon’s Bing.” He possessed every qualification 
for a translator, and it is to be regretted that his per- 
formances in that department aie not more numerous and 
sustained As an appreciative cutic, whether literary or 
dramatic, he is hardly equalled , Ins guidance is as safe 
as it is genial. The no less important vocation of a 
censor was uncongenial to his gentle natuie, and was larely 
essayed by him 

The principal authorities foi Leigli Hunt’s life are Ins Autofoo- 
l pcipkij , published m 1850, and reprinted since lus death with ad- 
ditions and collections, and the two volumes of his Gen ? csjMidcnce, 
published with a connecting thiead of biography by his son m 1862 
The lefeicnces to him m the waitings and biographies of Ins con- 
tempoiaues aie mnrnuei able A full bibliogiaphy of Ins woiks, 
with excellent lemarks, has been published by Ml Alexander 
Ireland (H G) 

HITFTT, William Heney (1790-1861), water-colour 
paintei, was born near Long Acre, London, Maicli 28, 1790 
Ovei coming the usual parental objections, he was appren- 
ticed about 1805 to John Vailey, the landscape-pamtei, 
with whom he lemamed five oi six yeais, exhibiting tin eo 
oil pictures at the Boyal Academy m 1807 He was early 
connected with the society of pamteis in watei-colour, of 
which body, then m a transition state, he w as elected asso- 
ciate m 1824, and full member m 1827. To its exhibi- 
tions he was until the year of his death one of the most 
prolific contributors Many years of Hunt’s uneventful 
and industrious life were passed at Hastings. He died of 
apoplexy, February 10, 1864. 

Hunt w r as one of the creators of the English school of 
water-colour painting His subjects, especially those of 
his later life, are extremely simple , but, by the delicacy, 
humour, and fine power of their treatment, they take lank 
second to works of the highest ait only. Considered techni- 
cally, his works exhibit all the resources of the water-colour 
painter’s ciaft, from the purest transparent tmtmg to the 
boldest use of body-colour, rough papei, and scraping for 
texture. His sense of colour is perhaps as true as that of 
any English artist “He was,” says Kuskm, “take him for 
all 'in all, the finest painter of still life that ever existed.” 
Several fine and characteristic examples of Hunt’s work, as 
the Boy and Goat, Brown Study, and Plums, Primroses, 
and Birds’ Meets, are in the water-colour galleries at South 
Kensington. 
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HUHTEE, John (1728-1793), — as physiologist and 
surgeon combined, unrivalled m the annals of medicine, — 
born February 13, 1 1728, at Long Calderwood, in the 
parish of East Kilbride, Lanarkshire, was the youngest of 
the ten children of John and Agnes Hunter His father, 
who died October 30, 1741, 2 aged 78, was descended from 
the old Ayrshire family of Hunter of Hunterston, and his 
mother was the daughter of a Mr Paul, treasurer of Glas- 
gow Hunter is said to have made but little progress at 
school, being averse to its restraints and pursuits, and fond 
of country amusements When seventeen years old he 
repaired to Glasgow, where he for a short time assisted 
his brother-m-law, Mr Buchanan, a cabinetmaker, who had 
involved himself m pecuniary difficulties Being desirous 
at length of some settled occupation, he obtained from his 
brother William permission to aid, under Mr Symonds, m 
making dissections m his anatomical school, then the most 
celebrated m London, intending, should he be unsuccessful 
there, to enter the army He arrived accordingly in the 
metropolis m September 1 748, about a fortnight before the 
commencement of his brother’s autumnal course of lectures 
After succeeding beyond expectation with the dissection of 
the muscles of an arm, he was entrusted with a similar part 
injected, and from the excellence of his second essay Dr 
Hunter predicted that he would become a good anatomist 
Seemingly J ohn Hunter had hitheito received no instruction 
m preparation for the special course of life upon which he 
had entered. His brother, with whom he was now inti- 
mately associated, was one of the most brilliant exponents 
of medical science, and enjoyed the society of the best cul- 
tured men of the age ; but that it was thiough this circum- 
stance that, as stated by E. A Stafford, 3 “ he was taught to 
think,” and that his mind, as has been surmised, had pre- 
vious to his coming to London been “ idle, heedless, and 
aimless,” can hardly be concluded m the face of what the 
future revealed of the practical and inquiring turn and the 
originality of his mental disposition Bather we may 
assume, witliB B Cooper, 4 that Hunter was naturally gifted 
with powers of mind which rendeied him to some extent in- 
dependent of the training required by less extraordinary 
intellects Dr J Bidge, 5 speaking of Hunter’s permitted 
truancy from the grammar school, argues that early tuition 
and attainments, at least of the kind imparted, being in- 
consistent with a natural education of the senses, are not 
favourable to the production of extraordinary genius. 
Hunter’s power of estimating what was worth doing, and 
what could he done, is by Dr Moxon 6 ascribed in part to 
his being “ a man who had a free youth, not over-taught, 
nor over-strained,” and, if it be tiue that “the early part 
of life, the school-time, has long been spent, and is spent, in 
pursuits which minister but little to the culture of the 
mind, or to the communication and reception of knowledge 
useful to any class of society m proportion to the time 
consumed,” 7 it is possible that his dislike to scholastic 
exercises may have served to protect Hunter from influences 
opposed to that very endowment which made him pre- 
eminent as a teachei, namely, the power of perceiving the 
relation of numerous individual facts as illustrations of 
general pimciples 

x The date is thus entered m the parish legister, see Adams, 
Memoirs , Appendix, p 203 The Huntenan Oiation, instituted m 
1813 hy Dr BaiUie and Sir Everard Home, is delivered at the Royal 
College of Surgeons on the 14th of Eebruaiy, which Hunter used to 
give as the anmversaiy of his "birth 

2 Ottley’s date, 1738, is inaccurate, see Simmons, Account of 
TV Hunter , p 7 Hunter’s mother died Nov 3, 1751, aged 66 

3 Bunt Oral , 1851, p 6 4 Hunt Orat , 1853, p 7 

5 Observations on the Life, disease, and Heath of J Hunter , p 19, 
1855 

6 See Oration before Huntenan Society, Med Times and Gazette, 
March 1877, p 224 

7 R, Quam, Hunt Orat , 1869, p. 19. 
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Hard-working, and singularly patient and skilful m 
dissection, Hunter had by his second winter m London 
acquired sufficient anatomical knowledge to be entrusted 
with the charge of his brother’s practical class, with the 
membeis of which, a& also with the resurrection men, he 
was a universal favomite In the summer months of 
1749-50, at Chelsea Military Hospital, lie attended the 
lectures and operations of Cheselden, on whose retirement 
m the following year he became a surgeon’s pupil at St 
Bartholomew’s, where Pott was one of the senior surgeons. 
In the summer of 1752 he visited Scotland, Home and, 
following him, Ottley state that Hunter began in 1754 to 
assist his brother as his partner m lecturing , according, 
howevei, to the Emopean Magazine for 1782, the office of 
lecturer was offered to Hunter hy Ins brother m 1758, but 
declined by him on account of the “ insuperable embanass' 
ments and objections ” which he felt to speaking in public. 
In 1754 he became a surgeon’s pupil at St George’s Hos 
pital, where he was appointed house-surgeon m 1756. s 
During the period of his connexion with Dr Hunter’s school 
he, m addition to other labours, solved the problem of the 
descent of the testis m the fostus, traced the ramifications of 
the nasal and olfactory neives within the nose, experiment- 
ally tested the question whether veins could act as absorbents, 
studied the foimation of pus, and the nature of the placental 
circulation, and with his brother earned the chief ment ot 
practically proving the function and importance of the 
lymphatics m the animal economy. On June 5, 1755, 9 he 
was induced to enter as a gentleman commoner at St Mary’s 
Hall, Oxford, but his true instincts would not permit him, 
to use his own expression, “to stuff Latin and Greek at 
the university ” Some three and thirty yeais latei he thus 
significantly wrote of an opponent* — “Jesse Foot accuses 
me of not understanding the dead languages , but I could 
teach him that on the dead body which he never knew 
m any language dead or living ” 10 Doubtless, however, 
linguistic studies would have seived to correct m him what 
was perhaps a natural defect — a difficulty in the presenta- 
tion of abstract ideas which was not wholly attributable to 
the novelty of his doctrines. 

An attack of inflammation of the lungs m the spring of 
1759, apparently caused by overwork, having produced 
symptoms threatening consumption, by which the promis- 
ing medical caieer of his brother James had been cut short, 
Hunter, with a view to residence abroad for a season, 
obtained from Mr Adair m October 1760 the appointment 
of staff-surgeon in Hodgson and Keppel’s expedition to 
Bellei&le, With this he sailed m 1761 In the following 
year he served with the English forces on the frontier of 
Portugal. "Whilst with the army he acquired the extensive 
knowledge of gunshot wounds embodied in his important 
treatise on that subject, published in 1794, in which, 
amongst other matters of moment, he insists on the rejec- 
tion of the indiscriminate practice of dilating with the 
knife followed almost universally by surgeons of his time. 
When not engaged in the active duties of his piofession, 
he occupied himself with physiological and other scientific 
reseaLehes. Thus, m 1761, off Bellelsle, the conditions of 

8 So in Home’s Life, p xvi , and Ottley’ s, p 15 Hunter himself 
{Treatise on the Blood, p 62) mentions the date 1755 

9 Ottley mconectly gives 1753 as the date In the buttery "book 
for 1755 at St Mary’s Hall his admission is thus noted “Die Jumi 
5 to 1755 Admissus est Johannes Hunter superiors orchids Commeu- 
salis ” Hunter apparently left Oxford after less than two months* 
residence, as the last entry m the butteiy book with charges for 
battels against his name is on July 25, 1755 His name was, how- 
ever, retained on the books of the Hall till Decembei 10, 1756 The 
writer is indebted to Di John Gnfhths, Keeper of the Ai chives, Ox- 
ford University, for the following recoid of Hunter’s matriculation — 
e 1 Ter 0 Tnn 1755 — Jumi 5 to Axil S Mar. Johannes Hunter 24 
Jolianms de Kilbride m Com Clidesdale Scotiss Arm fil. ” 

10 Ottley, Life off Hunter, p 22* 
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the coagulation of the blood were among the subjects of 
his inquiries 1 Later, on land, he continued the study of 
human anatomy, and airanged his notes and memoranda 
oil inflammation, he also ascertained by experiment that 
digestion does not take place in snakes and lizaids during 
hibernation, and observed that enforced vigorous movement 
at that season proves fatal to such animals, the waste so 
occasioned not being compensated, whence he drew the 
inference that, in the diminution of the power of a part 
attendant on mortification, lesorfc to stimulants which in- 
crease action without giving real strength is inadvisable 2 
A MS catalogue by Hunter, probably written soon after 
his return from Portugal, shows that he had already made 
a collection of about two hundred specimens of natural and 
moibid structures. 

On arriving m England early in 1763, Hunter, having 
retired from the army on half-pay, took a house in Golden 
Square, and commenced the career of a London surgeon, 
Most of the metropolitan practice at the time was held by 
Tott, 0, Hawkins, Sharpe, Warner, Adair, and Tomkins , 
and Hunter sought to eke out his at first slender income 
by teaching practical anatomy and operative surgery to a 
private class His leisure was devoted to the study of 
comparative anatomy, to procure subjects for which lie 
obtained the refusal of animals dying m the Tower 
menagerie and m various travelling zoological collections 
In connexion with his ruptuie of a tendo Aclullis, 3 in 
1767, he performed on dogs several experiments which, 
with the illustrations in his museum of the reunion of such 
stmetures after division, laid the foundation of the modern 
practice of cutting through tendons for the relief of distorted 
and contracted joints. In the same year he was made a 
fellow of the Royal Society His first contribution to the- 
Philosophical Transactions , with the exception of a supple- 
ment to a paper by J Ellis in the volume for 1766, was 
an essay on post-moitem digestion of the stomach, written 
at the request of Sir J. Pringle, and read June 18, 1772, 
m which he first coriectly explained that phenomenon as 
a result of the action of the gastric juice 4 Hunter, on 
December 9, 1768, was elected a surgeon to St George’s 
Hospital, and, soon after, a member of the Corporation of 
Surgeons He now began to take house-pupils Among 
these were Edward Jenner, who came to him m 1770, and 
until the time of Hunter’s death corresponded with him on 
the most intimate and affectionate terms, W Guy, Kingston, 
DrPhysick of Philadelphia, andEverard Home, his brother- 
in-law. Mr Lynn and Sir A. Carlisle, though not inmates 
of his house, were frequent visitors there His pupils at 

1 Treatise on the Blood , p. 21 

s See Adams, Memoirs? pp, 32, 38 Of Hunter's Treatise on the 
Blood, p. 8, and Works, ed Palme**, i 604 —On tlie employment of 
Hunter is term et increased, action J; with respect to inflammation, see 
Paget, Lect, m Burg Path , 3d ed., p 321 sgg 

3 According to Hunter, as quoted in Palmer’s edition of his lectures, 
p 437, the accident was “ after dancing, and after a violent fit of 
the cramps” Gift, howevei, who says he piobably never danced, 
believed that he met with the accident f( in getting up from the dis- 
secting table after being cramped by long sitting ” (see W Lawrence, 
Hunt Oral , 1834, p 64) 

4 The subjects and dates of his subsequent papers in the Toans* 
actions, the titles of which give little notion of the richness of their 
contents, aie as follows — The torpedo, 3773; air-receptacles in 
buds, and the (xillaroo trout, 1774, the Gymnotus electricits, and the 
production of heat by animals and vegetables (supplemented in 1777), 
1775; the recoveiy of people apparently drowned, 1776, the free 
martin, 1779 ; the communication of smallpox to the foetus in utero, 
and the occur* ence of male plumage in old hen pheasants, 1780 ; the 
organ of hearing m fishes, 1782, the anatomy of a "new marine 
animal” described by Home, 1785; tbe specific identity of the wolf, 
jackal, and dog (supplemented m 1789), the effect on fertility of extir- 
pation of one ovarium, and the structure and economy of whales, 
1787; observations on bees, 1798 , and some remarkable caves m 
Bayreuth and fossil bones found therein, 1794 With these may be 
included a paper by Home, from matenals supplied by Hunter, on 
certain homy excrescences of the human body. 
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Sfc George’s included Abernetliy, Cline, James Earle, and 
Astley Cooper. From the high reputation m their profes- 
sion which these one and all attained, some estimate may 
be formed of the weight and value of Hunter’s peisonal 
influence and teaching In 1770 he settled m Jermyn 
Street, in the house which his brother William had pre- 
viously occupied, and in July 1771 he married Anne, the 
eldest daughter of Mr Robeifc Home, surgeon to Burgoyne’s 
regiment of light-horse 5 

From 1772 till his death Hun tei resided during autumn 
at a house built by him at Earl’s Court, Brompton, where 
most of his biological leseaiches were earned on There he 
kept for the purpose of study and expenment the fishes, 
lizards, blackbirds, hedgehogs, and other animals sent him 
from time to tune by Jenner, tame pheasants and paitndges, 
at least one eagle, toads, silkwoims, and many more 
creatures obtained from every quarter of the globe. Bees 
he had under observation m his conservatory for upwaids 
of twenty yeais; hornets and wasps weie also diligently 
studied by him On two occasions his life was in risk 
from his pets — once m wrestling with a young bull, and 
agam when lie fearlessly took back to their dens two 
leopards which had broken loose among his dogs Choos- 
ing intuitively the only true method of philosophical dis- 
covery, Hunter, ever cautious of confounding fact and 
hypothesis, besought of nature the tiuth thiongh the 
medium of mamfold experiments and observations “He 
had never lead Bacon,” says Babingfcon, “but his mode of 
studying nature was as strictly Baconian as if he had ” 6 
To Jenner, who had offered a conjectural explanation of a 
phenomenon, he writes, August 2, 1775 “I think your 
solution is just ; but why think 2 why not try the experi- 
ment? Bepeat all the experiments upon a hedgehog 7 as 
soon as yon receive this, and they will give you the solu- 
tion.” Perhaps no man busily engaged m professional 
practice has ever conducted so many physiological and 
pathological investigations m the animal world as Hunter; 
and yet it was with him an axiom “that experiments 
should not be often repeated which tend meiely to establish 
a principle already known and admitted, but that the next 
step should be the application of that principle to useful 
purposes” (“Amm CEcon, Worls, iv 86) During fifteen 
years he kept a flock of geese simply m order to acquaint 
himself with the development of birds m eggs, with refer- 
ence to which he remarked — “ It would almost appear that 
this mode of propagation was intended for investigation.” 
In bis toxicological and other researches, m which his ex- 
perience had led him to believe that the effects of noxious 
drugs are nearly similar m the brute creation and in man, 
he had already, in 1780, as he states, poisoned some 
thousands of animals,” 8 

By inserting shot at definite distances m the leg-bones 
of young pigs, and also by feeding them with madder, 
by which all fresh osseous deposits are tinged, 9 Hunter 
obtained evidence that bones increase in size, not by the 
intercalation of new amongst old particles, as had been 

5 Mrs Hunter died January 7, 1S2I ; m Holies 8 facet, Cavendish 
Square, London, in Iier seventy-ninth year She was a handsome and 
accomplished woman, and well fulfilled the social duties ol her position 
The words for Haydn’s English canzonets were supplied by her, and 
Were mostly original poems ; of these the lines beginning “ My 
mother bids me bind my hair ” aie, fiom the beauty of the accom- 
panying music, among the best known (See B Hates m Gent Mag , 
xei , pt. 1, p 89, quoted m IVichols’s Lit Anec., 2d eer , vii 638 ) 

6 Hunt. Orat , 1842, p 15. 

7 The condition of this animal dunng hibernation was a subject of 
special interest to Hunter, who thus introduces it, even m a letter of 
condolence to Jenner m 1778 on a disappointment in love; — “But 
let her go, never mmd her I shall employ you with hedgehogs, for 
I do not know how fax I may trust mine ” 

$ See his evidence at the trial of Captain Donellan, Works? i. 195. 

9 On the discovery of the dyeing of hones hy madder, see Belchiei , 
Phil, Trane.? voL xxxix, 1786, pp. 287 and 299. 
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lmagiaed by Duliamel, but by means of additions to their 
extremities and circumference, excess of calcaieous tissue 
being removed by the absorbents. Some of his most 
extraordinary experiments were to illustrate the relation of 
strength of constitution to sex, He exchanged the spuis 
of a young cock and a young pullet, and found that on the 
former the transplanted structure gLew to a fair size, on 
the latter but little, whereas a spur from one leg of a cock 
transferred to its comb, a part well supplied with blood, 
grew more than twice as fast as that left on the other leg 
Another experiment of his, which required many trials for 
success, was the engrafting of a human incisor on the comb 
of a cock 1 The uniting of parts of different animals when 
brought into contact he attributed to the production of 
adhesive instead of suppurative inflammation, owing to 
their possession of “ the simple living pnucLple ” 2 The 
effects of habit upon structure were illustrated by Hunters 
observation that m a sea-gull which he had brought to 
feed on barley the muscular panetes of the gizzard be- 
came greatly thickened. A similar phenomenon was noticed 
by him in the case of othex carnivorous birds fed on a 
vegetable diet. 

It was in 1772 that Hunter, in order effectually to gauge 
the extent of his own knowledge, and also to correctly 
express his views, which had been repeatedly misstated or 
ascdbed to others, commenced his lectures on the theory 
and practice of surgery, at first delivered free to his pupils 
and a few friends, but subsequent to 1774 on the usual 
terms, four guineas Though Pott, indeed, had petceived 
that the only true system of surgery is that which most 
closely accords with the curative efforts of nature, a rational 
pathology can hardly be said to have had at this tune any 
existence , and it was generally assumed that a knowledge 
of anatomy alone was a sufficient foundation for the study 
of surgery. Hunter, unlike his contemporaries, to most of 
whom his philosophic habit of thought was a mysteiy, and 
whose books contained little else than relations of cases, 
and modes of treatment, sought the leason for each pheno- 
menon that came under his notice The principles of 
surgery, he maintained, are not less necessary to be under- 
stood than the principles of other sciences , unless, indeed, 
the surgeon should WLsh to resemble “ the Chinese philo- 
sopher whose knowledge consisted only m facts 57 In that 
case the science must remain unimproved until fresh facts 
arise. Too much attention, he remarked, cannot he paid 
to facts, yet a multitude of facts overcrowd the memory 
without advantage if they do not lead us to establish 
principles, by an acquaintance with which we learn the 
causes of diseases Hunter’s course, which latterly com- 
prised eighty-six lectures, delivered on alternate evenings 
between the hours of seven and eight, lasted from October 
to April. Some teachers of his time were content to 
dismiss the subjects of anatomy and surgery m a course of 
only six weeks’ duration. The task of lecturing is said to 
have been to Hunter so formidable that at the commence- 
ment of each course he was obliged to take half a drachm 
of laudanum His class was usually small, and never 
exceeded thirty, Among its members at various times 
were Abernethy, Carlisle, Chevalier, Cline, Coleman, 
Astley Cooper, Home, Lynn, and Macartney. Hunter was 
deficient in the gifts of a good extempore speaker, being m 
this respect a remarkable contrast to his brother William ; 
and he read his lectures, seldom raising his eyes from the 
manuscript. His manner with his auditory is stated to 

1 Assays and Observations, i 55, 56. ** May we not clam for him, 55 
says Sir Wm Fergusson with reference to these experiments, “that 
he anticipated hy a hundred years the scientific data on which the 
present system of human grafting is conducted (Hunt Orat , 1871, 
P !7) 

2 Essays and Observations, i, 115 j cf. T forhs, i. 891. 
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have been embarrassed and awkward, or, as Adams puts 
it ( Obs on Moibul Pom, p 272), “frequently ungiaceful,” 
and his language always unadorned , but that his “ expres- 
sions for the explaining of his new theories rendered his 
lectutes often unintelligible’ 5 is scarcely evident in his 
pupils’ notes still extant. His own and others’ errors and 
fallacies were exposed with equal freedom m his teaching 
Occasionally he would tell his pupils, “You had better 
not write down that observation, for veiy likely I shall 
think differently next year,” and once to a question of 
Coleman’s he leplied, “Never ask me what I have said 
or what I have written , but, if you will ask me what my 
piesent opinions are, I will tell you ” He was always much 
gratified when, in the conveisations that he encouraged his 
hearers to hold wuth him at the end of his lectures, he 
found that what he said was understood and appreciated. 

In January 1776 Hunter was appointed surgeon-extra- 
ordmary to the king He commenced m the same year his. 
Cioonian lectuies on muscular motion, continued annually, 
except m 1777, till 1782 they were never published by 
him, being in his opinion too incomplete In 1778 ap- 
peared the second part of his Tieatise on the Natmcd 
History of the Human Teeth, the first part of winch was 
published m 1771 It was m the waste of the dental 
alveoli and of the fangs of shedding teeth that in. 1754-55, 
as he tells us, he received his first hint of the use of the 
absorbents. Abernethy ( Phys Led , p. 196) relates that 
Hunter, being once asked how he could suppose it possible 
for absoibents to do such things as he attributed to them, 
leplied, “Nay, I know not, unless they possess powers 
similar to those which a caterpillar exerts when feeding 
on a leaf ” Hunter in 1780 read befoie the Royal Society 
a paper in which he laid claim to have been the first to 
make out the nature of the utero-placental circulation Hia 
biother William, who had five years previously described 
the same in his Anatomy of the Gravid Uterus . thereupon 
wrote to the Society attributing to himself this honour. 
John Hunter in a rejoinder to his brother’s letter, dated 
Pebruaiy 17, 1780, reiterated his former statement, viz, 
that his discovery, on the evening of the day in 1754 that 
he had made it m a specimen injected by a Dr Mackenzie, 
had been communicated by him to Dr Hunter. Thus arose 
an estrangement between the two Hunters, which con- 
tinued until the time of William’s last illness, when his 
brother obtained permission to visit him 

In 1783 Hunter was elected a member of the Royal 
Society of Medicine and of the Royal Academy of Surgery 
at Paris, and took pait in the formation of “A Society for 
the Improvement of Medical and Chirurgical Knowledge ” 3 
It appears from a letter by Hunter that in the latter part 
of 1783 he, with Jenner, had the subject of colour-blindness 
under consideration. As m that year the lease of his 
premises in Jermyii Street was to expire, he puichased the 
twenty-four years’ leasehold of two houses, the one on the 
east side of Leicester Square, the other in Castle Street, 
with intervening ground, Between the houses he built in 
1783-85, at an expense of above £3000, a museum for Ms 
anatomical and other collections. These by 1782 had cost 
him £10,000, and contained preparations of numerous 
specimens presented by Sn Joseph Banks, the Honourable 
C Greville, and Mr Walsh. The new edifice consisted of 
a hall 52 feet long by 28 feet wide, and lighted from the top, 
With a gallery all round, and having beneath it a lecture 

3 The Ti ansactions of the Society contain papers by Hunter on 
inflammation of veins (1784), intussusception (1789), a case of para- 
lysis of the muscles of deglutition (1790), and a case of poisoning 
during piegnancy (1794), with others written by Home, from materials 
supplied by him, on Hunter’s operation for the cure of popliteal aneur- 
ism, on loose cartilages in joints, on certain horny excrescences of the 
human body, and on the growth of bones 
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theatre, and a room, used subsequently for tlie meetings of 
the Lycosum Medicum, a society instituted by Hunter and 
Forclyce In April 1 785 Hunter’s collections were removed 
into it under the superintendence of Home and Bell, 1 and 
another assistant, AndrA Among the foreigners of dis- 
tinction that inspected the museum, which was now shown 
by Hunter twice a year, — in October to medical men, and 
in May to other visitors, — were Blumenbach, Camper, Poll, 
and Scaipa. In the acquisition of subjects for his varied 
biological investigations and of specimens for his museum, 
expense was a matter of small moment with Hunter Thus 
at one time he endeavoured, at his own cost, to obtain in- 
formation respecting the Cetacea by sending out a surgeon 
to the Forth m a Greenland whaler, He is said, moreover, 
to have given, m June 1783, no less than £500 for the 
body of 0 ? Bnen, or Byrne, the Irish giant, whose skeleton, 
7 feet 7 inches high, is so conspicuous an object m the 
museum of the College of Surgeons of London 2 

Hunter, who m the spring of 1769-72 hadsuffeied fiom 
gout, in spring 1773 from spasm appaiently m the pyloric 
region, accompanied by failuie of theheait’s action (Otfcley, 
Life , p 44), and m 1777 from vertigo with symptoms of 
angina pectoris, had in 1783 another attack of the last 
mentioned complaint, to which he was henceforward subject 
when under anxiety or excitement of mind. 

In May 1785, 3 chiefly to oblige Sharp the engiaver, 
Hunter consented to have his portrait taken by Sir 
Joshua Beynolds He proved a bad sitter, and Reynolds 
made but little satisfactory progiess, till one day Hunter, 
while resting his somewhat upraised head on his left 
hand, fell into a profound reverie — one of those waking 
dreams, seemingly, which m his lectures he has so well 
described, when “ the body loses the consciousness of its 
own existence ” 4 The painter had now before him the 
man he would fain depict, and, turning liis canvas upside 
down, he sketched out the admirable portrait which, 
since most skilfully restored by Mr H. Farrar, is m the 
possession of the Royal College of Surgeons. A copy 
of the same, by Jackson, acquired from Lady Bell, is to be 
seen at the Rational Portrait Gallery in South Kensington 
St Mary’s Hall, Oxfoid, also possesses a copy. Sharp’s 
engraving of the original, published m 1788, is one of the 
finest of his productions. The volumes seen in Reynolds’s 
picture are a portion of the unpublished records of anato- 
mical researches left by Hunter at his death, which, with 
other manuscripts, Sir Everard Home m 1812 removed 
from his museum, and eventually, in order, it has been 
supposed, to keep secret the source of many of his papers 
in the Philosophical Transactions, and of facts mentioned 
in his lectures, committed to the flames 5 

1 Bell lived with Hunter fourteen years, i e , from 1775 to 1789, and 
was employed by him chiefly in making and drawing anatomical pre- 
parations for the museum. He died m 1792 at Sumatra, where he 
waa assistant-surgeon to the East India Company 

2 O’Brien, dreading dissection by Hunter, had shortly before his 
death arranged with several of his oountiymen that his corpse should 
be conveyed by them to the sea, and sunk m deep water, but his 
undertaker, who had enteied into a pecuniary compact with the great 
anatomist, managed that while the escort was drinking at a certain 
stage on the march seawards, the coffin should be locked up in a bam. 
There some men be had concealed speedily substituted an equivalent 
weight of paving-stones for the body, which was at night forwarded to 
Hunter, and by him taken in Ms carriage to Earl’s Court, and, to 
avoid risk of a discovery, immediately after suitable division boiled 
to obtain the bones See Tom Taylor, Leicester Square, ebap xiv , 
1874, of Annual Register, rra, 209, 1783 

3 See C R Leslie and Tom Tayloi, Life and Times of Sir J 

Reynolds , u 474, 1865. 4 Wwlcs, i 265-266 

5 A transcript of a poition of Hunter’s MSS , made by Clift m 1793 

and 1800, was edited by Piofessor Owen, in two volumes with notes, 

m 1861, under the title of Bssays and Observations m Pfalwral His- 

tory, Anatomy, Physiology , Psychology , and Geology On the destruc- 
tion of Hunter’s papers see Clift’s “ Appendix ” xavol h p 497, also 
JProf. Blower, Introd Led , 7-9, 1870. 
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Among the subjects of Hunter’s physiological investiga- 
tions m 1785 was the mode of growth of deer’s anfcleis 
As he possessed the privilege of making experiments on 
the deer in Richmond Park, he m July of that year had a 
buck there caught and thrown, and tied one of its external 
carotid arteries. He observed that the antler which 
obtained its blood supply therefrom, then half-grown, 
became m consequence cold to the touch. Hunter debated 
with himself whether it would be shed m due tune, or be 
longer retained than ordinarily. To his surprise he found, 
on re-exammmg the antler a week or two later, when the 
wound around the ligatured artery was healed, that it 
had regained its warmth, and was still increasing m size 
Had, then, his opeiation been m some way defective ^ To 
determine this question, the buck was killed and sent 
to Leicester Fields On examination Hunter ascertained 
that the external caiotid had been duly tied, hut that 
certain small branches of the artery above and below the 
ligature had enlarged, and by their anastomoses had restored 
the blood supply of the growing part Thus it was evident 
that under “ the stimulus of necessity,” to use a phrase of 
the experimenter, the smaller artenal channels are capable 
of rapid increase m dimensions to perforin the offices of the 
larger. 6 It happened that, in the ensuing December, there 
lay m one of the waids of St George’s Hospital a patient 
of Hunfcei’s, admitted for popliteal aneurism. The disease 
must soon prove fatal unless by some means ariested 
Should the surgeon, following the usual and commonly 
fatal method of treatment, cut down upon the tumour, and, 
after tying the artery above and below it, evacuate its con- 
tents Or should he adopt the procedure, deemed by Pott 
generally advisable, of amputating the limb above it % It 
was Hunter’s aim m his practice, even if he could not dis- 
pense with the necessity, at least to diminish the severity of 
operations, which he considered were an acknowledgment of 
the impeitection of the ait of healing, and compared to 
“the acts of the aimed savage, who attempts to get that 
by force which a civilized man would get by stiatagem 
Since, he argued, the experiment with the buck had shown 
that collateral vessels are capable of continuing the circula- 
tion when passage through a main tiunk is arrested, why 
should he not, m his aneurism case, leaving the absorbents 
to deal with the contents of the tumour, tie the artery in 
the sound parts, where it is tied m amputation, and pxeserve 
the limb 2 Acting upon this idea, he ligatured his patient’s 
femoral artery in the lower pait of its course in the thigh, 
m the fibrous sheath enclosing the space since known as 
“Hunter’s canal.” 7 The leg was found, some hours after 
the operation, to have acquired a temperature even above 
the normal. 8 At the end of January 1786, that is, m 
six weeks’ time, the patient was well enough to be able 
to leave the hospital Thus it was that Hunter inaugu- 
rated an operation which has been the means of pre- 
serving to hundreds life with integrity of limb — an 
operation which, as the Italian Assalmi, who saw it 
first performed, testifies, “excited the greatest wonder, 

6 La Ms Treatise on the Blood , p. 288, Huntei obseives — ff We 
Audit a common principle in the animal machine, that every pait 
increases in some degree accoidmg to the action required Thus we 
find . . vessels become laiger m proportion to the necessity of 

supply, as for instance, in the giavid uterus , the external carotids m 
the stag, also, when his horns aie growing, are much larger than at 
any other time/’ 

See Professor Owen, “John Hunter and. Vivisection,” Bnt Mcd> 
Joum February 22, 1879, p 284 In the fourth of Ms opeiations 
for popliteal aneurism, Hunter for the first time did not include the 
vein m the ligature. His patient lived, for fifty years afterwards. The 
results on the artery of this opeiation are to be seen m specimen 3472i 
(Path. Ser ) m the Hunteiian Museum 

8 Home, Tram of Boa for Impr* of Med and Chirurg KomoL , 
i 147, 1793 Excess of heat m the injured limb was noticed also m 
Hunter’s second case on the day after the operation , and in his fourth, 
case it reached 4°-5 Q on the first day, and continued during a lortnight. 
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and awakened the attention of all the surgeons in 
Euxope ” 

Early in 1786 Hunter published his Treatise on the 
Venereal Disease , which, like some of his previous writings, 
was printed m his own house Without the aid of the 
booksellers, 1000 copies of it were sold within a twelve- 
month. Although certain views therein expressed with 
regard to the relationship of syphilis have been proved 
erroneous, the work is a valuable compendium of observa- 
tions of cases and modes of treatment {of Hilton, Hunt 
Orat , p. 40) Towards the end of the year appeared 
lus Observations on certain parts of the Animal (Economy , 
which, besides the moie important of his contributions to the 
Philosophical Transactions , contains nine papers on various 
subjects By the death of Mr Middleton m 1786, Hunter 
became deputy surgeon-general to the army , his appoint- 
ment as surgeon-general and as inspector-general of 
hospitals followed m 1790, on the death of Mr Adair In 
1787 he received the Boyal Society’s Copley medal as a 
testimony to the importance of his discoveries m natural 
history, and was also elected a member of the American Philo- 
sophical Society On account of the increase m his prac- 
tice and his impaired health, he now obtained the services 
of Home as his assistant at St George’s Hospital. The 
death of Pott m December 1788 secured to Hunter the 
undisputed title of the first surgeon in England He re- 
signed to Home, m 1792, the delivery of his surgical lec- 
tures, m order to devote himself more fully to the completion 
of his Treatise on the Bloody Inflammation, and Gunshot 
Wounds, which was published by his executors m 1794 
In this, his masterpiece, the application of physiology to 
piactice is especially noticeable Certain experiments 
described m the first part, pp 62-64, which demonstrate 
that arterialization of the blood in respiration takes place 
by a process of diffusion of “ pure air ” or “vital air” (i e, 
oxygen) through membrane, were made so eaily as the 
summer of 1755 

Hunter m 1792 announced to his colleagues at St 
George's, who, he considered, neglected the proper instruc- 
tion of the students under their charge, his intention no 
longer to divide with them the fees which he received for 
hi3 hospital pupils Against this innovation, however, the 
governors of the hospital decided in March 1793. Subse- 
quently, by a committee of their appointing, a code of rules 
respecting pupils was promulgated, one clause of which, 
probably directed against an occasional practice of Hunter’s, 
stipulated that no person should be admitted as a student 
of the hospital without certificates that he had been 
educated for the medical profession. In the autumn two 
young Scotchmen, ignorant of the new rule, came up to 
town and applied to Hunter for admission as his pupils 
at St George’s Hunter explained to them how he was 
situated, but promised to advance their request at the next 
board meeting at the hospital on the 16th October On 
that day, having finished a difficult piece of dissection, 
he went down to breakfast in excellent spirits and in 
his usual health. After making a professional call, he 
attended the board meeting There the mteiruption of 
his remarks in behalf of his applicants by a fiat contra- 
' diction from a colleague brought on one of the old spas- 
modic heart attacks, he ceased speaking, and retired into 
an adjoining room only in time to fall lifeless into the 
arms of Dr Kobertson, one of the hospital f physicians 
After an hour had been spent m vain attempts to restore 
animation, his body was conveyed to his house m a sedan 
chair. 1 Thus, m his sixty-fifth year, and in the height of 

1 The record of Hunter’s death m the St James Chronicle for 

October 15-17, 1793, p 4, col 4, makes no allusion to the imme- 

diate cause of Hunter’s death, but gives the following statement — 

“John Huntee — T ins eminent Surgeon and valuable man was 
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his mental activity, died John Hunter, “whose range of 
thought nature alone could fill,” and to whom, as to but 
few among all mankind, had been given wisdom to mter- 
piet the daik sayings of nature. His remains were interred 
privately on October 22, 1793, in the vaults of St Martin’s 
m the Fields Tbence, on March 28, 1S59, through the 
instrumentality of Mi Frank Buckland, they were removed 
to Abbot Islip’s chapel m Westminster Abbey, to be finally 
deposited in the grave m the north aisle of the nave, close 
to the resting-place of Ben Jonson 

Hunter was of about medium height, stiongly built, and higli- 
sliouldeied and shoit-necked He had an open countenance, and 
laige featmes, eyes light-blue oi giey, eyebiovs piomment, and 
hair l eddish-yellow m youth, later white, and vom curled behind, 
and he diessed plainly and neatly He lose at or before six, dis- 
sected till nme (bis bieakfast lioui), received patients from half- 
past nine till twelve, at least during the lattei pait of his life, and 
saw his outdoor and hospital patients till about fom, when he dined, 
taking, according to Home, as at othei meals in the twenty yeais 
preceding his death, no wme After dmnei lie slept an hour, he then 
supenntended expenments, read or prepared his lectures, and made, 
usually by means of an amanuensis, lecoids of the day’s dissections 
“I never could understand, ” says Clift, “ how Mi Hunter obtained 
rest when I left him. at midnight, it was v ith a lamp fi esh trimmed 
for fuither study, and with the usual appointment to meet him 
again at six in the morning ” Mr H Leigh Thomas recoids 2 that, 
on his first amval in London, having by desiie called on Hunter 
at five o’clock in the morning, lie found him alieady busily engaged 
m the dissection of insects Bigidly economical of time, Huntei 
was always at work, and always he had in view some fresh enter- 
prise He was once heard by Adams to express i egret that men 
must die at all To his museum he gave a very large share of his 
attention, being feaiful lest the oidenng of it should be incomplete 
at his death, and know mg of none who could continue his work 
for him “ When I am dead,” said he one day to Dx Gaithshoie, 
“ you will not soon meet with anothei John Hunter ” At the time 
of his death he had anatomized certainly over 500 difleient species 
of animals, some of them repeatedly, and had made numeious dis- 
sections oi plants The manuscript works by him appropriated 
and destroyed by Home, among wdnch were his eighty-six surgical 
lectures, all m full, are stated to have been “literally a caitload” , 
.and many pages of his records w T ere mitten by Clift undei his 
dnections “at least half a dozen times ovei, with corrections and 
transpositions almost without end ” 

To Huntei, as he himself obseived, to think was a delight. His 
mind was framed for systematic investigation, and hence, perhaps, 
arose the fatigue which, more particularly during the last ten years 
of his life, the desultory conveisation ot a mixed company would 
occasion him 3 “ My mind is like a bee-hive, ” w r as a remaik of bis 
to Abernethy, “a simile which struck me,” says that writer, “on 
account of its correctness , for, in the midst of buzz and apparent 
confusion, there was great order, regularity of structure, and abund- 
ant food, collected with incessant industry from the choicest stoies 
of natuie ” 4 Hunter was generally, though cheerfully, taciturn, and 
many a morning's labour with Clift was passed witliscaicely a word 
of discouise When, however, he spoke — as while resting himself, 
and standing upright from his dissection after stooping for hours as 
if nailed to the object under investigation— he evinced both shrewd- 
ness and wit In conveisation his words were W T ell chosen, and his 
remarks often wonderfully foicible and pointed , and, when so dis- 
posed, he could put things m a very Judicious point of view He 
articulated slowly, and m consultation gave his opinion much as if 
lectuimg, the enunciation of his not seldom novel doctrines being 
prefaced by some introductory illusti ation or history A sti augei to 
artifice and flattery, and open and unceremonious oi even blunt m 
speech, he readily communicated what he knew and thought, and thus 
did not always inspire others with a higher opinion of then peisonal 
consequence “We are but beginning to learn our profession,” he 
would tell his fnends, and lie was wont to say that hew T as conscious 
of no peculiar talent, hut that, if he had piomoted professional know - 
ledge, it seemed to him to have arisen chiefly fiom his disposition to 
distrust opinions, and to examine every subject for himself What 
views of his he confidently offered foi acceptance weie such as he be- 
lieved to have a solid foundation m facts , and the blind enun- 
ciation by his fellow-practitioners of time-honoured errors vexed 


suddenly taken ill, yesterday, m the Council-room of St George’s 
Hospital After receiving the assistance which could he afforded by 
two Physicians and a Surgeon, he was removed m a close chair to Ins 
house, in Leicester Fields, whero he expired about two o’clock ” 
Examination of the heart revealed disease involving the pericardium, 
endocardium, and arteries, the coionary arteries in particular showing 
ossific change 2 Hunt Oral , 1827, p 5. 

3 Home, Life, p Ixv 4 Hunt, (fiat, 1819, p 48. 
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Ins mind, which was natuially susceptible, and was lendeied the 
more so bv excess of exertion, with repeatedly the additional stiam 
of bodily "disease “I know, I know, 5 ’ said he to Abemethy, u l 
am but a pigmy m knowledge, yet I feel as a giant when compared 
with these men ” The charges that Ins language was frequently 
coruse, and that sweating was with lum a habit, as with many of 
his eontempoianes and successois, have been indignantly rebutted 
by Clift 1 Leigh Thomas describes the rrnpiession left by his hrst 
eaily morning interview with Hunter as u a mingled feeling of pro- 
found i aspect, sm prise, and admiration , ” and by Ms assistants, 
pupils, and all with whom he had lived on intimate teirus, he was both 
loved and venerated His tempei, Home states, was very wann and 
impatient, and when irritated not easily soothed. The hasty but 
not altogetliex illogical outburst of Ins anger when refused the post- 
mortem examination of a child, the victim, of some obscure malady, 
m the words, “ Then, sn, I heartily hope that youiself and all youi 
family, nay all your li lends, may die of the same disease, and that 
no one may be able to ahold any assistance,” is m amusing eontiast 
v r ith the acknowledged benevolence of Ins chaiacter To the kind- 
ness of his disposition, his fondness for animals, his aversion to 
operations, his thoughtful and self- sacrificing attention to his 
patients, and especially his seal to help forwaid struggling practi- 
tioners and otheia m any want abundantly testify u Every man,” 

said he, e< should be an economist, for if he has evei more money 
than, his wants require he can assist tlie pool ” In a letter of Ins, 
introducing a patient to his brothel William, we read “ He has no 
money, and yon have plenty, so that you are Well met ” Pecuniary 
means he valued no further than thev enabled him to promote his 
researches , and to the poor, to non-beneficed clergymen, professional 
authors, and ai fists his &ei vices were rendered without remuneration 
His yeaily income in 1763-74 was nevei £1000 , it exceeded that 
sum in 1778, for several years before his death was £5000, and at 
the time of that event had reached above £6000 All his earnings 
not required for domestic expenses weie, dunng the last ten years 
of Ins life, devoted to the improvement of his museum , and lus 
property, this excepted, was found on his decease to be baiely suffi- 
cient to pay Ins debts By lus con temporal les generally Huntet 
was respected as a master of the art and science of anatomy, and as a 
cautious and trustworthy if not an elegant or very dexterous opera- 
tor Pew, however, perceived the drift of Ins biological researches 
Although it was admitted, even by Foot, 2 that the idea after which 
Ins unique museum had been formed — namely, that of morphology 
as the only true basis of a systematic zoological classification — was 
entirely Ins own, yet his investigations into the structure of the 
lower orders of animals were regarded as, affcoi all, works of unpro- 
fitable curiosity One suigeon, of no meonsideiablc repute, is said 
to have ventmed the lemaik that Mi Huntei’s preparations were 
“just as valuable as so many pig’s pettitoes ; ” 3 and the president 
of the Loyal Society, Sn Joseph Banks, writing m 1796, plainly 
expressed his disbelief as to the collection being “an object of im- 
portance to the general study of natural history, or indeed to any 
branch of science except to that of medicine ” It was u without 
the solace of sympathy or encouragement of approbation, without 
collateral assistance,” 4 and careless of achieving fame — foi he held 
that t( no man ever was a great man who wanted to be one ” — that 
Hunter laboured to perfect Ms designs, and established the science 
of comparative anatomy, and principles which, however neglected 
in his life-time, became the ground-work of all medical study and 
teaching 

In accordance with the directions given by Hunter in his will, 
his collection was offered for purchase to the British Government 
But the prime minister, Mr Pitt, on being asked to consider the 
matter, exclaimed “What* buy preparations 1 Why, I have not 
money enough to purchase gunpowder v He, however, consented to 
the bestowal of a portion of the king’s bounty for a couple of years 
on Mrs Hunter and her two surviving children In 1796 Lord 
Auckland undertook to urge upon the Government the advisability 
of acquiring the collection, and on June 13, 1799, parliament voted 
£15,060 foi tins purpose Its custodianship, after refusal by the 
College of Physicians, was unammously accepted by the Corporation 
of Surgeons on the terms proposed These weie in brief— that the 
collection be open four hours m the forenoon, two days eveiy week, 
for the inspection and consultation of the fellows of the College of 
Physicians, the members of the Company of Surgeons, and persons 
propeily introduced by them, a catalogue ofthepieparations and an 
official to explain it being at those times always at hand , that a 
course of not less than twenty-four lectures 5 oh comparative anatomy 
and Other subjects illustrated by the collection be given every year by 
some member of the Company , and that the preparations be kept in 
good preservation at the expense of the Corporation, and be subject 
to the superintendence of a board of sixteen trustees 6 The fulfil- 
ment of these conditions was rendered possible by tlie receipt of fees 

i £$e Lawrence, Hunt Omt , p 00 

* See p 266 of his malicious su-called Life of John Euniet, 1794. 

* Qf <J H Green, Emt 0\ at 1840, p 27 

4 Abemethy, Phpwtogiwl Bec'tuj es. p 11, 1817 

* Instituted in 18 % 6 Increased to seventeen m 1856> 
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foi examinations and diplomas, under the charter by which, in 1800, 
the Gorpoiation was constituted the Royal College of Surgeons A 
hoard ot cuiators was m that year appointed hy the council of the 
college to provide for the management of tlie museum and the pre- 
paration ot catalogues In 1806 the collection was placed in tem- 
porary quarters m Lincoln’s Inn Fields, and the sum of £15,000 
■was voted by parliament for the election of a piopei and commodious 
building foi its preserv ation and extension This was followed by a 
giant ot £12,500 m 1807 The collection Was lemoved in 1812 to 
the new museum, and opened to visitois m 1813 The gieatei pait 
ot the present edifice was built m 1835, at an expense to the college 
of about £40,000 ; and the combined Hunterian and collegiate col- 
lections, having been rearranged in what are now termed the 
western and middle museums, weie m 1836 made accessible to the 
public The election of the eastern museum m 1852, on piemises 
m Poitugal Stieet bought m 1847 foi £16,000, cost £25,000, oi winch 
parliament granted £15,000 , it was opened m 1855 

Huntei’s collection was estimated to contain 18,682 specimens, 
viz , m the physiological department, 3745 m spmt, 965 osteolo- 
gical, 617 diy, 1968 zoological— total 7295 , and m the patholo- 
gical, 1084 m spirit, 625 diy (including bones), 536 calculi and 
concietions, 218 mon&teis and malfoimations, and 215 nncioscopic 
— total 2678 , and 3709 fossils Since its acquisition by the col- 
lege, it has been greatly mci eased, notably by pLesentations fiom Sn 
William Blizard (1811) and Su S L Hammick (1851), and by pur- 
chase of specimens m the possession of Sir A Level (1806), Messis 
Joshua Brookes (1828), Heaviside (1829), Langstaff, South (1835), 
Howslnp, Taunton (1841), Liston (1842), and Walk cl (1843), Sir 
Astley Coopei (1843), and Di Barnaid Davis (Jan 1880) The his- 
tological collection, of which the 215 Hunterian specimens are the 
nucleus, is the result chiefly of the labouis of Piol'essoi Quekett, 
and purchases from Dr Tweedy Todd, Mi Nasmyth, and Piofessoi 
Lenliossek, and contained in July 1880 upwards ot 12,000 speci- 
mens The libraiy, the formation of which commenced m 1801, 
consisted m July 1880 of 37,668 vols , comprising 14,882 separate 
works, and 39,021 tracts, pamphlets, essays, theses, and lepoits 7 
Mr William Clift, whom, on February 14, 1792, Hunter leceived 
into Ms house to tram as an assistant m Ins museum, 8 had the ex- 
clusive charge of the collection from the date of its owner’s death 
to that of its purchase by the state During tins period, with two 
gallons of spurt meted out occasionally, and xhe pittance of 7s a 
week for his own support out of the limited funds at the disposal 
of Hunter's executors, he conti iveci to maintain the whole m good 
condition He was conseivator of the museum, as stated on the 
pedestal of his bust there, fiom 1800 to 1849 From 1826 to 1832 
he was assisted by his son, William Home Clift Piofessoi Richard 
Owen held the office of assrstant-conseivatorm 1832-35, and of con- 
servator m 1836-55, and Professor J T Quekett that of as&istant- 
conseivator m 1813-51, and of conservator from 1852 till lus death 
m 1861, when he was succeeded hy Professor William Henry Flowei 

The scope of HuntePs laboins may be defined as the explication 
of the various phases of life exhibited m organized stiuctuies, both 
animal and vegetable, fiom the simplest to the most highly differen- 
tiated By him, therefoie, comparative anatomy was employed, not 
m subseivience to the classification of living foims, asbyCuviei, 
bat as a means of gaining insight into the principle animating and 
pi oduemg these forms, hy virtue of winch lie peiceived that, how- 
ever different m form and faculty, they weie all allied to himself 
In what does life consist * is a question which m his writings he 
frequently considers, and -which seems to have been ever present 
m his mind Life, he taught, was a principle independent ot struc- 
ture, 9 most tenaciously held by the least highly organized beings, 
hut capable of readrei destruction as a whole, as, e*g , by deprivation 
of heat or by pain, m young than m old animals In life he beheld 
an agency woikmg under the control of law, and exercising its 
functions in various modes and degrees He perceived it, as 
Abemethy observes, to be “a great chemist,” a power capable ot 
manufacturing a variety of substances into one kind of generally 
distributed nutriment, and of furnishing from this a still greatei 
vanety of dissimilai substances Like Haivey, who terms it the 
a%imct vegetim, he regarded it as a punciple of self-preseivation, 
which keeps the body from dissolution. Life is shown, said he, m 
renovation and action , hut, although facilitated in its working hy 
mechanical causes, it can exist without action, as m an egg new-laid 
or undergoing incubation It is not simply a regulator ot tempera- 
ture , it is a principle which resists cold, confer rmg on the struc- 
tures which it endows the capacity of passing some degiees below 
the freezing-point of oi dinar y inanimate matter without suffering 
congelation Hunter found, m short, that there exists m animals 
a latent lieat of life, set free m the process of death (see Treatise on 

7 Calenda.} of the Royal College of Surgeons, July 8, 1880 

8 SeeSu Beuj C Brodie, “Autobiogiaphy,” TfoUs, ed C Hawkins, i 41,1805 

s How cleoily he held this view is seen m his remark (Ti eatise on the Blood, 

p 28, cf p 40) that, as tlie coagulating lymph of the blood is piobably com- 
mon to all animals, wheieas the led corpuscles are not, we must suppose the 
lymph to he the essential part of that fluid fiuntei was tlie first to discover 
that the blood of the embryos of red-blooded animals is at first colourless, re- 
'sembling that of invertebrates. (See Ow en, Preface to vol. fv. bf Works, p. ) 
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the Stood, p 80). Thus lie observed that sap if removed fiom tiees 
fioze at 32 J Fain , but -within them might be fluid even at 15° , that 
a living snail placed in a freezing mixtuie acquued first a tempeia- 
tuie ot 28°, and alterwaids of 32 J eie it froze , and that, whereas a 
dead egg congealed immediately at 32°, a living egg did so only when 
its temperature had risen to that point after a previous fall to 29|° 
The idea that the fluid ami semifluid as well as the solid constitu- 
ents of the body contain the vital pnneiple diffused thiough them 
he formed m 1755-6, when, m making drawings lllustiative of the 
changes that take place m the incubated egg, he noted specially 
that neithei the white noi the yolk undergoes putrefaction The 
blood he, with Haivey, considered to possess a vitality of its own, 
more oi less independent of that of the animal m which it circulates 
Life, he held, is preserved by the compound of the living body and 
the source of its solid constituents, the living blood It is to the 
susceptibility of the latter to be conveited into living organized 
tissue that the union of severed stiuctures by the first intention is 
due He even inclined to the belief that the chyle has life, and he 
considered that food becomes “ annualized " m digestion Coagula- 
tion of the blood he eompaied to the contraction ot muscles, and 
believed to be an operation of life distinct from chemical coagulation, 
adducing m support ot his opinion the fact that, in animals killed 
by lightning, by violent blows on the stomach, or by the exhaustion 
of hunting, it does not take place “Bieathurg," said Hunter, 
“seems to lender, life to the blood, and the blood continues it m 
every pait of the body ” 1 Life, he held, could be regarded as a 
file, oi something similar, and might for distinction’s sake be called 
“ annual, file " Of this the process of lespiration might afford a 
constant supply, the fixed life supplied to the body m the food being 
set free and lendeied active iu the lungs, whilst the air earned oh 
that principle which encloses and retains the animal fire 2 The 
living pnneiple, said Hunter, is coeval with the existence of animal 
or vegetable matter itself, and may long exist without sensation 
The principle upon which depends the power of sensation regulates 
all om external actions, as the pnneiple of life does our internal, 
and the two act mutually on each othei m consequence of 
changes produced m the brain Something (the “matena vitse 
diffusa”) similar to the components of the biam(the “mateiia vitse 
coacervata") may be supposed to be diffused through the body and 
even contained m the blood, between these a communication is 
kept up by the neives (the “choidse lnteiimnciaa ”) 3 Neithei a 
matenal noi a chemical theoiy of life, howevei, formed a part of 
Hunter’s creed “Mere composition of matter,” he remarked, 
“does not give life , foi the dead body has all the composition it 
ever had , life is a property we do not understand , we can only see 
the necessary leading steps towards it " 4 As fiom life only, said 
he m one of his lectures, we can gam an idea of death, so from death 
only we gam an idea of life Life, being an agency leading to, but 
not consisting of, any modification of matter, * c either is something 
snperadded to matter, or else consists m a peculiar arrangement of 
ceitam fine particles of matter, winch being thus disposed acquire 
the properties of life.” As a bai of non may gam magnetic virtue 
by being placed for a time in a special position, so peihaps 
the particles of matter ai ranged and long continued in a certain 
posture eventually gam the poWei of life “ I enquired of Mr 
Hunter," writes one of his pupils, 5 “if this did not make foi the 
Exploded Doctrine of Equivocal -Generation , he told me peihaps 
it aid, and that as to Equivocal Generation all we c a have was 
negative Pi oofs of its not taking Place He did not deny that 
Equivocal Geneiation happened , there weie neithei positive proofs 
for nor against its taking place ” 

To exemplify the differences between organic and inorganic growth, 
Hunter made and employed m his lectures a collection of crystal- 
lized specimens of minerals, or, as he termed them, “ natural oi 
native fossils ” Of fossils, designated by him i( extraneous fossils/’ 
because extianeous respecting the rocks m which they occur, he 
recognized the true nature, and he arranged them accoidmg to a 
system agreeing with that adopted for recent oigamsms The study 
of fossils enabled him to apply his knowledge of the relations of the 
phenomena ot life to conditions, as exhibited m times present, to 
the elucidation of the history of the eaith in geological epochs 
He observed the non-occurienee of fossils in granite, but with his 
customary scientific caution and insight could perceive no leasonfoi 
supposing it to he the original matter of the globe, puor to vegetable 
or animal, or that its formation was different from that of othei 
rocks In water he recognized the chief agent m pioduemg 
terrestrial changes [cf Treatise on the Blood , p 15, note), but the 
populai notion that the Noacluan deluge might account for the 
marine organisms discovered on land he pointed, out was untenable 
Fiom the diversity of the situations m which many fossils and allied 
living structures are found, he was led to infer that at various 
periods not only repeated oscillations of the level of the land, 


i Treatise on the Blood , p, 63 2 Essays and Obsei vations , i 113* 

3 Ti eatise on the Blood , p 89 4 Jb , p 90 

s P P Staple, with the loan of whose volume of MS notes of Hunter's “Chinn - 

gieal Lectures,” dated, on the last page, Sept* 20, 1787, the writer has been 

favoured by Hr W* H, Bioadbent, 
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lasting thousands of centuries, but also meat climatic variations, 
perhaps due to a change m the ecliptic, had taken place m geolo- 
gical times Huntei considered that veiy few fossils of those that 
resemble recent foims are identical with. them He conceded 
that the latter might be vane ties, but that liythey aie really dif- 
ferent species, then “we must suppose that anew creation must 
have taken place ’’ It would appear, therefore, that the ongm ol 
species m -variation had not struck him as possible That he 
believed varieties to have resulted from the influence of changes m 
the conditions of life in times past is shown by a somewhat obscure 
passage m Ins “ Intioduction to Natural History " {Essays and Ob - 
so vations , i 4), in w hich he remarks, c ‘ But, I think, v e have reason 
to suppose that there was a penod of time in which eieiy species 
of natural production was the same, theie being then no variety m 
any species," and adds that 4 £ civilization has made vai leties m many 
species, which aie the domesticated ” Modem discovenes and doc- 
trines as to the succession oi life in time aie again foreshadowed by 
him m the obsei ration m his introduction to the description ol 
diawmgs relative to incubation (quoted m Pief to Cat of BJiys 
Ser ,i p iv, 1833) that — 

“ If we weie capable of follow in# the piogiess of increase of the number of 
the parts of the most perfect animal, as they fiist formed m succession, fiom the 
\tiy fiist, to its state of fall peifection, w e should piobably be able to compaie- it 
ruth some one of the incomplete animals themselves, of cveiyoidei of animils 
in the cieation, being at no stage diffeient fiom some of those mfenoi oideis , 
oi, in othei woids, if we weie to take a senes of animals fiom the moie 
impel feet to the peifect, we should piobably find an impel feet animal colic- 
sponding with, some stage of the most pcifect " 

In pathological phenomena Huntei discerned the results of tho 
perturbation ol those laws of life by which the healthy organism 
subsists ‘With him pathology was a science of vital dynamics 
He afforded principles bearing not on single complaints only, but 
on the effects of lnjrny and disease m general To attempt to set 
forth what m Hunter’s teaching was new to pathology and 
systematic suigery, or w T as lendeied so by his mode of treatment, 
would be well-nigh to present an epitome of all that he wrote on 
those subjects “ "When we make a discovery in pathology,” says 
Adams, writing m 1818, “we only learn what we have overlooked 
m Ins writings or foigotten m his lectuies ” Surgery, which only 
m 1745 had formally ceased to be associated with “the ait and 
mystery of baibeis/’ he raised to the rank of a scientific profession. 
His doctrines were, necessanly, not those of lus age while lessei 
minds aiound him weie still dim with the mists of the lgnoiame 
and dogmatism of times past, his lofty intellect was illumined by 
the dawn of a distant day 

See, besides the above quoted publications, An Appeal to the piesent Pm ha - 
meat on the subject of the late f Hunter's Museum, 1795, Sn C Bell, A 
Lecture * being a Commentary on Mi J Hunter's piepctr attorn of the Dis~ 
eases of the Urethra , 1830 , The Riesident of the Rojal College of Surgeons of 
England, Address to the Committee foi the Erection of a Statue of Hunter, Lon cl , 
Maich 29, 1859 , Rrofessoi Owen, “ Sketch of Hunters Scientific Character and 
Woiks,” m Tom T^loi's Leicester Square, 1874, also in Huntei’ s Wonls, ed by 
Palmei, vol iv , 1837, and in Essays and Obsei lations , the invaluable catalogues 
of the Huntei lati Collection issued by the Royil College of Suigeons; and 
numeious Himtenan Orations In the Journal of a Voyage to Hew South 
by John White, is a paper containing directions for pieseivmg animals, printed 
separately in 1809, besides six zoological descriptions by Hunter, andin the fatter ai 
History of Aleppo, by A Russell, are lemaiks of Hunters on the anatomy of the 
jeiboa and the camel s stomach Kotes of Ins lectuies oil suigerj, edited by J 
W K Pfukinson, appeared m 1833 under the title of Hunterian Reminiscences 
Huntei s Observations and Refections on Geology, intended to serve as an intio- 
duction to the catalogue of his collection of extianeous fossils, was published m 
1859, and bis Memoranda on Vegetation m 18G0 K F. H B ) 

HUNTER, William (1718-1783), a celebrated physio- 
logist and physician, and the first great teacher of anatomy 
m England, was bom May 23, 1718, at East Kilbiide, 
Lanark. He was the seventh child of his parents, and an 
elder brother of John Hunter, the distinguished surgeon 
When fourteen years of age he was sent to the university 
of Glasgow, where he studied for five years. He had 
originally been intended for the church, but, scruples con- 
cerning subscription arising in his mind, he followed the 
advice of his friend William Cullen (see Cullen, voL hi. 
p 694), and resolved to devote himself to physic During 
1737-40 he resided with Cullen at Hamilton, and then, with 
a view to increasing his medical knowledge before settling 
in partnership with his fnend, he spent the winter of 1740™ 
41 at Edinburgh, and thence went to London. There Dr 
James Douglas, an anatomist and obstetrician of some 
note, to whom he had been recommended, engaged his 
services as a tutor to his son, and as a dissector, and assisted 
him to enter as a surgeon’s pupil at St George’s Hospital, 
and to procure the instruction of the anatomist Dr Nicholls. 
Dr Douglas died m April 1742, but Hunter still continued 
to live with his family. In 1746 Hunter undertook in 
place of Mr Samuel Sharpe the delivery, for a society of 
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naval practitioners, of a series of lectures on operative 
surgery, and so satisfactorily did lie acquit himself of his 
task that he was requested to include anatomy m his course 
It was not long before he attained considerable fame as a 
lecturer , for not only was his oratorical ability great, but 
he differed from his contemporaries m the fulness and 
thoroughness of his teaching, and in the care which he 
took to provide for his hearers the best possible practical 
illustrations of his discourses We lead that the syllabus 
of Mr Nourse, published in 1748, “ tolam rem anatomicam 
complectens,” comprised only twenty-thiee lectures, exclu- 
sive of a short and defective “Syllabus Chirurgicus,” and 
that at “ one of the most reputable eouises of anatomy m 
Europe,” which Hunter had himself attended, the professor 
was obliged to demonstrate all the paits of the body, except 
the nerves and vessels (shown m a foetus) and the bones, 
on a single dead subject, and for the explanation of the 
operations of surgery used a dog i In 1747 Huntei became 
a member of the Corporation of Surgeons In the course of 
a tour through Holland to Pans with his pupil J, Douglas 
in 1728, he visited Albums at Leyden, and inspected with 
admiration his injected preparations. By degrees Huntei 
renounced surgical for obstetric practice, in which he ex- 
celled. He was appointed a suigeon-accoucheur at the 
Middlesex Hospital in 1748, and at the British Lying-in 
Hospital m the year following. The degree of M D was 
conferred upon him by the university of Glasgow, October 
24, 1750 About the same time he left his old abode at 
Mrs Douglas's, and settled as a physician m Jermyn Street. 
He became a licentiate of the College of Physicians, Sep- 
tember 30, 1756 In 1762 he was consulted by Queen 
Charlotte, and in 1764 was made physician-extraordinary 
to her Majesty. 

On the departure of his brother Johu for the army, 
Hunter engaged as an assistant Mr William Hewson, whom 
he subsequently admitted to partnership in his lectures 
Hewson was succeeded m 1770 by Mr Cruikshank 
Huuter became in 1767 a fellow of the Eoyal Society , m 
1768 a fellow of the Society of Antiquaries, and third 
professor of anatomy to the Eoyal Academy of Arts , and 
in 1780 and 1782 respectively an associate of the Eoyal 
Medical Society and of the Eoyal Academy of Sciences of 
Paris During the closing ten years of his life his health 
failed greatly. His last lecture, at the conclusion of 
which he fainted, was given, contiaiy to the remonstrances 
of friends, only a few days before his death, which took 
place March 30, 1783. He was buried in the rector’s vault 
at*£t James’s, Piccadilly 

Hunter had in 1765 requested of the Hon. Mr Gren- 
ville the grant of a plot of ground on which he might 
establish “ a museum in London for the improvement of 
anatomy, surgery, and physic ” (see “ Papers ” at end of his 
Two Introductory Lectures , 1784), and had offered to expend 
on its erection £7000, and to endow m perpetuity a pro- 
fessorship of anatomy m connexion with it. His appli- 
cation receiving no recognition, he after many months 
abandoned his scheme, and built himself a house, with 
lecture and dissecting-rooms, m Great Windmill Street, 
whither he removed m 1770 In one fine apartment m 
this house was accommodated his collection, comprising 
anatomical and pathological preparations, ancient coins 
and medals, minerals, shells, and corals. His natural 
history specimens were m part a purchase, for £1200, of 
the executors of his friend Dr John Fothergill (see vol 
ix, p 475). Hunter’s whole collection, together with his 
fine libiary of Greek and Latin classics, and an endowment 
of £8000, by his will became, after the lapse of twenty 
years, the property of the university of Glasgow. His 
paternal estate of Long Calderwood was left to his brother- 
in-law, Dr James Baillie, by whom, as soon as the will 
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was proved, it was made over to John Hunter. Hunter 
was never married, and was a man of frugal habits Like 
his brother John, he was an early riser, and a man of untir- 
ing industry. He is described as being m his lectiues, 
which were of two hours’ duration, “ both simple and pro- 
found, minute m demonstration, and yet the reverse of 
dry and tedious , ” and his mode of introducing anecdotal 
illustrations of his topic was most happy. Lecturing was 
to him a pleasure, and, notwithstanding his many piofes- 
sional disti actions, he regulaily continued it, because, as 
he said, he “ conceived that a man may do infinitely moie 
good to the public by teaching his ait than by practising 
it” (see “ Memorial” appended to Introd , Led p 120). 

Hunter was the author of several conti lbutio ns to the Medical 
Obsm nations and Enqim les and the Philosophical Transactions In 
his papei on the stnictuie of caitilages and joints, published m the 
lattei in 1713, he anticipated what Bichat sixty yeais afterwaids 
wiote concerning the structure and anangement of /the synovial 
membianes His Medical Gommentai ics (pt i , 1762, supplemented 
1764) contains, among other like matter, details of his disputes 
Tilth the Mum os as to who first had successfully peifoimed the 
injection of the tubuh testis (m which, however, both he and they 
had been forestalled by Haller in 1745), and as to who had dis- 
covered the true office of the lymphatics (cf Anatomy, vol i p 
815), and also a discussion on the question whether he oi Pott 
ought to he considered the eailiest to have elucidated the natme of 
hernia congenita, which, as a mattei of fact, had been previously 
explained by Hallei In the Commentanes is exhibited Hunter’s 
one weakness — an inordinate love of controversy His impatience 
of contradiction he averred to be a characteristic of anatomists, m 
whom he once jocularly condoned it, on the plea that “the passrve 
submrssron of dead bodies” rendered the crossing of their will the 
less hearable His great work, The Anatomy of the Giamd Utmus, 
exhibited m Figures , fol (see Anatomy, vol r p 816), was pub- 
lished in 1774 His posthumous works aie Two Intiodudonj 
Lectures , 1784, and Anatomical Description of the Human Giavid 
Uterus , 1794, which was le-edited by Dr Eigby in 1843. 

See Gent Mag,lm pt 1, p 364,1783, S F Simmons, An Account of the We 
of W Hunie? 1783 . Adams’s and Ottley’s Lives of J Hunter, Sn B C Biodie, 
Hunt® ion Oi ation, 1837, W Munk, The Roll of the Royal College of Physicians 
of London , ll 205, 1878 , and the piece ding article (F H B ) 

HUNTING. The circumstances which render necessary 
the habitual pursuit of wild animals, either as a means of 
subsistence or for self-defence, generally accompany a phase 
of human progress distinctly inferior to the pastoral and 
agricultural stages , resorted to as a recreation, on the 
other hand, the practice of the chase m most cases indicates 
a considerable degree of civilization, and sometimes ulti- 
mately becomes the almost distinctive employment of the 
classes which are possessed of most leisure and wealth. It 
is only m some of its latter aspects, viz , as a “sport,” pur- 
sued on fixed rules and principles, that hunting requires 
notice here. 

The information we possess as to the field sports of the 
ancients is m many directions extremely fragmentary. 
With regard to the ancient Egyptians, however, we learn 
that the huntsmen constituted an entire subdivision of the 
great second caste ; they either followed the chase on their 
own account, or acted as the attendants of the chiefs in 
their hunting excursions, taking charge of the dogs, and 
securing and bringing home the game The game was 
sought in the open deserts which border on both sides the 
valley of the Nile , but (by the wealthy) sometimes m 
enclosed spaces into which the animals had been driven, or 
in preserves Besides the noose and the net, the arrow, 
the dart, and the hunting pole or venabuhm weie frequently 
employed The animals chiefly hunted were the gazelle, 
ibex, oryx, stag, wild ox, wild sheep, hare, and porcupine , 
also the ostrich for its plumes, aud the fox, jackal, wolf, 
hymna, and leopard for their skins, or as enemies of the 
farm-yard The lion was occasionally trained as a hunt- 
ing animal instead of the dog. The sportsman appeals, 
occasionally at least, m the later periods, to have gone to 
cover m his chariot or on horseback , according to Wilkinson, 
when the dogs threw off in a level plain of great extent, it 
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was even usual for him “ to remain in Ins chariot, and, 
urging his horses to their full speed, endeavour to turn or 
intercept them as they doubled, discharging a well-directed 
arrow whenever they came withimts range.” 1 The partiality 
tor the chase which the ancient Egyptians manifested was 
shared by the Assyrians and Babylonians, as is shown by 
the frequency with which hunting scenes are found depicted 
on the walls of their temples and palaces, and also by the 
alleged fact that even their dresses and furniture were 
ornamented with similar subjects. 2 The game pursued 
included the lion, the wild ass, the gazelle, and the hare, 
and the implements chiefly employed seem to have been 
the javelin and the bow. There are indications that hawk- 
ing was also known. The Assyrian kings also maintained 
magnificent paiks, or “paradises,” m which game of every 
kind was enclosed , and perhaps it was from them that the 
Peisian sovereigns borrowed the practice mentioned both 
by Xenophon in the Gyropcedia , and by Curtius. Accord- 
ing to Herodotus, Cyrus devoted the revenue of four great 
towns to meet the expenses of his hunting establishments 
The circumstances under which the death of the son of 
Croesus is by the same writer (1 34-45) related to have 
occurred incidentally show m what high estimation the 
recreation of hunting was held in Lydia. In Palestine 
game has always been plentiful, and the Biblical indica- 
tions that it was much sought and duly appreciated are 
numerous. As means of capture, nets, traps, snares, and 
pitfalls are most frequently alluded to , but the arrow (Isa. 
vii. 24), the spear, and the dart (Job xh. 26-29) aie also 
mentioned. There is no evidence that the use of the dog 
(Jos , Ant., iv 8, 10, notwithstanding) or of the horse m 
hunting was known among the Jews during the period 
covered by the Old Testament history; Herod, however, 
was a keen and successful sportsman, and is recorded by 
Josephus (B. J., l. 21, 13, compare Ant., xv. 7, 7 , xvi 10, 
3) to have killed no fewer than forty head of game (boar, 
wild ass, deer) in one day The sporting tastes of the 
andent Greeks, as may he gathered from many refeiences 
m Homer (II, ix. 538-545 , Od., ix. 120; xvn. 295, 316; 
xix 429 sq ), had developed themselves at a very early 
period, they first found adequate literary expression in the 
work of Xenophon entitled Cynegetvws , 3 which expounds 
his principles and embodies his experience m his favourite 
art of hunting The treatise chiefly deals with the capture 
of the hare , iu the authors day the approved method was 
to find the hare m her form by the use of dogs, when found 
she was either driven into nets previously set m her runs, 
or else run down m the open. Boar-hunting is also de- 
scribed , it was effected by nets into which the animal was 
pursued, and in which when fairly entangled he was speared. 
The stag, according to the same work, was taken by means 
of a kind of wooden trap (TroSoo-rpa/fy) which attached 
itself to the foot Lions, leopards, lynxes, panthers, and 
bears are also specially mentioned among the large game , 
sometimes they were taken in pitfalls, sometimes speared by 
mounted horsemen As a writer on field sports Xenophon 
was followed by Arrian, who m his Gynegeticus , in avowed 
dependence on his predecessor, seeks to supplement such 
deficiencies m the earlier treatise as arose from its author’s 
unacquaintance with the dogs of Gaul and the horses of 
Scythia and Libya. Four books of Gynegetica , extending 
to about 2100 hexameters, by Oppian have also been pre- 
served , the last of these is incomplete, and it is probable 
that a fifth at one time existed The poem contains 
some good descriptive passages, as well as some very 

1 See on this whole subject ch. vm of Wilkinson’s Ancient Egyp- 
tians (n 78-92, ed Birch, 1878). 

2 See Layaid (Mneveh, u. 431, 432), who cites Ammian Marcell , 
xxvi 6, and Athen , xn 9 

3 Engl transl by Blane. 
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curious indications of the state of zoological knowledge m 
the author’s time Hunting scenes are frequently repre- 
sented m ancient works of art, especially the boar-hunt, 
and also that of the hare In Eoman literatuie allusions 
to the pleasures of the chase (wild ass, boar, hare, fallow 
deer, bemg specially mentioned as fa\ ounte game) are not 
wanting (Vng , Georg , in 409-413, Ed , in 75 , Hor., Qd , 
i 1, 25-28), it seems to have been viewed, however, with 
less favour as an occupation foi gentlemen, and to have 
been chiefly left to inferiors and piotessionals The immense 
vivaria or thenoti opheia, m which various wild animals, 
such as boars, stags, and roe-deer, weie kept m a state of 
semi-domes tication, were developments which arose at a 
comparatively late period , as also were the venationes m 
the circus, although these are mentioned as having been 
known as early as 186 b c The bold and meagie poem ot 
Gratius Faliscus on hunting ( Gynegetica ) is modelled upon 
Xenophon’s prose work, a still 1 extant fragment (315 
lines) of a similai poem with the same title, of much later 
date, by Hemesianus, seems to have at one time formed the 
introduction to an extended work corresponding to that of 
Oppian That the Bomans had borrowed some things m 
the art of hunting from the Ganls may be mfeired fiom 
the name cams gallicus (Spanish gal go) for a greyhound, 
winch is to be met with both m Ovid and Martial, also 
m the words (cams) ve? tragus and segimus , both of Celtic 
origin 4 According to Stiaho (p 200) the Butons also 
bred dogs well adapted for hunting purposes The addic- 
tion of the Franks m later cen tunes to the chase is evi- 
denced by the frequency with which not only the laity but 
also the clergy were warned by provincial councils against 
expending so much of their time and money on hounds, 
hawks, and falcons , and we have similar proof with legard 
to the habits of other Teutonic nations subsequent to the 
introduction of Christianity 5 Originally among the noi thei n 
nations spoit was open to every one 6 except to slaves, who 
were not permitted to bear arms , the growth of the idea of 
game-preserving was a gradual one, and kept pace with the 
development of feudalism. Foi its ultimate development 
m Britain see Forest Law, wheie also the distinction 
between beasts of forest or venery, beasts of chase, and 
beasts and fowls of warren is explained See also Game 
Laws. 

The English word “hunt” (hom henten , “to capture,” 
and thus nearly equivalent to “chase,” which is the 
doublet of the veib “to catch” , compare Ital. caccia, Fr. 
chasse) has come specially to be applied to the pursuit of 
the stag, hare, and fox, especially of the last-named, with 
horse, hound, and horn, as distinguished fiom other modes 
of capturing game It thus corresponds to the French chasse 
au courre , as distinguished from chasse an tir , & Voisean 
&e , and to the German Hetzjagd as distinguished from 
Birsch. The origin of the sport m Britain does not admit 
of being historically traced Doubtless the early inhabit- 
ants shared to a large extent m the habits of the other 
Celtic peoples; the fact that at least they kept good hunt- 
ing dogs is vouched for, as we have seen, by Strabo , and 
an interesting lllustiation of the manner m which these 
were used is given in the inscription quoted by Orelli (n. 
1603) — “Silvano Invicto Sacrum — ob apmmeximiseformse 
captum, quern multi antecessores prsedari non potuerunt.” 
When the period of Alfred the Great is reached, we have 
it on the authority of Asserius, his biographer, that before 
he was twelve years of age he “was a most expert and 


4 Helm, Kultui pflanzen u HaustMere , p. 327. 

5 References will be found in Smith's Dictionary of Christian 
Antiquities, art “ Hunting- ” 

3 u Vita omnis in venaticmibus consiatit,” Cegs , B Q , vi. 21. 
( c Quoties bella non ineunt, multum veiiatibus, plus per otiurn trans- 
igunt,” Tacitus, Germ, 15 
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active hunter, and excelled in all tlio branches of that noble 
art, to which he applied with incessant labour and amazing 
success ” 1 Of his grandson Athelstan it is related by 
William of Malmesbury that after the victory of Brunan- 
burgh he imposed upon the vanquished king of Wales a 
yearly tribute, which included a cei tain number of “ hawks 
and bharp-scented dogs fit for hunting wild beasts ” Ac- 
coiding to the same authority, one of the greatest delights 
of Edward the Confessoi was “ to follow a pack of swift 
hounds m pursuit of game, aud to cheer them with lus 
voice ” It was under the Anglo-Saxon kings that the dis- 
tinction between the higher and lower chase first came to 
he made, — the foimer being expressly for the king or those 
on whom he had bestowed the pleasure of sharing m it, 
while only the latter was allowed to the proprietors of the 
land To the reign of Cnut belong the “ Constitufciones 
de Foresta,” according to which four thanes weie appointed 
m every province for the administration of justice m all 
matters connected with the forests , under them were four 
inferior thanes to whom was committed immediate caie of 
the vert and venison 2 3 The seventy of the foiest laws which 
prevailed during the Noiman period is sufficient evidence 
of the sporting aidour of William and his successors. The 
Oonqueior himself, we are told by lus contemporaries, 
“ loved the high game as if he were fclieir father , ” and the 
penalty for the unauthorized slaughter of a hart or hmd 
was loss of both eyes 

Star/ Hunting , — Although at an early period stag hunt- 
ing was a favoiuLto recreation with royalty, it is difficult 
to say when the royal buckhounds were first established 
It seems probable that m the reign of Hemy VIII the 
royal pack was kennelled at Bwinley, where* in the reign 
of Charles II (1681), a deer was found that went away to 
Lord Pefcre’s seat m Essex ; only five got to the end of 
this 70 miles’ run, one being the king’s brother, the duke 
of York George III was a great stag hunter, and met 
the royal pack as often as possible. 

The Devon and Somerset sfeaghounds are the only pack 
in England that now pursue the wild led deer In his 
interesting work, The Chase of the Wild Red Deei, Mr 
Coliyns says that the earliest record of a pack of stag- 
hounds in the Exmooi district is m IS 98, when Hugh 
Pollancl, Queen Elizabeth’s ranger, kept one at Simonsbath 
The succeeding rangers of Exmoor forest kept up the pack 
until nearly 200 years ago, the hounds subsequently passing 
into the possession of Mr Walter of Sfcevenstone, an ancestor 
of the Roll® family. Successive masters continued the sport 
until 1825, when the fine pack, descended probably from 
the Mood hound crossed with the old southern hound, was 
sold in London. It is difficult to imagine how the dis- 
persion of such a pack could have come about in such a 
sporting country, but in 1827 the late Sir Arthur Chichester 
got a pack together, and the country has been hunted ever 
since, the present master being Mr Fenwick Bissett. Stag 
hunting begins on the 12th of August, and ends on the 
8th of October , there is then a cessation until the end of 
the month, when the hounds are unkennelled for hmd 
hunting, which continues up to Christmas; it begins 
again about Ladyday, aud lasts till the 10th of May. 
The mode of hunting with the Devon and Somerset 
hounds is briefly this .—the whereabouts of a warrant- 
able stag is communicated to the master by that important 
functionary the harbourer ; two couple of steady hounds 
called tufters are then thrown into cover, and, having 


1 Bee Strutt, Sports and Pashms, who also gives m illustration, 

“taken from a manuscripts! painting of the Oth centuiy in the Cotton 
Library/' representing “a Saxon chieftain, attended hy his huntsman 
and i eonple of hounds, pursuing the wild swine m a forest/’ 

3 Bee Lappenberg, Mist of Mnglmd myUf the A%gU-8azon Kmgs 
(ii 361, Thorpe’s transl.), 


singled out a warrantable deef, follow him until he is 
forced to make for the open, when the body of the pack 
are laid on. Very often two or three hours elapse befoie 
the stag breaks, but a run over the wild country fully 
atones tor the delay. With all other packs of staghounds, 
except one m the Hew Forest, which hunts fallow deer, 
the quariy is the carted deer ; the animal is turned out from 
a vehicle resembling a prison van in appearance, and the 
hounds aie laid on after a quarter of an hour’s law. 

Fox Hunting — It is only within comparatively recent Fox 
times that the fox has come to be consideied as an animal hunting 
of the higher chase William Twici, indeed, who was 
huntsman-m-chief to Edward II , and who wrote in Nor- 
man French a treatise on hunting, which still exists m an 
English translation, mentions the fox as a beast of venery, 
but obviously as an altogether inferior object of sport. 

Strutt also gives an engraving, assigned by him to the 
14 th century, m which three hunters, one of whom blows 
a horn, are represented as uneaithmg a fox, which is 
pursued by a single hound. The precise date of the estab- 
lishment of the first pack of hounds kept entirely for 
fox hunting cannot be accurately fixed. In the work of 
“ Nimrod ” (G J. Apperley), entitled The Chase, there is 
(p 4) an extract fiom a letter from Lord Arundel, dated 
February 1833, m which the writer says that his an- 
cestor, Lord Arundel, kept a pack of foxhounds between 
1690 and 1700, and that they remained m the family 
till 1782, when they were sold to the celebrated Hugh 
Meynell, of Quorndon Hall, Leicestershire Lord Wilton 
again, m his Sports and Pu? suits of the English, says that 
“about the year 1750 hounds began to be entered solely 
to fox” The Field of November G, 1875, p. 512, con- 
tains an engraving of a hunting-horn then in the posses- 
sion of the late master of the Cheshire hounds, and upon 
the horn is the inscription. — “Thomas Boothby, Esq, 

Tooley Park, Leicester With this horn he hunted the 
first pack of foxhounds then m England fifty-five years. 

Born 1677. Died 1752. Now the property of Thomas 
d’Avecant, Esq., county Salop, his grandson” These 
extracts do not finally decide the point, because both Mr 
Boothby’s and Lord Arundel’s hounds may have hunted 
other game besides fox, just as m Edwaid IV/s time 
there were “fox dogs” though not kept exclusively for 
fox. On the whole, it is probable that Lord Wilton’s 
surmise is not far from correct Since fox hunting first 
commenced, however, the system of the sport has been 
much changed. In our grandfathers’ time the hounds 
met early, and found the fox by the drag, that is, by the 
line he took to his kennel on his return from a foraging 
expedition Hunting the drag was doubtless a gieat test 
of nose, but many good runs must have been lost thereby, 
for the fox must often have heard the hounds upwind, 
and have moved off before they could get on good terms 
with him. At the present day, the woodlands are neither 
so large nor so numerous as they formerly were, while 
there are many more gorse covers, therefore, instead of 
hunting the drag up to it, a much quicker way of getting 
to work is to find a fox in his kennel ; and, the hour of 
meeting being later, the fox is not likely to be gorged with 
food, and so unable to take care of himself at the pace at 
which the modem foxhound travels. 

Ou hunting days it is the master’s duty to say what The 
covers are to be drawn, and to request the field to take up master 
such positions as will enable the fox to have fair play. 

The management of the field requires considerable firm- 
ness, but the very strong language one sometimes hears is 
better avoided. Where a professional huntsman is em- 
ployed, he is responsible for the actual hunting, and the 
less he is interfered with by the master or anybody else 
the better, The country should be hunted fairly through- 
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out its length and breadth* not only for the sake of the 
subset Lbers living m the different districts, but with a 
view to sport, Woodlands of greater or less extent are 
to be found even m countries denominated open, and these 
places are generally strongholds for foxes, and should be 
regularly i at tied tlnoughout the season, if this be neglected, 
the foxes, instead of breaking quickly, will ring about the 
cover all day, and, what is worse, many small covers will 
be drawn blank by leason of their inhabitants seeking the 
quietude of the wood. The fiequent hunting of woodlands, 
though conducive in the long lun to sport, is not popular 
with the field It is on the whole a matter for congratu- 
lation that most packs of hounds are now carried on by 
subscription. Little by little the expense attending a 
pack of hounds has increased until it has now assumed 
large proportions . the hounds must be of the best blood, 
at least five hoises per hunting day (exclusive of the 
master’s) must be allowed for the hunt servants; no 
makeshifts for kennel or stable will be tolerated, and the 
hunt servants must be men of known character. Under 
these circumstances, a master undertaking to keep hounds 
at his own expense incurs great cost for the benefit of 
otheis, or else, being judged by the standard of great estab- 
lishments, lays himself open to a charge of only half doing 
what he has put his hand to If hunting is as popular as 
it is supposed to be, it is foi eveiy reason advisable that 
those who derive amusement fiom it should contribute 
something towards the general expenses. In establish- 
ments conducted upon a libeial scale, the annual cost will 
amount to about £620 a year for each day in the week 
that the pack hunts , thus, a three days a week pack will 
cost about £1860 per annum, a four days a week pack 
£2480, and so on, but absolute efficiency cannot be 
maintained much under £520 per day 
The author of the Diary of a Huntsman says that, 
to be perfect, 11 a huntsman should possess the follow- 
ing qualifications— health, memory, decision, temper, 
patience, a good ear, voice, and sight, courage and spirits, 
perseverance and activity, and with these he will make 
a slow pack quick” Should the master be his own 
huntsman, he will save about £300 a year, but he should 
unite as many as possible of the above list of virtues to 
those he is possessed of m his capacity of master, The 
position of a huntsman is a peculiar one , he is the ser- 
vant of tile master, yet the latter must to a certain extent 
make a confidant of him, as m cases of breeding, drawing 
the hounds for a day’s hunting, and other matters. A 
huntsman must be fond of his calling, or he will not he 
energetic in the pursuit of it , he must also be a bold 
horseman, — if a good one so much the better, — for nothing 
is more annoying to the master and the field than to see 
a huntsman refuse to cast his hounds in an obviously 
probable direction, because the doing so would necessitate 
jumping an ugly fence. Observation and decision are also 
indispensable When hounds check, the proper couise to 
pursue is very often suggested by some trifling incident 
which occimed perhaps ten minutes before, and which 
was noticed at the time without any particular weight 
being attached to it , for instance, some rooks might have 
been ho vet mg on the left or right of the line the hounds 
were running , or again, some hound that can be depended 
on diverges for a moment from the rest of the pack. The 
huntsman remembers this when the check takes place, and 
tries m that direction, often with success When once a 
check occurs, decision should be shown m acting promptly; 
right or wrong, the huntsman must do something, and 
must have a reason for what he does. Authorities are 
not wanting who reckon youth as oue of a huntsman’s 
qualities; but huntsmen, like hunters, are not at their best 
Until half worn out, There is so much to learn in the 


nature of the fox, so many isolated cases must have been 
observed m order to deduce a principle fiom them, that a 
young man cannot possibly have the experience necessary 
to show the best sport, and our hunting records tell of 
men who have continued to ride boldly and to show no 
signs of age when fifty yeats old. 

The method of hunting a pack of hounds varies some- 
what m different countries One of the most accepted 
canons is that the huntsman should not interfere with his 
hounds more than is necessary So long as hounds can 
hunt, it is best to let them do so, for if tlieii heads are once 
got up by hallooing and lifting, they will not so readily 
settle down again, while hounds that are in the lnbit of 
being lifted and galloped off to a distant point whenever a 
check occurs, will generally look foi assistance, and will 
make but little use of then own noses on cold scenting 
days. Some countries aie naturally bad-scenfcmg ones, and, 
in order to kill a fox in them, hounds must be lifted more 
than m otheis. 

Huntsmen aie often much abused, when chawing a large 
cover, for not going away with the first fox There is a 
difference of opinion whether, if hounds are i mining one 
fox in cover, they should be stopped and put on the line 
of one that has gone away Something will depend upon 
whether the cover was well worked duiing cub hunting or 
not, and whether foxes are plentiful or scaice, but alter 
the 1st of February the rule should be to go away with 
the first fox that breaks, or the hounds may get on a vixen 

The whipper-in, to bo a success, must be content to The 
suppress himself foi the public good When a “good^ppci- 
thing” occurs, and the huntsman is going as hard as he m 
can, and many of the field haidei than they like, the vhip, 
or, if two be kept, the second whip, should wait m cover and 
come on with the tail hounds A good whip can do moie 
m the furtherance of sport than any huntsman , m the in- 
terest, therefore, of fox hunting, there must bo no nvalry, 
or rather no manifestation of it, between the huntsman 
and the whip A noisy fellow is an abomination , and the 
whip should carefully avoid rating a hound after seeing 
that his voice is entitely disregarded If needs he a hound 
must be flogged and that soundly, but he should nevei be 
struck without knowing what it is foi ; thus it is of no use, 
twenty minutes after a hound has ceased to run not, to get 
alongside of him, bellow out his name, and then flog him , 
to warrant the use of the lash, he must be caught flagrante 
delicto , and must pay no heed to rating Where, however, 
hounds have been properly entered and treated, they will 
require but little chastisement On approaching a cover, 
one whip should go on in advance and station himself on 
the lee side of it, where he may often see a fox steal away 
as soon as the hounds are thrown in Although some packs 
have only one whip, a second is veiy desirable, especially 
before Christmas, and in countries where there is much 
woodland One whip can then go into cover and keep near 
the huntsman in readiness to obey any dn actions he may 
give, and the other is free to see to other matters. 

The earth-stopper is an important functionary m conn- Tho 
tries where there are many earths, for if he neglects his eaitli- 
business blank days will probably result with annoying f re- sto PP er ' 
quency. When properly carried out, earth-stopping con- 
sists m a man going round and stopping all the earths m 
the district to be hunted over during the day, so that when 
foxes return from finding their food, which they do some 
hours be fore it is light, they shall find their own door barred 
against them. This involves the earth-stopper being astir 
shortly after 2 a.m, not the most pleasant hour of the 
twenty-four on a winter’s day. If he gets to work late, 
he stops all the foxes in instead of out ; and, when the 
■cover is drawn, no one can understand how the fox 
whieh has been seen about for tie last fortnight cannot be 
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found at the moment when his presence is particularly 
desired. 

D Cub hunting carried out on a proper pimciple is one of 

nt mg the secrets of a successful season. To the man who cares 
for hunting, as distinct from riding, September and October 
are not the least enjoyable months of the whole hunting 
season As soon as the young entry have recovered from 
the operation of “rounding/ 3 arrangements for cub hunting 
begin The hounds must have first of all walking, then 
trotting and fast exercise, so that their feet may be 
hardened, and all superfluous fat worked off by the last 
week in August So far as the hounds are concerned, the 
object of cub hunting is to teach them their duty , it is 
a dress rehearsal of the November business In company 
with a certain proportion of old hounds, the youngsters 
learn to stick to the scent of a fox, m spite of the fondness 
they have acquired for that of a hare, from running about 
when at walk When cubbing begins, a start is made at 
4 or 5 A , and then the system is adopted of tracking 
the cub by his drag A certain amount of blood is of 
course indispensable for hounds, hut it should never be 
forgotten that a fox cub of seven oi eight months old, though 
tolerably cunning, is not so veiy strong, the huntsman 
should not therefore he over-eager in bringing to hand 
every cub he can find. It would be a move m the right 
direction if noses were not to be counted until the first of 
November 

Erne hunting , which must not be confounded with 

ug. Couesing (qv), is an excellent school both for men and 
for horses It is attended with the advantages of being 
cheaper than any other kind, and of not needing so large 
an area of country Hare hunting requires considerable 
skill, Becldord even goes so far as to say— “There is 
more of true hunting with harriers than with any other 
description of hounds . . .In the first place, a hare, 
when found, generally describes a circle in her course which 
naturally brings her upon her foil, which is the greatest 
trial for hounds Secondly, the scent of the hare is weaker 
than that of any other animal we hunt, and, unlike some, 
it is always the worse the nearer she is to her end.” 
Hare hunting is essentially a quiet amusement , no halloo- 
ing at hounds nor whip cracking should be permitted ; 
nor should the field make any noise when a hare is found, 
for, being a timid animal, she might be headed into the 
hounds’ months Capital exercise and much useful know- 
ledge are to be derived by running with a pack of beagles. 
There are the same difficulties to be contended with as m 
hunting with the ordinary harrier, and a very few days 7 
running will teach the youthful sportsman that he cannot 
run at the same pace over sound ground and over a deep 
ploughed field, up hill and down, or along and across 
furrows. 

fcter Otter hunting , which is less practised now than formerly, 

mfcmg. begins just as all other hunting is drawing to a close 
When the waterside is reached an attempt is made to hit 
upon the track by which the otter passed to his “ couch/ 3 
which os generally a hole communicating with the river, 
into which the otter often dives on first hearing the hounds. 
When the otter “vents” or comes to the surface to breathe, 
his muzzle only appears above water, and when he is viewed 
or traced by the mud he stirs up, or by air bubbles, the 
hounds are laid on. Notwithstanding the strong scent of 
the otter, he often escapes the hounds, and then a cast has to 
be made When he is viewed an attempt is made to spear 
him by any of the field who may be within distance , if 
their spears miss, the owners must wade to recover them 
Should the otter be transfixed by a spear, the person who 
threw it goes into the water and raises the game over his 
ttead on the spear’s point. If instead of being speared, he 
M hj the hounds, he is soon worried to death by 


them, though frequently not before he has inflicted some 
severe wounds ou one or more of the pack. 

Quitting the United Kingdom, we find that the elephant, Othei 
hyaena, hunting leopard, and a small species of panther kinds of 
known as the ounce, are not only objects of chase, but umtmg 
are themselves trained to assist m the capture of othei ani- 
mals, The elephant has been found of great service m 
hon and tiger hunting, his size affording comparative safety 
to the hunters seated on his back The hyaena, which re- 
sembles a dog m many particulars, is said to be as tracLable, 
when propei ly trained, and to be of much use m the pui- 
suit of game. The hunting leopard or cheetah and the 
ounce are used m hunting a species of antelope They 
have hoods put over their heads, and are taken m a 
small waggon into the field, when the deer is seen the 
hood is taken off and the animal staits m pursuit, 
followed by tfle hunter, when the game is secured the 
hood is again pub on In India field sports are largely 
indulged m, owing partly to natural facilities, and partly 
to the taste for hunting characteustic of the English 
resident there. Tigers are sometimes caught m ttaps, and 
sometimes shot m the jungle from the back of an elephant , 
they seek to conceal themselves, and very rarely commence 
hostilities against mankind, but when seveiely wounded and 
brought to bay they fight courageously Hunting the wild 
hog, or “ pig sticking/’ as it is often termed, is a favourite 
sport m India , the ground is walked over by beateis, and 
when a hog is roused the two mounted huntsmen neaiest 
to him start m pursuit, and endeavoui to spear him The 

ndmg requires judgment and very good nerves * hollows, 
ravmes, and cracks m the ground caused by the sun are 
numerous, and, as they are hidden by the tall glass, the 
horse cannot avoid bhem , it is said that no horse can run 
down a hog in less than a mile, even over the best ground, 
while over a rough country the distance travelled amounts 
to three or four The rider’s aim is to blow the hog 
sufficiently before getting within spearing distance — foi the 
charge of an untired hog is a dangerous affair ; but when 
near a thick cover the sportsman must try to spear him at 
all hazards, or make up his mind to lose him The proper 
management of the spear requires considerable piactice 
Besides the above mentioned animals, the fox, jackal, wolf, 
hyaena, buffalo, and four-homed antelope are also objects 
of the chase. 

Australia was formerly the scene of a great deal of kan- 
garoo hunting, but that animal is now comparatively scarce. 

In Africa there is plenty of big-game hunting, the list 
Including the elephant, lion, giraffe, hippopotamus, antelopes 
of various kinds, leopard, kymna, buffalo, jackal, and ostrich 
Of these the larger and more dangerous animals are killed 
as opportunity offers, but the jackal is hunted by English 
settlers like a fox, Ostrich hunting is somewhat peculiar , 
the bird is pursued by men on horseback, and, though over 
the ground it is swifter than a horse, it generally runs m a 
large circle, so that the riders, by describing a smaller circle 
and relieving one another, are enabled to keep tolerably 
near to it, and so to ride it down 

In North America the bison, an animal sometimes when 
full grown weighing as much as 142 stone, is pursued by 
the natives on horseback and then shot. The moose is chased 
towards a ravine or a snowdrift, and when he begins to 
flounder m the snow he is shot at by the hunters The red 
deer is now hunted with staghounds upon the English prin- 
ciple South America affords hunting after the puma, tapir, 
and wild bull, the lasso being the usual means of captiue 

In Russia, bears, wolves, and wild boars are hunted 
Wolves are found in Germany, where they are not only 
hunted by properly trained wolf-hounds, hut are killed by 
any available means 

Erance*offers facilities for hunting the wolf, wild boar, 
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and deer, but the sport, though followed up with a eon- is very productive, but much damage is often done to the 
siderable amount of enthusiasm, is not carried out m a crops by the prevalence of frost and fogs. In the fen dis- 
manner strictly m accordance with English ideas The tncts a four-years’ system of cropping — green-ciops, barley, 
weak point m French hunting is that the huntsmen do not seed-clovers, and wheat — is the most common The 
seem to possess a particulaily accurate knowledge of the “ Meres” of Whittlesea, Ramsey, and Ugg, at one time 
habits and characteristics of the animal they pursue Then much resorted to by sportsmen for their wildfowl and fish, 
again their system of kennel management is not what it have now been drained, and, notwithstanding the expensive- 
might be To show sport m the vast forests, the hounds ness of the process, such is the fertility of their beds that 
should be m good health and well-trained, and there should the outlay was speedily more than repaid. The Oxford 
be plenty of them. Of late yeais, however, more atten- clay, uhicb extends to an area of 120,000 acies, is of veiy 
tion has been paid to hound breeding and kennel manage- various soils according as the Oolite rocks crop to the sur- 
ment, and with encouraging results (ebb) face The greater pait is under cultivation, and much lm- 

Plafce III HUNTINGDON, or Hunts, an inland county of pro vement has lately been effected by diamage, on account 
England, situated between 52° 9' and 52° 35' N lat of the tenacity of the clay the drains often require to be 
and 0° 3' E. and 0° 30' W long, and bounded on the placed very close Much of the soil is, however, undramed 
N and W. by Northampton, S. by Bedford, and E and uncultivated, and, though partly used for pastuiage, 
by Cambridge Its extreme breadth is at the middle, must on the whole be regarded as mere waste land. On the 
from which it narrows gradually and irregularly towards drained pasturage a large number of cattle aie fed In 
its noith and south ends Its extreme length from north this distuct the system of cropping vanes considerably, 
to south is about 30 miles, and its extreme breadth from but a modification of the four-couise shift is the most 
east to west about 23 miles. The area extends to 229,575 common — fallow sown sometimes with winter tares, tur- 
impenal acres, or 358 square miles. Among English nips, mangold, or mustard, barley, beans wheie tares 
counties it is the smallest, with the exception of Middlesex were sown on the fallow, and clover where green crops 
and Rutland, and Rutland is the only English county it were sown, wheat. A six-years’ course of fallow, bailey, 
surpasses m population seed-clovers, wheat, beans, and wheat is, however, not 

The surface of the county is low, and, with the exception uncommon, especially on the best soils The third district, 
of the Fen district, pleasantly undulating For the most comprising the gravel of the Ouse valley, embraces au 
part it is bare of trees A low ridge of hills enters the area of 50,000 acres On the banks of the Ouse it consists 
county from the south near Potton, and runs in a northward of fine black loam deposited by the overflow of the river, 
direction until it teimmates in the Ouse valley neai Hunt- and its meadows form very rich pasture grounds The 
mgdon , and a branch of the Cambridgeshire hills enteis upland district is under arable culture, and is generally 
the south-east part of the county, and from Huntingdon cultivated on a four-course system of wheat, green crops, 
runs north-west to Wansford The north-eastern part of barley, and seed-clover Market-gardening is prosecuted , 
the county, comprising 50,000 acres, or one-fifth of its and willows are largely grown m the fen district. The 
whole extent, belongs to the great “Fen” district extending farms vary m size from 200 to 500 acres, ranging chiefly 
thLOiighout the counties of Cambridge, Lincoln, Northamp- between 200 and 300 The farm-houses are generally of 
ton, Norfolk, and Suffolk The principal rivers are the an inferior kind, and the farm-bmldmgs are often quite 
Ouse and Nen The Ouse from Bedfordshire skirts the inadequate foi the shelter and accommodation of the stock, 
borders of the county near St Neots, and after flowing The labourers generally live m villages and hamlets, m 
north to Huntingdon takes an easterly direction past St cottages of the most miserable description, having mostly 
Ives into Cambridgeshire on its way to the Wash. It is mud walls , but many cottages of a better class have been 
navigable for barges as far as Bedford, and m the fen dis- built within the last few years The county is well sup- 
trict constitutes a means of transport for the agricultural plied with turnpike loads , and the parish and occupation 
produce of the county. The Nen, which is also navigable, loads, formerly in a bad state of repair, have been lately 
skirts the northern border, and quitting it at Peterborough much improved. The most modem improvements in farm 
enters the Wash below Wisbeach, in Cambridgeshire implements are m general use. 

Various cuts and drains which join the Nen and Ouse are According to the agricultural returns for 1879 the total 
also made use of for navigation area of arable land was 209,610 acres, of which 96,533 

Geology , Soil , and Agriculture — Geologically Hunt- were under corn drop, 21,931 under gieen crop, 17,121 
mgdonshire belongs to what is known as the Oolite system, under rotation grasses, 60,484 permanent pasture, and 
The low round hills mthe south-eastern part of the county 13,531 fallow The area under woods was 20,714 acres 
are composed of nonsand They contain a band of copro- Wheat, which m 1879 cropped 43,129 acres, is much more 
lites, and theie is a strip of greensand on the south-eastern largely grown than any other gram, and occurs twice m 
border The central and larger part of the county displays the six-years’ shift system m use on the better lands, 
the Oxford clay, which lies between the middle and lower Barley (27,118 acres) is the moie frequent com crop m the 
Oolite It reaches a depth of nearly 100 feet, and passes four-years’ shift system, — only 10,247 acres being under 
under the Fens The Fens are composed of fine mud, oats. The quality of barley on many soils is lean and in- 
deposited formerly by the sea, intermixed with beds of fenor, and unsuitable for malting purposes. Beans and 
peat, in which are frequently found the remains of animals, pease occupied 8948 and 6929 respectively. Mangold 
frequenters of the old foiesfc, such as the elk, the red-deer, (3430 acres) and cabbage and similar green crops (2863 

the bear, the beaver, and the wolf. The hills on the acres) are chiefly used for the feeding of sheep. Under 

border of Northampton are of the stonebrash or forest turnips there were only 37 78 acres, and under potatoes 3083. 
marble The Oolite formation is very fossilxferous Large The number of cattle in 1879 was 27,358, or an average of 
masses of fossil wood converted into jet or iron pyrites are 13 to every 100 acres under cultivation, as compared with 
found in the Oxford clay Glacier or boulder clay contain- 16 9 for England and 21*0 for the United Kingdom. Of 
mg chalk and flint deposits is met with m nearly every these the number of cows and heifers ip milk or in calf 
part of the county. The soil is generally fertile, and culti- was 7536 Though Stilton m Huntingdon gives its name 
vation is of an advanced kind In the fen district the soil to a celebrated cheese, that variety is now made exclusively 
is of a blue peaty nature, resting on a subsoil of white m the counties of Lincoln and Leicester, and dairy faim- 

marly clay, After being drained and mixed with clay it mg is not now much followed. The milk is now chiefly 
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used for rearing calves Large numbeis of cattle are 
fattened m the field or the fold-yard, and are sold when 
rising three years old. They are mostly of the short- 
horn bleed, laige numbers of Irish shorthorns being 
wintered m the fens Where there are no upland pas- 
tures the faimer usually purchases cattle in the autumn 
and sells them in the spring. The number of horses 
m 1879 was 11,057, or an aveiage of 4*2 to every 100 
acres under cultivation, as compared with 4*5 for Eng- 
land and 41 for the United Kingdom Of these the 
number used solely for agricultural purposes was 7583 
Most of the farmers breed cait horses, and the large fanners 
often, rear weight-carrying hunters The number of sheep 
m 1879 was 157,790, or an average of 75 3 to eveiy 100 
acres under cultivation, as compared with the same average 
for England and 08’0 for the United Kingdom Great 
impiovement in the breed has lately taken place, Leicesters 
and Lincolns being most common , they usually attain 
great weights at an early age Lambs are occasionally 
sold at weaning time, but moie frequently they are kept 
through the winter on the glass lands, being fed also on 
mangolds and other loots, with an addition of cake and 
corn. The number of pigs m 1879 was 19,990, or an 
average of 9*5 to every 100 acres under cultivation, as 
compared with 7 2 for England and 6 7 for the United 
Kingdom They include Berkshire, Suffolk, and N eapolitan 
bieeds, and a number of crosses Many after having gleaned 
the stubbles aie fattened on whey and various prepara- 
tions of inferior barley , but breeding is also extensively 
practised 

According to the owners of lands return for 1873 the 
land was divided among 3903 proprietors, holding land 
the gross annual value of which was £444,890 Of the 
owners 45f per cent possessed less than 1 acre, and the 
average value all over was £1, 19s. 4|d per acre. There 
were 13 proprietors holding upwards of 3000 acres, viz., 
Edward Eellowes, 15,029, Duke of Manchester, 13,835, 
William Wells, 5792, Marquis of Huntly, 5711, Hon 
G W. Eifczwilliam, 5202, Lord Chesham, 3787, Earl 
of Oarysfoit, 3654, Ecclesiastical Commissioners, 3559; 
Colonel Buncombe, 3407, W Duberley, 3224, Earl of 
Sandwich, 3219 , G D Newton, 3209 ; Richard H 
Hussey, 3135. 

Manufactures and Trade — Agriculture is the principal 
industry, and none of the manufactures are extensive, the 
chief being paper and parchment Madder is obtained m 
considerable quantities, and in nearly every part of the 
shire lime burning is carried on Lace-making is practised 
by the female peasantry ; and the other industries, which 
are not prosecuted beyond what is necessary to meet local 
wants, are printing, iron-founding, tanning, currying, brick 
and tile making, malting, and brewing. 

Railways . — The middle of the county is traversed from 
south to north "by the Great Northern, which enters it at 
St Neots and passes by Huntingdon to Peterborough, A 
branch from the Midland enters the middle of the county 
from Northampton, and passes by Graffham to Huntingdon, 
where it is joined by a branch which passes by St Ives to 
the Great Eastern in Cambridgeshire. From St Ives there 
la a branch to Wiabeach in Cambridgeshire, and another 
has been constructed to Stilton. On the Great Northern 
there is a branch from Holme to Ramsey. 

Administration . — Huntingdonshire comprises four hun- 
dreds n E or parliamentary purposes it is an undivided 
constituency returning two members ; and it contains one 
parliamentary borough, that of Huntingdon, formed of 
Huntingdon (4243) and Godmanchester (2363), and return- 
ing one member. Part of the represented city of Peter- 
borough is also in the county. The principal other towns 
qf»latais«y (2378), St Ives (3291), St Neots (3200), and 
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Kimbolton (1509) The county has one court of quarter 
sessions. It is included in the south-eastern circuit, and 
circuit courts are held at Huntingdon. It forms part of 
the shrievalty of Cambridge, and ecclesiastically is in the 
diocese of Ely 

Population . — The population m 1841 amounted to 
58,549, m 1851 to 64,183, m 1861 to 64,250, and m 1871 
to 63,708 (31,381 males and 32,327 females). The increase 
m thirty years from 1841 has been 8 8 per cent,, and since 
1801 it has been 69 5 per cent 

Eistoiy and Antiquities — Previous to the Roman invasion 
Huntmgdonshne, like the other Fen counties, was inhabited hy the 
British tube the Icem, originally of Celtic oiigm, but consideiably 
intermixed from Teutonic souices, although the Belgfe m all pio- 
bability did not suhdue the coimtiy as fai noith as Huntingdon 
Dunng the Roman occupation it was included m the Roman pio- 
vmee of Flmia Cccsm zensis Two Roman stations aie supposed to 
have been situated m the county, JDurolypons (Godmanchestei) and 
Dm obnvce at Water Newton on the Nen The Roman load Via 
Devana from Cambridge joined Emmie Stiept at Godmanchestei, 
Ermine Stieet passing noith-west hy Watei Newton into Noithamp- 
ton Under the name of Hnntandunscyic, Huntingdon foimed pai t 
of the kingdom of East Anglia, afterw aids joined to Meicia Shpitly 
before the Conquest the earldom of Huntingdon was held by Swend, 
who, on leceivmgthe eaildom of Northampton, gianted it to his son 
Waltheof, who mai ned a niece of William the Conqueior , and, on 
Waltheofs execution for high treason, it passed to a Noiman soldiei, 
Simon de St Liz, who marned a daughtei of Waltheof, On the 
death of St Liz, David, aftenvaids king of Scotland, mamed Ins 
widow, and indented the earldom m hei light, but on account of 
the subsequent feuds between the English and Scottish monaichs 
the eaildom fiequently exchanged hands between the heirs of St 
Liz and the hens of David It is at picsent home by a bianch of 
the Hastings family A great part ot the county was held by the 
monks, who elected two great abbeys at Ramsey and at Sawtry St 
Judith, and priories at Huntingdon, St Ives, St Neots, and Hinchmg- 
biook Of these buildings all that now remains is the richly deco- 
rated ruined gateway of the abbey of Ramsey, and a dovehouse, a 
barn, and a few unimportant fragments at St lyes, Theie weie two 
ancient castles at Huntingdon and Kimbolton , the one at the latter 
place, now the seat of the Montagues, dukes of Manehestei, was the 
residence of Oatheime of Aragon after her divorce fiom Hemy VIII 
Another mansion of interest is Hmchingbrook House, the ancient 
seat of the Ci omwell family. Among the old chinches may be men- 
tioned Alwalton, Comngton, Hartfoid, Leighton Riomswold, and 
Ramsey, which contain, remains of Roman architecture , Buckclen, 
Elton, Godmanchester, and St Neots, which contam good specimens 
of the Peipendicular , Chesterton, Holywell, Savtiy, Upton, and 
Wooton, which aie partly Early English, The only events of his- 
torical importance connected with the shne aie the capture of the 
castle of Huntingdon hy the Royalists under Chailes I m 1645, 
and the lout at St Neots of one bundled horse undei the command 
of the duke of Buckingham and the earl of Holland hy the Par- 
liamentary soldiers, who took the eail of Holland prisoner 

HuOTraGDOsr, a municipal and parliamentary borough 
of England, capital of the above county, is situated on 
the left bank of the Ouse, and on three railway lines, 58 
miles north of London, 15 miles north-west of Cambridge, 
and 19 miles south of Peterborough. It consists principally 
of one street about a mile in length, from which small 
streets branch off at various points. By a fine bridge 
erected in the 13th century it is connected with the muni- 
cipal borough of Godmanchester, which, consisting princi- 
pally of cottages, forms practically one of its suburbs, and 
is included m the parliamentary borough of Huntingdon. 
In Huntingdon there are two old churches — All Samts, 
probably dating originally from the time of the Normans, 
but re-erected in the time of Henry YIII , and St Mary’s, 
probably occupying the site of the old priory, but rebuilt 
in the Gothic style after the fall of the old building in. 
1608, and restored in 1 87 6. The church of Godmanchester, 
of the date 1625, is also a fine structure in the late Perpen- 
dicular, with a tower and spire At the grammar school 
of Huntingdon, founded m 1200 by David, king of Scotland, 
but pulled down in 1877 for the erection of a new building, 
Oliver Cromwell received his education. Among the other 
schools are Walden’s school for 64 boys, and a national 
school. There are also in Godmanchester a grammar school 
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and a national school* Tlie pnncipal otter buildings of 
Huntingdon are tlie county jail, completed m 1827 , the 
militia barracks, erected m 1852 , the town and county 
hospital, erected m 1853 , the corn exchange, the town- 
hall, whose ground floor is used for the courts of justice , 
and the rooms of the literary and scientific institution 
The house m which Oliver Cromwell was born is still 
standing Of the three old monastic foundations formerly 
belonging to the town there are now no remains The 
industries of Huntingdon and Godmanchester are very 
much alike They possess iron-foundries, breweries, tile- 
works, and oil and flour mills The area of the parlia- 
mentary borough of Huntingdon is 6086 acres, the 
municipal boiouglis of Godmanchester and Huntingdon 
occupying 4970 acies and 1116 acres respectively In 
1871 the population of the parliamentary boiough was 
6606, that of the municipal boroughs of Godmanchester 
and Huntingdon being respectively 2363 and 4243 

Huntingdon existed in the tune of the Saxons under the name of 
Huntantun, and m the Norman survey it is mentioned aa Hunteis- 
dune, The castle erected at it by Edwaid the Elder m 919, and 
aftei wauls enlaiged by David, king of Scotland, was demolished by 
the oiders of Hemy II In 1645 the town was plundeied by the 
Boyalists under Charles I The ongm of the town was doubtless 
closely connected with that of Godmanchester, which occupied the 
site of the Boman station Dll') ohpons^ and at winch a castle is said 
to have been founded by Gormund (hence the name of the town, 
foimeriy Gormtmchester), a Danish chief m the reign of Alfied the 
Gieat Huntingdon was fiisfc incorporated in 1206 and God- 
manchestei m 1605, From an early penod Huntingdon letmned 
two members to pailiament , but the Beform Act ol 1867 l educed 
the lepiesentation to one member, 

HUNTINGDON, Selina, Countess of (1707-1791), 
leader of a sect of Calvmistic mefchodists, known as the 
Countess of Huntingdon's Connexion, was the daughter of 
Washington Shirley, second Earl Ferrers She was bom 
at Stanton Harold, a mansion near Ashby-de-la-Zouch m 
Leicestershire, August 24, 1707, and m her twenty-first 
year was married to Theophilus, ninth earl of Huntingdon, 
The religious influence of her husband's sisters, and a 
dangerous illness soon after her marriage, tended to deepen 
the serious impressions which the young countess had 
experienced from childhood’ and on the death of her 
husband m 1746, coming under the influence of the 
religious revival m which Wesley and Whitfield were at 
that time conspicuous, she resolved to join these preachers 
m actively furthering their aims In 1748 she gave 
Whitfield a scarf as her chaplain, and m that capacity he 
frequently preached in her town house to the most fashion- 
able audiences, in which sometimes such men as Chester- 
field, Walpole, and Eolmgbroke were found Seducing 
her personal expenditure, and disregarding the sneers of 
her aristocratic acquaintances, Lady Huntingdon spent her 
ample means in building chapels an different paits of 
England, and appointed ministers to officiate in them, 
under the impression that as a peeress she had a light to 
employ as many chaplains as she would In 1768 she con- 
verted the old mansion of Trevecca, near Talgarth, in South 
Wales, into a theological seminary for training young 
ministers for the Connexion ; and this, which she made her 
chief residence, she continued to support alone till her 
death. Up to 1779 Lady Huntingdon and her chaplains con- 
tinued members of the Church of England, but in that year 
the prohibition of her chaplains by the oonsistonal court 
from preaching in the Pantheon, a large building in London 
rented for the purpose by the countess, compelled her in 
order to evade the injunction to take shelter under the 
Toleration Act This reluctant step, which placed her 
legally among dissenters, had the effect of severing from 
the Connexion several eminent and useful members. Till 
her death m London, June 17, 1791, Lady Huntingdon 
continued to exercise an active, and even autocratic, super- 
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intendenee over her chapels and chaplains, and maintained 
her leading position as well by hei genuine earnest piety 
and force of character as by her high social station and 
geneLous liberality Her chapels and college weie be- 
queathed to trustees, and m 1792 the latter was removed 
to Cheshunt, m Hertfordshire, where it has since flam ished. 
Several congregations of the Connexion have become nomi- 
nally as well as virtually Congiegational chapels , while, 
even by those which retain the original name, the Congiega- 
tional polity is practically adopted 

The Life of the Countess of Huntingdon y as published at London, 
m 2 vols , m 1844 , The Coioaei and the Cioss, oi Mcmonals of 
Selma, Countess of Huntingdon, by A H New, appealed m 1857 

HUPFELD, Hermann (1796-1866), an eminent Orien- 
talist anrl Biblical commentator and critic, was bom 
March 31, 1796, at Marburg, where he studied philosophy 
and theology from 1813 to 1817, m 1819 he became a 
teacher m the gymnasium at Hanau, but m 1822 he 
resigned that appointment. After studying for some time 
under Gesenius at Halle, he m 1824 “ habilitated ” in 
philosophy at that university, and m the following year 
he was appointed piofessor extiaordmanus of theology at 
Mai burg. Theie he received the ordinary professorships 
of Oriental languages and of theology m 1827 and 1830 
respectively , thirteen years later he removed as successor 
of Gesenius to Halle In 1865 he was accused by some 
theologians of the Hengstenbeig school, before the minister 
of public worship, of having taught exegesis in a sense 
inconsistent with tlie recognized character of the Old 
Testament as a divine revelation. From this charge, 
however, he successfully vindicated himself, the entne 
theological faculty, including J. Muller and Tholuck, 
bearing testimony to his essential oithodoxy. He died 
at Halle April 24, 1866, 

His earliest woiks m the department of Semitic philology 
(Exei citatio/ies JEthiopicce, 1825, and De emendanda o atione lei\to- 
gmphios Semiticcc, 1827) were followed by the first part (1841), 
mainly histoucal and critical, of an Ausfuhilidie Hebi aische 
Giammatil, which lie did not live to complete, and by a “pro- 
gram” on the eaily lustoiy of Hebiew grammar among the Jews 
{La 7ei gmmmaticcG apud Judccos mitus cmtiquisnmisque senp- 
tonbus, 1846) His pimcipal contribution to Biblical liteiatiue, a 
valuable though piosaic exegetical and cntieal UebeiseLung u 
Auslegung der Tsalmcn, began to appeal m 1855, and v as completed 
in 1861 (2d ed by Eiehm, 1867-1871) Othei writings aie Uebcr 
Beep iff U Methode der sogenemnten bibhschcn Einleitimg (1844), 
De pnmitiva ct icm festonm apud Hcbi ceos ? atione (1851-1864) , 
Die Qitellen dei Genesis ion neimi unteisueht (1853), in which he 
dissects that book into an ougmal writing, or tl TJrschiift,’* by tlie 
older Elohist, and thecontubutions by the younger Elohist and by 
the Jeliovist lespeetively, the woik of the cc redactor ” haying been 
comparatively trifling , Die henhge theosoplusche u mytliologische 
Theologie u Schnftei kla? ung (1861) , and various contnbutions to 
the Studien u KutiTeen, to the Journal of the Deutsche Moigen- 
landisclie Gesellscliaft, and to the A hue Eiangehschc Kn chenzcitung 
See Biehm, Hermann Hupfeld (1867) 

HUED, Richard (1720-1808), bishop of Winchester, 
was born at Congreve, in the parish of Penkridge, Stafford- 
shire, where his father was a farmer, on January 13, 1720* 
He received his early education at the grammar school of 
Brewood, m his native county, and made such progress m 
his studies that m October 1733 he was admitted a sizar 
of Emmanuel College, Oxford , he did not begin residence, 
however, till a year or two afterwards In 1739 he took 
the degree of B.A, and in 1742 he was ordained deacon, 
and for a short time had charge of the parish of Eeymerston, 
between Thetford and Norwich; bn% having m the same 
year proceeded M.A. and been elected fellow of his college, 
he returned to Cambridge early m 1743. While residing 
there he was ordained priest m 1744, and in 1748 he pub- 
lished his Remaih on a late Booh, entitled an Enquiry into 
the Rejection of the Christian Miracles by the Heathen , by 
William Weston , B.D., 1746. This controversial treatise, 
which was characterized by considerable learning and 
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ingenuity, was followed in 1749 by an edition of the Ars 
Poetica of Horace (Q. Horatu Flam Epistola ad Pisones, 
with an English Commentary and Notes), which, as Gibbon 
has remarked, fully proved the title of its author to “the 
great but prostituted name of critic/' and may still be read 
with interest, less, however, as an exposition of the original 
than as containing “ a more valuable and better digested 
collection of criticisms than Horace ever wrote or intended 
to write. ” In 1 75 0 Hurd was, through the recommendation 
of his fuend Warburton, appointed one of the preachers at 
Whitehall, and in 1751 he published Q. Horatu Flacci 
Epist ad Augustum , with an English Commentary and 
Notes , justly held by Gibbon to be superior in merit to the 
edition of the Ars Poetica 

In 1756 he accepted the college living of Thurcaston, 
Leicestershire, m the studious letirement of which he wrote 
and published a volume of Dissertations (“ On the Province 
of the Drama,” “ On Poetical Imitation/' and “ On the 
Maiks of Imitation," 1757), and another entitled Moral 
and Political Dialogues (“ On Sincerity m the Commerce 
of the World,” “ On retirement,” “On the Age of Queen 
Elizabeth," and “On the Constitution of the English 
Government,” 1759) The latter has proved the most 
popular of his writings, and was chiefly instrumental m pro- 
cunng for him at a later period of his life the loyal favour 
In 1766 he was appointed preacher of Lincoln's Inn, and 
m 1767 he became archdeacon of Gloucester; his elevation 
to the see of Lichfield and Coventry followed m 1774, and 
in 1776 he was selected to be preceptor of the prince of 
Wales and the duke of York. In 1781 lie was translated 
to Worcester, and in 1783, on the death of Dr Cornwallis, 
lie was pressed to accept the primacy, but declined it as 
sc a charge not suited to his temper and talents, and much 
too heavy for him to sustain, especially in these times ” 
He died May 28, 1808 

Besides various sermons, charges, and other compositions of a 
more or less occasional character, Hurd published, m addition to 
the works already mentioned, a Dissertation on the Delicacy of 
Friendship (1755), a severe attack on Jortm, by whom Warbuiton 
had been assailed , Letters on Chivalry and Romance (1762), Dis- 
sertation on the Idea of Universal Poetry (1762) , Dialogues on 
Foreign Ti avel (1764) , and Discourse by way of Pi face to the Quarto 
edition of Bishop Warbui ton's Works , containing some Account of 
the Life , Writings , and Character of the Author (1794) Remarks 
on Fame's Ffatui al Histoiy of Religion (1757), a controversial tract 
which caused considerable irritation to that philosopher, was the 
joint production of Hurd and Wai burton The collected woiks of 
Hurd appealed ux an edition of 8 vols 8vo, in 1811 , his Mcmoi? s 
by Kilvert, were published m 1860. 

HURDWAR. See HardwIr. 

HURON, Lao See St Lawrence. 

HUBBUB. See Harar 

HUSBAND AND WIFE, Law relating to. For 
the modes in which the relation of husband and wife 
may be constituted and dissolved, see Marriage and 
Divorce. The present article will deal only with the effect 
of marriage on the legal position of the spouses. The per- 
son chiefly affected is the wife, who probably in all politi- 
cal systems becomes subject, in consequence of mam age, 
to some kind of disability The most favourable system 
scarcely leaves her as free as an unmarried woman , and the 
most unfavourable subjects her absolutely to the authority 
of her husband. In modem times the effect of marriage 
on property is perhaps the most important of its conse- 
quences, and on this point the laws of different states show 
wide diversify of principles. 

The history of Koman law exhibits a transition from an 
extreme theory to its opposite. The position of the wife 
hi the earliest Boman household was regulated by the law 

B ms r She fell under the “ hand " of her husband, — 
*one of his family, along with his sons and daughters, 
bpif .adopted, and his slaves. The dominion which, 
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so far as the children was concerned, was known as the 
patna potesfas , was, with reference to the wife, called the 
maims* The subject members of the family, whether wife 
or children, had, broadly speaking, no rights of their own , 
all were merged m the potestas of the husband and father. 
If this institution implied the complete subjection of the 
wife to the husband, it also implied a much closer bond of 
union between them than we find in the later Roman law 
The wife was at least a member of the family, and on 
her husband's death she succeeded, like the children, to 
fieedom and a share of the inheritance Maims, however, 
was not essential to a legal marriage , its restraints were 
irksome and unpopular, and m course of time it absolutely 
ceased to exist, leaving no equivalent protection of the 
stability of family life. The later Boman marriage left the 
spouses comparatively independent of each other The 
bond was easily dissolved, and while it lasted was loose 
and easy The distance between the two modes of mar- 
riage may be estimated by the fact that, while under the 
former the wife "was one ot the husband's immediate heirs, 
under the latter she was called to the inheritance only after 
his kith and km had been exhausted, and only in prefer- 
ence to the tieasury. It seems doubtful how far she had, 
during the continuance of marriage, a legal right to en- 
force aliment from her husband, although if he neglected 
her she had the unsatisfactory remedy of an easy divorce. 
The law m fact preferred to leave the parties to arrange 
their mutual rights and obligations by private contracts. 
Hence the importance of the Law of Settlements {Dotes)* 
The Dos and the Donatio ante nuptias were settlements 
by or on behalf of the husband or wife, during the continu- 
ance of the marriage, and the law seems to have looked 
with some jealousy on gifts made by one to the other m 
any less formal way, as possibly tainted with undue influ- 
ence During the marriage the husband had the adminis- 
tration of the property, and its destination afterwards 
might depend on the nature of the settlement and the con- 
duct of the parties. 

The manus of the Boman law appears to be only one 
instance of an institution common to all primitive societies, 
and suitable only to society in a primitive state. On the 
continent of Europe after many centuries, during which 
local usages were brought under the influence of principles 
derived from the Boman law, a theory of marriage became 
established, the leading feature of which is the community 
of goods between husband and wife Describing the prin- 
ciple as it prevails in France, Story {Conflict of Laws , 
§ 130) says — “ This community or nuptial paitnership (in 
the absence of any special contract) generally extends to 
all the movable property of the husband and wife, and to 
the fruits, income, and revenue thereof . . .It extends 
also to all immovable property of the husband and wife ac- 
quired during the marriage, but not to such immovable pro- 
perty as either possessed at the time of the marriage, or which 
came to them afterwards by title of succession or by gift, 
The property thus acquired by this nuptial partnership is 
liable to the debts of the parties existing at the time of the 
marriage ; to the debts contracted by the husband during 
the community, or by the wife during the community with 
the consent of the husband , and to debts contracted for 
the maintenance of the family .... The husband alone 
is entitled to administer the property of the community, 
and he may alien, sell, or mortgage it without the 
concurrence of the wife.” But he cannot dispose by will 
of more than his share of the common property, nor can he 
part with it gratuitously inter vivos* The community is 
dissolved by death (natural or civil), divorce, separation of 
body, or separation of property. On separation of body or 
of property the wife is entitled to the full control of her 
movable property, but cannot alien her immovable pro- 



HUSBAND 


perty without her husband’s consent, or legal authority. 
On the death of either party the property is divided m 
equal moities between the survivor and the heirs of the 
deceased. 

Law of England — The English common law has as 
usual followed its own course m dealing with this subject, 
andm no department are its rules more entirely insular 
and independent The test writers all assume two funda- 
mental principles, which between them establish a system 
of rights totally unlike that we have just described. 
Husband and wife are said to be one person in the eye of 
the law — unica persona , quia caro una et sangms units 
Hence a man cannot grant or give anything to his wife, 
because she is himself, and if there are any compacts 
between them before marriage they are dissolved by the 
union of persons Hence, too, the old rule of law, now 
greatly modified, that husband and wife could not be 
allowed to give evidence against each other, m any tnal, 
civil or criminal The unity, however, is one-sided only , 
it is the wife who is merged m the husband, not the hus- 
band in the wife And when the theory does not apply, 
the disabilities of “coverture” suspend the active exercise 
of the wife’s legal faculties The old technical phraseology 
describes husband and wife as baron and femme, the rights 
of the husband are baiomal rights From one point of 
view the wife is merged m the husband, fiom another 
she is as one of his vassals A curious example is the 
immunity of the wife m ceitain cases fiom punishment 
for crime committed m the presence and on the presumed 
coercion of the husband “So great a favounte,” says 
Blackstone, “ is the female sex of the laws of England ” 

The application of these principles with reference to the 
property of the wife, and her capacity to contract, may now 
be briefly traced 

The f) eehold pi opei ty of the wife becomes vested m the 
husband and herself during the coverture, and he has the 
management and the profits If the wife has been m 
actual possession at any time during the marriage of an 
estate of inheritance, and if there has been a child of the 
marriage capable of inheriting, then the husband becomes 
entitled on his wife’s death to hold the estate for his own 
life as tenant by the curtesy of England (curialitas ). 1 
Beyond this, however, the husband’s rights do not extend, 
and the wife’s heir at last succeeds to the inheritance The 
wife cannot part with her real estate without the concur- 
rence of the husband , and even so she must be examined 
apait from her husband, to ascertain whethei she freely and 
voluntarily consents to the deed. 

With regard to personal property, it passes absolutely 
at common law to the husband Specific things m the 
possession of the wife (choses m possession) become the 
property of the husband at once , things not m possession, 
but due and lecoverable from others (choses in action), may 
be recovered by the husband A chose m action not re- 
duced into actual possession, when the marnage is 
dissolved by death, i everts to the wife if she is the survivor, 
if the husband survives, he can obtain possession by taking 
out letters of administration A chose m action is to be 
distinguished from a specific thing which, although the pro- 
perty of the wife, is for the time being m the hands of 
another. In the latter case the property is in the wife, and 
passes at once to the husband , m the former the wife has 
a mere jus m personam , winch the husband may enforce if 
he chooses, but which is still capable of reverting to the wife 
if the husband dies without enforcing it. 

The chattels real of the wife (i e , personal property, 
dependent on, and partaking of, the nature of reality, such as 

1 Curtesy or courtesy has been explained by legal Tvnteis as 
££ arising by favour of the law of England” The woid has nothing 
to do with comtesy in the sense of complaisance 
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leaseholds) pass to the husband, subject to the wife’s right 
of survivorship, unless barred by the husband by some act 
done during his life A disposition by will does not bar 
the wife’s interest , but any disposition inter vivos by the 
husband will be valid and effective. 

The courts of equity, however, greatly modified the rules 
of the common law by the introduction of the wife’s 
sepai ate estate , i,e property settled to the wife for hei 
separate use, independently of her husband. The principle 
seems to have been originally admitted m a case of actual 
separation, when a fund was given for the maintenance of 
the wife while living apart from her husband And the 
conditions under which separate estate may be enjoyed 
have taken the court of chancery many generations to 
develop No particular form of words is necessary to 
cieate a separate estate, and the intervention of trustees, 
though common, is not necessary A clear intention to de- 
prive the husband of his common law rights will be suffi- 
cient to do so. In such a case a married woman is entitled 
to deal with her property as if she was unmarried, although 
the earlier decisions were m favour of requiring her 
binding engagements to be in writing or under seal But 
it is now held that any engagements, clearly made with 
reference to the separate estate, will bind that estate, 
exactly as if the woman had been a femme sole Connected 
with the doctime of separate use is the equitable contriv- 
ance of restraint on anticipation, whereby propeity may be 
so settled to the separate use of a married woman that 
she cannot, during covertuie, alienate it 01 anticipate the 
income No such restraint is recognized in the case of a 
man or of a femme sole , and it depends entirely on the separate 
estate , and the sepai ate estate has its existence only during 
coverture, so that a woman to whom such an estate is 
given may dispose of it so long as she is unmarried, but 
becomes bound by the restraint as soon as she is married 
In yet another way the court of chancery interfered to 
protect the interests of married women When a husband 
sought the aid of that court to get possession of his wife’s 
choses m action, he was required to make a provision 
for her and her childien out of the fund sought to be re- 
covered This is called the wife’s equity to a settlement, 
and is said to be based on the original maxim of chancery 
jurisprudence, that “he who seeks equity must do equity ” 
Two other pioperty interests of minor importance are 
recognized The wife’s pin-money is a yeaily allowance 
settled on her before marriage for the purchase of clothes and 
ornaments suitable to her husband’s station, but it is not 
an absolute gift to the separate use of the wife , and a 
wife surviving her husband cannot claim for more than one 
year’s arrears of pin-money. Paraphernalia are jewels and 
other ornaments given to the wife for the purpose of being 
worn by her, but not as her separate property. The hus- 
band may dispose of them by act inter vivos but not by 
will, unless the will confers other benefits on the wife, in 
which case she must elect between the will and the para- 
phernalia. 

The corresponding interest of the wife m the property 
of the husband is much more meagre and illusory. Besides 
a general right to maintenance at her husband’s expense, 
she has at common law a right to dower in hei husband’s 
lands, and to a pars rationdbilis (third) of his personal 
estate, if he dies intestate. The former, which originally 
was a solid provision for widows, has by the ingenuity of 
conveyancers, as well as by positive enactment, been reduced 
to very slender dimensions It may be destroyed by a 
mere declaration to that effect on the part of the husband, 
as well as by his conveyance of the land or by his will 

The common practice of regulating the rights of husband, 
wife, and children by marriage settlements obviates the 
hardships of the common law — at least for the women of 

XII. — 51 
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tlie wealthier classes. The legislature by the Mamed 
Women’s Pi opeity Acts of 1870 and 1874 has mtiodnced 
changes, the benefit of which will probably be most keenly 
felt among the pool The chief piovisions are shortly 
these —(1) the earnings of a married woman m an occu- 
pation carried on by her apait fiom her husband are to be 
held as property settled to her separate use, independent 
of her husband, and her investments of such earnings are 
similarly protected , (2) when a woman, marned after the 
passing of the Act, becomes entitled dux mg marnage to 
personal property as nest of km, or to any sum not exceed- 
ing <£200 under a deed or will, such property shall belong 
to her for hei separate use, wheie real property descends 
to her as hen ess of an intestate, the rents and profits theieof 
shall belong to hei for heL separate use , (S) m respect of 
property thus declared to be hei u sepaiate estate,” she may 
sue in her own name , on the othei hand, her husband is not 
liable for debts conti acted by her before marriage, except to 
the extent to which he has received property in her light. 
Married women having separate estates are made liable for 
the maintenance of their husbands who may become charge- 
able to any union or parish, and of their children 

A married woman cannot make any contract binding on 
herselt except as to separate estate. She can only bind 
her husband as his agent, but from the relation of the 
parties the fact of agency is easily implied The strong- 
est case is that of a wife whose husband unjustifiably 
refuses to maintain her , m that case she is his agent, in 
the sense that he is bound by her contracts for necessaries 
supplied to her By the Act of 1870 she can insure her 
own or her husband’s life for her separate use 

Law of Scotland — The law of Scotland on tins head diffeis less 
from English law than the use of a very different teimmology would 
lead ns to suppose The phrase commmno bonoium has been 
employed to express the interest which the spouses have m the 
movable property of both, but its use has been severely censured 
by a high authority as essentially inaccurate and misleading Mi 
Patrick Pxaseij m his elaborate and valuable tieatise on Husband 
and JFifCj contends that there is no real community of goods, and 
no partnership or soeictas between the spouses The wife’s mov- 
able pioperty, with certain exceptions, and subject to special agree- 
ments, becomes as absolutely the pioperty of the husband as it does 
in English law The notion of a covimumo is, however, favomed by 
tbe peculiar lights of the wife and children on the dissolution of 
the marriage Previous to the Act IS & 19 Yict c 23 the law 
stood as follows The fund formed hy the movable pi opeity of 
both spouses may be dealt with by the husband as he pleases dur- 
ing life , it is increased by his acquisitions and diminished by his 
debts The respective shares contributed by husband and wife 
return on the dissolution of the marriage to them or their representa- 
tives if the marriage be dissolved within a year and a day, and with- 
out a living child. Otherwise the division is into two or three 
shares, according as children are existing or not at the dissolution of 
the marriage On the death of the husband, his childien take one- 
third (Legitim, g v \ the widow one-third [jus rehetee), and the 
remaining one-third (the dead's part) goes according to liis will or 
to his next of kin If theie he no childien, the jus rehctcc and the 
dead’s part aie each one-half. If the wife die before the husband, 
her representatives, whether children or not, are creditors for the 
value of her share The statute above-mentioned, however, enacts 
that f £ where a wife shall predecease her husband, the next of km, 
executors, or other representatives of such wife, whether testate oi 
intestate, shall have no right to any share of the goods m com- 
munion, nor shall any legacy or bequest, or testamentary disposition 
thereof by such wife, affect or attach to the said goods oi any portion 
thereof n It also abolishes the rule by which the shares revert if 
the marriage does not subsist for a year and a day Two later Acts 
a Pptyto Scotland the principles of the English Married Women’s Pro- 
perty Acts These are the Act 40 & 41 Yiet c. 29, which protects the 
earnings, &c , of wives, and limits the husband’s liability for antenup- 
tial debts of the wife, and the Act 43 & 44 Yict c 26, which enables 
a woman to contract for a policy of assurance foi her separate use. 

A ^wife’s heritable property does not pass to the husband on 
marriage, but lie acqunes a right to the administration and profits 
His courtesy, as in English law, is also recognized. On the other 
hand, a widow has a teice or lifeient of a third part of the husband’s 
heritable estate, unless she has accepted a conventional provision 

Ammecm Law — In the American States, the revolt against the 
opmmQn law theoiy of husband and wife has been carried further 
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than m England, and legislation tends in the direction of absolute 
equality between the sexes “What are familiarly known as the 
Mamed Women’s Acts,” says a lecent water, “the pioduct of 
Ameucan legislation dui mg the last quaiter of a century, ami to 
secuie to the wife the independent control of her own pi opeity, and 
the light to contract, sue, and be sued without hei husband, under 
reasonable conditions” (Sch ouler’s Law of Domestic Relations) 
Each State has, however, taken its own way and selected its own 
time foi introducing modifications of the existing law, so that the 
legislation on this subject is now exceedingly complicated and diffi- 
cult Sefioulei (op cit , p 212) gives an account of the geneial 
lesult in the diffeient States, from which the following is condensed 
— In Maine, a liberal light m marned women of holding property 
independently of husband’s conti ol, which the wife may, however, 
lelax by wiitten instrument authorizing hei husband to manage it , 
m New Hampshne, the light to hold fiom stiangeis, and fiom hei 
husband (not m fiaud of ci editors), and to keep earnings when 
deseited , in Veimont, similar lesult effected by the Chancel y Com Is 
without special legislation , m Massachusetts, a libeial light to 
aequne separate pioperty , m Rhode Island, property exempt fiom 
husband’s debts, but his conti oi lecogmzed , m Connecticut, some- 
what limited recognition of separate estate , m New Yoik, the most 
libeial piovisions as to pioperty held befoie oi acquued aftei niamage 
— a complete emancipation from marital dominion , a similai policy 
m the laws of New Jeisey, Pennsylvania, and Maryland, effected m 
the last case by the coiiits lathei than by statute , in Ohio, geneial 
exemption of wife’s estate fiom her husband’s debts ; m Indiana, a 
peculiar policy, on the community system, wife’s poweis of tiansfer 
limited , Illinois, Wisconsin, Minnesota, and Kansas follow closely 
tlie legislation of Massachusetts , m Iowa, limited recognition of wife’s 
estate , m California, community of goods lecogmzed aftei the Spanish 
system, foimerly prevalent theie, — so m Nevada ; m Oregon, wife’s 
property exempt Horn husband’s debts , m Nebiaska, liberal rights 
recognized m marned women , in Missouri, wife’s pi opeity m land 
moie particularly exempt from husband’s debts , m Kentucky, 
peculiar restiamt on husband’s marital rights , m Tennessee, wife’s 
property protected, but her light to control not recognized , in 
Arkansas a liberal policy prevails The Southern States have been 
later m taking up this movement, but it is considered likely that they 
wnll follow the rest The peculiar system of Homestead Laws m 
the Southern and Western States (described m article Homestead) 
constitutes an inalienable provision for tlie wife and family of the 
householder (E R ) 

HUSCH, Hushi, or Husi, chief town of the Roumanian 
province of Falciu, Moldavia, is situated on the light bank 
of the Pruth, about 40 miles south-east of Jassy It is 
the seat of the district courts of justice, and of a bishop of 
the Greek Church It possesses a cathedral and a normal 
school, and carries on an active tiade m tobacco. The 
population m 1870 was estimated at 18,000 At Husch 
was signed m 1711 the treaty of the Pruth, between Russia 
and Turkey, which freed the army of Peter the Great from 
a position of great danger 

HUSHlARPUR, a British district in the lieutenant- 
governorship of the Punjab, India, lying between 30° 58' 
and 32° 5' K lat and between 75° 33/ and 76° 41' 15” 
E long. It forms the central district of the Jalandhar 
division, and is bounded 1ST E by the distuct of KAngra 
and the native state of NAlagaih, N. and N7 W. by the river 
Bias, &W. by Jalandhar, and S, by the river Satlaj (Sutlej) 
and Amb&la (Umballa) district. 

The district of Hushifiipur falls mto two nearly equal 
portions of hill and plain country. Its eastern face con- 
sists of the westward slope of the KAngra Mountains, 
parallel with that ridge, a line of lower heights traverses 
the district from south to north, while between the two 
chains stretches a valley of uneven width, known as the 
Jaswdn Bhn Its upper portion is crossed by the So4n 
torrent, while the Sutlej sweeps mto its lower end by a 
break in the hills, and flows in a southerly direction till it 
turns the flank of the central range, and debouches west- 
wards upon the plains. This western plain consists of 
alluvial formation, with a general westerly slope owing to 
the deposit of silt from the mountain torrents m the sub- 
montane tract, The Bias has a fringe of lowland, open to 
moderate but not excessive inundations, and considered 
very fertile. A considerable area is covered by Government 
woodlands, under the care of the forest department. 
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The census of 1868 was taken ovei an area of 20S6 square miles, 
and shoved a total population of 938,890 (males, 501,393 , females, 
434,497) Of these, the Hindus numbeicd 415,471, Mahometans, 
317,967, Sikhs, 79,417, and “otheis,” 126,035 The distaet 
contained nine municipalities m 1875-76, namely, — Husliiaipui 
(see below), Uimai Tanda (13,970), Mukeiian (5116), Dasuya (S677), 
Anandpui (6405), Hariand (7802), Gaihdiuala (3874), Una (4908), 
and Mia.ni (Meeanee) (7942) The total impeiialierenuo m 1S72-73 
was £148,708, the local ie\enue iui expendituie on woiks of 
public utility, £14,850 Fifteen cu il and ie\ enue judges exercised 
jurisdiction m the distuct Theie weie 321 schools, vitli 7066 
pupils, receiving £2291 fiom the public funds 

The cultivated area m ISOS amounted to 751,707 aeies, out of an 
assessed total of 1,335,245 rate is hugely gi own, owing to the 
abundance of maishy hats along the bulks ol the Bias The othei 
pioduets aie wheat, bailey, giam, tobacco, joai ) maize, niath, m cit>Ji, 
cotton, and sugai -cane The state oi agiieultuial knowledge is veiy 
backwaid, and implements aie oi the simplest descnption Only 
17,836 acies aie undei lrngation, chieily fiom an old canal m the 
noi thorn comei The tiade of Hushi.tipui is eonhned to its law 
mateiial, including giam, sugai, hemp, safflowei, fibies, tobacco, 
indigo, and cotton, ot these, sugai founs byfiu the most luipoitant 
commercial item The manufactures aie of no impoitance Seveial 
lehgions fans aie held, cat Anandpui, Mukenan, and Ac3nntx>uim, 
all of which atti act an enoi mous eoneoui se of pjeojile The J alandhar 
and Kdngia load foims the chief route , and good loads connect 
Hushiaipm and othei centies with the neighboiuing towns The 
distuct, on mg to its proximity to the hills, possesses a compcaiati vely 
eool and humid climate Malai ions fever, eholeia, and bowel com- 
plaints are the prevailing illnesses The annual rainfall m 1871-72 
was 32 6 inches Theie aie five ehantable dispensaries 

The country around Hushiarpiu formed paifc of the 
Katoeli kingdom of Jalandhar The state was eventually 
broken up, and the present district was divided between 
the rhjds of Ditfiipur and Jaswdn They retained undis- 
turbed possession of their terntones until 1759, when the 
rising Sikh chieftains commenced a seiies of encroachments 
upon the hill tracts In 1815 the aggressive maharc'tjfi, 
Eanjlt Sinh, forced the ruler of Jaswdn to resign his terri- 
tories m exchange for an estate on feudal tenure , three 
years later the rdjd of Ditdrpur met with similar treatment. 
By the close of the year 1818 the whole country from the 
Sutlej to the Bias had come under the Government of 
Lahore, and after the first Sikh war m 1846 passed into 
the hands of the English Government The deposed rajds 
of Ditdrpur and Jaswan received cash pensions from the 
new rulers, but expressed bitter drsapp ointment at not 
being restored to their former sovereign position Accord- 
ingly the outbreak of the Mooltan wai, and the levolt of 
Ghattar Smhin 1848, found the disaffected chieftains ready 
for rebellion They organized a revolt, but the two rfijfis 
and the other ringleaders were captured, and their estates 
confiscated. 

HushiIupiie, municipal town and admmistiative head- 
quarteis of the above district, is situated on the bank of a 
broad sandy torrent. The population m 1868 numbered 
13,023, comprising 6350 Hindus, 6002 Mahometans, 119 
Sikhs, 62 Christians, and 489 44 others ” The town was 
founded, according to tradition, about the early part of the 
14th century In 1809 it was occupied by Banjit Smh. 
The mahdnVja and his successors maintained a considerable 
cantonment one mile south-east of the town, and the British 
Government kept it up for several years after the annexa- 
tion. Eloods often cause much damage, to guard against 
which an embankment was raised m 1852 The civil 
station contains the district court-house and treasury, 
sessions-house, talml and police offices, dispensary, staging 
bungalow, and sarch Both station and town are plenti- 
fully wooded, and enjoy a good samtaiy reputation There 
is a trade in gram, sugar, and tobacco 

HUSKISSON, William (1770-1830), statesman and 
financier, was descended from an old Staffordshire family 
of moderate fortune, and was born at Birch Moreton, Wor- 
cestershire, March 11, 1770 Having been placed m his 
fourteenth year under the charge of his uncle Dr Gem, 
physician to the English embassy at Pans, he passed his 
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early years amidst a political fermentation which led him 
to take a deep and absorbing interest in politics But 
though he approved of the Fieneh Revolution, his sympa- 
thies were with the more moderate party, and he became 
a member of the u club of 1789,” instituted to suppoit the 
new form of constitutional monarchy in opposition to the 
anarchical attempts of the Jacobins Even at this early 
period he displayed his mastery of the principles of finance 
by a Discours delivered m August 1790 before this 
society, m legaul to the issue of assignats by the Govern- 
ment The DLcoios gamed him consider able reputation, 
but as it failed m its purpose he withdiew fiom. the society 
In January 1793 he was appointed by Mi Dundas to an 
office cieated with a Mew to direct the execution of the 
Aliens Act , and m the dischaige of his delicate duties he 
manifested such ability that m 1795 he was appointed 
under secretary m the colonial department In the follow- 
ing year he entered parliament as membei for Morpeth, but 
foi a considerable period he took scarcely any part in the 
debates. On the retirement of Pitt m 1801 he resigned 
office, and after contesting Dover unsuccessfully he with- 
diew for a time into private life Having in 1804 been 
chosen to represent Liskeard, he was on the restoration of 
the Pitt mmi&tiy appointed secretary of the tieasuiy, hold- 
ing office till the dissolution of the ministry after the death 
of Pitt m January 1806. After being elected for Harwich 
m 1807, he accepted the same office under the duke of 
Portland, but he withdiew from the ministry along with 
Canning in 1809 In the following year he published a 
pamphlet on the currency system, which confirmed his 
reputation as the ablest financier of his time , but his f rec- 
ti ade principles did not accord with those of his party 
When m 1814 he re-entered the public service, it was 
only as chief commissionei of woods and foiests, but his 
influence was from this time very gieat m the commer- 
cial and financial legislation of the country. Ho took a 
prominent pait m the corn-law debates of 1814 and 1815 , 
and m 1819 he presented a memorandum to Lord Liverpool 
advocating a large reduction m the unfunded debt, and 
explaining a method for the resumption of cash payments, 
which was embodied in the Act passed the same year 
In the following year he was named a member oi the 
committee ajipomted to inquire into the causes of the 
agricultural distress then pi evading in the country, and 
the proposed relaxation of the corn laws embodied m the 
lepoit was understood to have been chiefly due to his 
strenuous advocacy. In 1823 he was appointed president 
of the board of tiade and tieasuier of the navy, and shortly 
afterwards he received a seat in the cabinet In the same 
yeai he was returned for Liverpool, having fiom 1812 re- 
presented Chichester. Among the more important legis- 
lative changes with which he was principally connected 
were a leform of the Navigation Acts, admitting other 
nations to a full equality and reciprocity of shipping duties , 
the repeal of the labour laws , the introduction of a new 
sinking fund; the redaction of the duties on inanufactuies 
and on the importation of foreign goods, and the repeal of 
the quarantine duties. Iu accordance with his suggestion 
Canning m 1827 introduced a measure on the com laws 
proposing the adoption of a sliding scale to regulate the 
amount of duty. The bill passed the House of Commons, 
but a misapprehension between Huskisson and the duke of 
Wellington led to the duke proposing an amendment, the 
success of which caused the abandonment of the measure 
by the Government. After the death of Canning in the 
same year Huskisson accepted the secretaryship of the 
colonies under Lord Goderich, an office which he continued 
to hold m the new cabinet formed by the duke of Wellington 
in the following year. From the beginning the cabinet was 
rent by internal disputes, and, after succeeding with great 
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difficulty m inducing the cabinet to agiee to a compro 
nuse on the com laws, Huskisson finally resigned office 
in May 1829 on account of a difference with his col- 
leagues in regard to the disfianehisement of East Retford 
On° the 15th September of the following year he was 
accidentally killed by a locomotive engine while present at 
the opening of the Liverpool and Manchester Railway 

HUSS, John (1369-1415), the Bohemian reformer and 
martyr, was horn at Hussmecz, 1 a market vdlage at the foot 
ot the Bohmeiwald, and not far from the Bavarian frontier, 
most piobably m 1369, and, according to some accounts, on 
July 6. His parents appear to have been well-to-do Czechs 
of the peasant class Of his early life nothing is lecorded 
except that, notwithstanding the eaily loss of his father, 
he obtained a good elementary education, first at Hussmecz, 
and afterwards at the neighbouring town of Piachaticz 
At, or only a very little beyond, the usual age he entered 
the recently (1348) founded university of Prague, where 
he became bachelor of arts in 1393, bachelor of theology in 
1394, and master of arts in 1396 In 1398 he was chosen 
by the Bohemian “ nation” of the university to an 
exammership for the bachelor’s degree , m the same yeai 
he began to lecture also, and there ls reason to believe that 
the philosophical writings of Wickliffe, with which he had 
been for some years acquainted, were his text-books In 
October 1401 he was made dean of the philosophical faculty, 
and for the half-yearly period from October 1402 to April 
1 403 he held the office of rector of the university In 1402 
also he was made rector or curate (capellarius) of the 
Bethlehem Chapel, which had m 1391 been erected and 
endowed by some zealous citizens of Prague for the purpose 
of providing good popular preaching m the Bohemian 
tongue This appointment, which, so far as the aims of 
the pious founders were concerned, proved a singularly suc- 
cessful one, had a deep influence on the already vigorous 
religious life of Hass himself, and one of the effects of the 
earnest and independent study of Scripture into which it 
soon led him was a profound conviction of the great value 
not only of tlie philosophical but also of the theological 
writings of Wickliffe 

This newly-formed sympathy with the English reformer 
did not, however, m the first instance at least, involve Huss 
in any conscious opposition to the established doctrines of 
Catholicism, or m any direct conflict with the authorities 
of the church, and for several years he continued to act 
m full accord with his archbishop (Sbynjek, or Sbynko, of 
Hasenburg) Thus m 1 405 he, along with other two masters, 
was commissioned to examine into certain reputed miracles 
at Wilsnack, near Wittenberg, which had caused that church 
to be made a resort of pilgrims from all parts of Europe The 
result of their report was that all pilgrimage thither from 
the province of Bohemia was prohibited by the archbishop 
on pain of excommunication, while Huss, with the full 
sanction of his superior, gave to the world his first published 
writing, entitled Be Omm Sanguine Christi Gionficato, m 
which he declaimed m no measured terms against forged 
miracles and ecclesiastical greed, urging Christians at the 
same time to desist from looking foi sensible signs of Christ’s 
piesence, but rather to seek Hun in His enduring word 
More than once also Huss, along with his friend Stanislaus 
of Zn aim, was appointed to be synod preacher, and m this 
capacity lie delivered at the provincial councils of Bohemia 
many faithful admonitions. As early as May 28, 1403, it 
is true, there had been held a university disputation about 
the new doctrines of Wickliffe, which had resulted m the 
condemnation of certain propositions presumed to be his , 

1 From which the name Huss, or more properly Hus, an abbrevia- 
tion adopted by himself about 1396, is derived Prior to that date 
lie was invariably known as Johann Hnssynev, Hussmecz, Husseniez, 
qt De Hussyaecz, 
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five years later (May 20, 1408) this decision had been 
refined into a declaration that these, forty-five m number, 
were not to be taught m any heretical, enoneous, or offensive 
sense But it was only slowly that the gL owing sympathy 
of Huss with Wickliffe unfavourably affected his lelations 
with his colleagues m the piiesthood In 1408, however, 
the clergy of the city and arcluepiscopal diocese of Pi ague 
laid before the archbishop a foimal complaint against Huss, 
arising out of stiong expressions with regaid to clencal 
abuses of which he had made use m his public discouxses , 
and the result was that, having first been tlepnved of his 
appointment as synodal preacher, he was, aftei a vam 
attempt to defend himself m writing, publicly foi bidden 
the exeicise of any paestly function throughout the diocese 
Simultaneously with these proceedings in Bohemia, inter- 
national negotiations had been going on which had for their 
object the removal of the long-continued papal schism, and 
it had m the interval become apparent that a satisfactory 
solution of the difficulties involved could only be secured 
if, as seemed not impossible, the supporters of the aval 
popes, Benedict XIII and Gregory XII , could be induced, 
m view of the approaching council of Pisa, to pledge them- 
selves to a strict neutrality With this end King Wenceslaus 
of Bohemia had requested the co~opeiation of the archbishop 
and his clergy, and also the support of the umveisity, m 
both instances unsuccessfully, although m the case of the 
latter the Bohemian “nation,” with Huss at its head, had 
only been overborne by the votes of the Bavarians, Saxons, 
and Poles There followed an expression of nationalist 
and particularistic as opposed to ultramontane and also to 
German feeling, which undoubtedly was of supreme im- 
portance for the whole of the subsequent career of Huss 
In compliance with this feeling a royal edict (January 18, 
1409) was issued, by which, m alleged conformity with 
Pans usage, and with the original charter of the university, 
the Bohemian “nation” received three votes, while only 
one was allotted to the other three “nations” combined , 
whereupon all the foreigners, to the number of several 
thousands, almost immediately withdrew from Prague, an 
occurrence which led to the formation shortly afterwards 
of the university of Leipsic 

It was a dangerous triumph for Huss, foi his popu- 
larity at court and in the general community had been 
secured only at the price of clencal antipathy eveiy- 
where and of much German ill-will Among the first 
results of the changed order of things were on the one 
hand the election of Huss (October 1409) to be again 
rector of the university, but on the other hand the 
appointment by the archbishop of an inquisitor to inquire 
into charges of heretical teaching and inflammatory preach- 
ing which had been brought against him He had spoken 
disrespectfully of the church, it was said, had even hinted 
that Antichrist might be found to be m Rome, had 
fomented m his preaching the quarrel between Bohemians 
and Germans, and had, notwithstanding all that had 
passed, continued to speak of Wickliffe as both a pious 
man and an orthodox teacher. The direct result of this 
investigation is not known, but it is impossible to disconnect 
fiomit the promulgation by Pope Alexander V., on Decembei 
20, 1409, of a bull which ordered the abjuration of all 
Wickliffite heresies and the surrender of all his books, while 
at the same time — a measure specially levelled at the pulpit 
of Bethlehem Chapel — all preaching was prohibited except 
m localities which had been by long usage set apart for that 
use This decree, as soon as it was published m Prague 
(March 9, 1410), led to much popular agitation, and 
provoked an appeal by Huss to the pope’s better informed 
judgment ; the archbishop, however, resolutely insisted on 
carrying out his instructions, and m the following July 
caused to be publicly burned, in the courtyard of his own 
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palace, upwards of 200 volumes of the wntings of Wickliffe, 
while he pionounced solemn sentence of excommunication 
against Huss and certain of his fi lends, who had m the 
meantime again protested and appealed to the new pope 
(John XXIII) Again the populace lose on behalf of 
then hero, who, m his turn, stiong m the conscientious 
conviction that “ in the things which pertain to salvation 
God is to be obeyed rather than man,” continued unin- 
terruptedly to preach in the Bethlehem Chapel, and m the 
univeisity began publicly to defend the so-called heietical 
treatises of Wickliffe, while from king and queen, nobles 
and burghers, a petition was sent to Rome praying that the 
condemnation and prohibition m the bull of Alexander V 
might be quashed Negotiations were earned on for some 
months, but m vain, m Match 1411 the ban was anew 
pronounced upon Huss as a disobedient son of the church, 
while the magistrates and councillors of Prague who had 
favoured him were threatened with a similar penalty in case 
of their giving him a contumacious support Ultimately 
the whole city, which continued to harbour him, was laid 
under interdict, yet he went on preaching, and masses were 
celebrated as usual, so that at the date of Archbishop 
Sbynko’s death m September 1411, it seemed as if the 
utmost efforts of ecclesiastical authority had resulted m 
absolute failure 

The struggle, however, entered on a new phase with the 
appearance at Prague m May 1412 of the papal emissary 
charged with the proclamation of the papal bulls by which 
a religious war was decreed against the excommunicated 
King Ladislaus of Naples, and indulgence was piomised 
to all who should take part m it, on terms similar to 
those which had been enjoyed by the earlier crusadeis 
to the Holy Land By Ins bold and thorough-going 
opposition to this mode of piocedure against Ladislaus, 
and still more by his doctrine that indulgence could never 
be sold without simony, and could not he lawfully gi anted 
by the church except on condition of genuine contrition 
and repentance, Huss at last isolated himself, not only from 
the archiepiscopal party under Albik of Unitschow, but also 
from the theological faculty of the university, and especially 
from such men as Stanislaus of Znaim and Stephen Paletz, 
who until then had been his chief supporters. A popular 
demonstration, m which the papal bulls had been paraded 
through the streets with circumstances of peculiar ignominy 
and finally burnt, led to intervention by Wenceslaus on 
behalf of public order , three young men, for having openly 
asserted the unlawfulness of the papal indulgence after 
silence had been enjoined, were sentenced to death (June 
1412), the excommunication against Huss was renewed, 
and the interdict again laid on all places which should 
give him shelter, — a measure which now began to be more 
strictly regarded by the clergy, so that m the following 
December he had no alternative but to yield to the expiess 
wish of the king by temporarily withdrawing from Prague 
A provincial synod, held at the instance of Wenceslaus 
in February 1413, broke up without having reached any 
practical result , and the labours of a commission appointed 
shortly afterwards were equally unsuccessful m the attempt 
to bring about a reconciliation between Huss and his ad- 
versaries The so-called heretic meanwhile spent his time 
partly at Kozihradek, some 45 miles south of Prague, and 
partly at Krakowitz m the immediate neighbourhood of the 
capital, sometimes varying the monotony of his life with an 
occasional course of open-air preaching, but finding his chief 
employment m maintaining with his numerous friends that 
copious correspondence of which some precious fragments 
still are extant, and in the composition of the largest and 
most exhaustive of all his printed works, the De Dcdesict, 
which subsequently furnished most of the material for the 
capital charges brought against him. 
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During the year 1413 the arrangements foi the meeting 
of a general council at Constance weie agreed upon between 
Sigismund and Pope John XXIII The objects ongmally 
contemplated had been the restoration of the unity of the 
church and its refoim m head and membeis, but so gieat 
had become the piommence of Bohemian affairs that to 
these also a first place m the programme of the apjnoaching 
oecumenical assembly lequued to be assigned, and for their 
satisfactory settlement the presence of Huss vas obviously 
necessary His attendance was accordingly requested, and 
the invitation was willingly accepted as giving him a long- 
wished-foi opportunity both of publicly vindicating himself 
from charges which he felt to be grievous and of loyally 
making confession for Christ He set out from Bohemia 
on October 14, 1414, not, however, until he had carefully 
ordered all his private affairs, with a presentiment, which 
he did not conceal, that m all probability he was going to 
his death The journey, which appears to have been under- 
taken with the usual passpoit, and undei the protection 
of several powerful Bohemian friends (John of Chlum, 
Wenceslaus of Duba, Henry of Chlum) who accompanied 
him, was a very prospeious one, and at almost all the 
halting places he was received with a consideration and 
enthusiastic sympathy which he had hardly expected to 
meet with anywhere m Germany On November 3 he 
arrived at Constance, and took up quarters in the house 
which is still pointed out (Paulsgasse, 328), shortly aftei- 
wauls there was put into his hands the famous imperial 
u safe conduct/’ the promise of which had been one of his 
inducements to quit the comparative security he had enjoyed 
m Bohemia. Of this safe conduct, the formal woids of 
which have often been quoted, it would be absurd to say 
that it was intended to guarantee its holder against the 
infliction of due punishment should he be convicted by 
existing law of any crime j but there can be no doubt that 
both the letter and the spirit of it were scandalously 
violated, when on November 28 Huss was arbitrarily 
seized and thiown into prison before any accusation what- 
ever had been formulated. Sigismund himself never 
sought to defend this act, which was not done with his 
consent or authonty , the only excuse he ever alleged for 
having tolerated it was that otherwise m all likelihood the 
council would have been broken up On December 4 the 
pope appointed a commission of three bishops to investigate 
the case against the heretic, and to piocure witnesses , to 
the demand of Huss that he might be permitted to employ 
an agent m his defence a favourable answer was at fist 
gLven, but aftei wards even this concession to the foims of 
justice was denied While the commission was engaged m 
the prosecution of its inquiries, the flight of Pope John 
XXIII. took place on March 20, an event which furnished 
a pretext for the removal of Huss from the Dominican 
convent to a more secure and more severe place of con- 
finement under the charge of the bishop of Constance at 
Gottlieben on the Rhine On May 4 the temper of the 
council on the doctrinal questions m dispute was for the 
first tune fully revealed in its unanimous condemnation of 
Wickliffe, especially of the so-called “ forty-five articles ” as 
erroneous, heretical, revolutionary. It was not, however, 
until June 5 that the case of Huss himself came up for 
hearing , the meeting, which was an exceptionally full one, 
took place m the refectory of the Franciscan cloister. 
Autograph copies of his work De JEcclesia, and of the 
controversial tracts which he had written against Paletz and 
Stanislaus of Znaim, having been laid before him and duly 
acknowledged, the extiacted propositions on which the 
prosecution based their charge of heresy w'ere read ; but as 
soon as the accused began to analyse them and to enter 
upon his defence, he was assailed by violent outcries, amidst 
which it was impossible for him to be heard, so that he 
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was compelled to bring lus speech to an abrupt close, winch 
he did with the calm remark , “ In such a council as this I 
had expected to find more propriety, piety, and order ” It 
was found necessaiy to adjourn the sitting until June 7, 
on which occasion the outward decencies were better 
obseived, partly no doubt from the circumstance that the 
omperoi was present m person The propositions which 
had been extracted from the Be Ecclesia were again bi ought 
up, and the relations between Wickhffe and Huss were 
discussed, the object of the prosecution being to fasten 
upon the latter the charge of having entirely adopted the 
doctrinal system of the former, including especially a 
denial of the doctrine of transnbstantiation The accused 
defended himself by repudiating the charge of having 
abandoned the Catholic doctrine, while at the same time 
he gave expiession to his hearty admiration and respect 
for the memory of Wickliffe. Being next asked to make 
an unqualified submission to the council, he expressed 
himself as unable to do so, while at the same time stating 
Ins willingness in all humility to amend his teaching 
wherever it had been shown to he false With this the 
proceedings of the day were bi ought to a close Oil June 
8 the piopositions extracted from the Be Ecclesia weie 
once more taken up with some fulness of detail ; some of 
these he repudiated as incorrectly given, others he 
defended , but when asked to make a general recantation 
he steadfastly declined on the ground that to do so would 
be a dishonest admission of previous guilt. Among the 
propositions he could heartily abjure was that relating to 
transnbstantiation* among those he felt constrained un- 
flinchingly to maintain was one which had given great 
offence, to the effect that Christ, not Peter, is the head of 
the church to whom ultimate appeal must be made. The 
council, however, showed itself inaccessible to all his 
arguments and explanations, and its final resolution, as 
announced by D’Aiily, was threefold — first, that Huss 
should humbly declare that he had erred m all the articles 
cited agaiust him; secondly, that he should promise on 
oath neither to hold nor teach them in the future ; thirdly, 
that he should publicly recant them. On his declining to 
make this submission he was removed from the bar, and it 
was obvious that the end could not be far off The em- 
peror hnnself gave it as Ins opinion that it had been clearly 
proved by many witnesses that the accused had taught 
many pernicious heresies, and that even should he recant 
he ought never to be allowed to preach or teach again or to 
return to Bohemia, but that should he refuse recantation 
there was no remedy but the stake During the next four 
weeks no effort was spared to shake the determination of 
Hass; but the spirit of the martyr rose withm him as he saw 
his end approaching, and he steadfastly refused to swerve 
from the path which conscience had once made clear. “ I 
write this,” says he, in a letter to his friends at Prague, “ in 
prison and m chains, expecting tomorrow to receive sentence 
of death, full of hope in God that I shall not swerve from the 
truth, nor abjure errors imputed to me by false witnesses 77 
The sentence he expected was pronounced on July 6 in 
the presence of the emperor ancl a full sitting of the 
council , once and again he attempted to remonstrate, but 
in vain, and finally he betook himself to silent prayer. 
After he had undergone the ceremony of degradation with 
all the childish formalities which are usual on such 
occasions, his soul was formally consigned by all those 
present to the devil, while he himself with clasped hands 
and uplifted eyes reverently committed it to Christ He 
was then handed over to the secular arm, and immediately 
led off to the place of execution, the council meanwhile 
proceeding unconcernedly with the rest of its business for 
the day. Many touching incidents recorded in the histories 
rhabe manifest the meekness, fortitude, and even cheerful- 
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ness with which he went to las dieadful death Aftei he 
had been tied to the stake and the faggots had been piled, 
he was for the last time urged to recant, but his only reply 
was — “ God is my witness that I have never taught or 
pleached that which false witnesses have testified against 
me He knows that the great object of all my preaching 
and wilting was to convert men fiom sm In the tiuth 
of that gospel which hitherto I have wntten, taught, and 
pieached, I now joyfully die 77 The fire was then kindled, 
and liis voice as it audibly piayecl in the woids of the 
“ Kyne Eleison 77 was soon stifled m the smoke When 
; the flames had done then office, the ashes that were left 
and even the soil on which they lay were caief ally removed 
and thrown into the Rhine 

Hot many woids are needed to convey a tolerably 
adequate estimate of the character and work of the “pale 
thin man m mean attire/ 7 who m sickness and poveity 
thus completed the forty-sixth year of a busy life at the 
stake. Hubs was much less remaikable for the amount 
of his mental endowments and acquirements than foi the 
candour with which he formed his convictions, the tenacity 
with which he held them, the unselfish enthusiasm with 
which he spoke them He cannot be said to have added 
a single new item to the intellectual wealth of the woilcl, 
but his conti lbution to its moral capital was immense It 
might not he easy to formulate very precisely the doctnnes 
for which he died, and certainly some of them, as, for 
example, that regarding the church, were such as many 
Protestants even would regard as unguarded and difficult 
to harmonize with the maintenance of exteinal church 
order , but Ins is undoubtedly the honour of having been 
the chief intermediary m handing on from Wickliffe to 
Luther the torch which kindled the Reformation, and of 
having been one of the bravest of the maityrs who have 
died in the cause of honesty and freedom, of progress and of 
growth towards the light 

The woiks of Huss aie usually classed undei foui heads — the 
dogmatical and polemical, the liomiletical, the exegetical and the 
opistalaiy Ot those belonging to the hist categoiy, the eaihest 
was that Dc Omni Sanguine Qfoisti Glonficato, aheady lefoired 
to , otheib, besides the Be Ecclesia , are a Quccstio de Indulgentin, 
l elating to the bull of Pope John XXIII against Laih&laus 
Responsio ad Sctipta M S Paid Responsio ad Scnpta M S da 
Znoynw, and a Refutation of the Wilting of the Eight Doctors of 
Piaguc The seimons include seveial discourses i elating to Anti- 
christ. It is woithy of note, m connexion with these, that by 
means of them and his othei public teaching Huss excicised a oon- 
sideiable influence, not only on the leligious life of his lime, but 
on the liteiary development of Ins native tongue His exegetical 
writings include A History of Jesus Ohnst according to the Rom 
Gospels, A History of the Passion , An Exposition of 1 Go? i -vn , 
Commentaries on the epistles of James, Peter, John, and Jude, and 
an Emmatio on Psalms cx -exviu The Lettcis aie ananged m 
two series, one of which, numbering fifteen, relates to the peiiod of 
his exile undei the interdict, while the other, fifty- six m all, 
belongs to the time when he lived in Constance The De ElcJcsuo 
was punted by Ulnch von Plutten as eaily as 1520, others of the 
conti oversial wntings by Otto Brunnfels m 1524 , and Lulhoi wi ote 
an interesting pieface to Ejnstolce Qucedcim published in 1537 The 
earliest collected edition of the Latin woiks was that of Nuiembeig 
(Histoua at Monumenta Joh Urns atque The? on Pi ag corns), pub- 
lished in 1558 m 2 yols folio, tins was reprinted with a consubn- 
able quantity of new matter m 1715 The Bohemian woiks have 
lecently been edited by K J Eibeii (3 vols , Prague, 1866) 

On Hubs the best and most easily 1 accessible nifoimafion Un the English 
readeis Is to he found in the Church Histones, especially in that ot Kiundei (t ol 
ik, E ngl tians 1S5S), and pre-eminently m Leclilm’s Wide/ (1873), translated 
hy Lonmer (1878) Among the eaiher authorities is iEneas Sylvius, pe Bohc- 
motum Ot tgim ao Gestts Ihstw ict (1475) The Acta of the council of Constance 
(lakbe Gone , vol xvi„ 1731 , 01 Von der Haidt, Concilium Const antiense, 1687-1700), 
as also Lerifant’s Histoire, must of course he consulted Palacky’s Geschtiht? 
Bdmms (1836-65) contains much valuable material carefully sifted Ihe cailic^t 
biography is that of Zitte, Lebembeschreibung des Banisters Joh IIus (1789-95) 
Monogiejphs have in recent yeais been very numeious; among othei s mav he 
mentioned Helfert, Studien ubei Hus u Hieronymus (1S53, this work is ultiw- 
montane m Its sympathies), Beehei, Bus u Hieronymus non Brag (Noidlwgen, 
1858), iuleclnoli, Johann Hus (1863), Krummel, Joh Hus, erne Ktrchm/mt 
Studie (1863), Id , Qeschtchte der bohm Itefoi maiion (1866) , Hofler, Hm u del 
Alzug der Dwt&cTien (1864), Id , Die Geschichtschmber dm Husihschen Bewegimg 
(1856-65), Id., Fontes Rerum Husiiicm um , Beigei, Joh Bus u Etimg &igumund 
(1872); Denis, Huss et Id Quern des Hussites (Pans, 1878), (J, S. BI ) 
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HUSSITES The arbitrary arrest and imprisonment 
of Hass at Constance in November 1415 created a very 
pamfal impression among all classes in Moravia and 
Bohemia, and called forth angry remonstiances as soon as 
it was known While the nobles resorted to diplomacy, 
the masses noted and in many instances attacked the 
clergy The excitement was immensely intensified by the 
tidings of his death, which was fieely characterized as a 
judicial muider , several priests weie put to death by the 
infuriated populace, who cheiished the memoiy of Hubs as 
that of a patriot and a saint , and the archbishop himself, 
after having been beset m his own palace, with difficulty 
saved his life by flight Public feeling found its first 
oiganized expression m a diet which was hastily summoned 
to meet at Piague early in September; there a solemn 
protest, ultimately signed by 452 magnates and barons, 
was drawn up, m which the personal character of Huss as 
man, teacher, preacher, and author was warmly upheld, 
and the freedom of Bohemia and Moravia from error and 
heresy was as energetically asseited Three days later the 
nobles who had signed this document formed themselves 
into a league, headed by two Bohemian barons and one 
from Moravia, by which they bound themselves to protect 
liberty of preaching on their estates, and to yield obedience 
to bishop or pope only m so far as might be in accordance 
with Scripture and the will of God Matters of dispute 
were to be subjected to the arbitration of the rector and 
doctors in theology of the university of Prague Soon 
afterwards a counter league was formed for the support of 
the council and curia, and civil war appeared to be 
imminent The tension was further increased by the 
arrival of the bishop of Leitomischl, long the enemy of 
Huss, as legate from the council foi the extirpation of 
heiesy, and by the pressure of the interdict under which 
the city of Piague continued to he In February 1416 
the 452 nobles who had signed the protest m favour of 
Huss were summoned to appear befoie the council, while 
the anti-Hussite league was encouraged to prepare for a 
crusade; and the burning of Jerome of Prague m the 
following May still further revealed the prevailing disposi- 
tion of Catholic Christendom Owing to the slowness, 
however, with which matters moved at Constance, it was 
not until February 1418 that the new pope, Martin V. 
(Otto di Colonna), was able to issue various bulls and 
briefs, m which he laid all obstinate Hussites under the 
ban, and called upon all the ecclesiastical and civil 
authorities to proceed against them. The council also, 
shortly before its dissolution, drew up twenty-four articles 
for withdrawing the Bohemians from the prevailing heresy, 
bidding King Wenceslaus protect the rights of the Romish 
Church in his dominion, restore the{ banished clergy to 
their benefices, repress the Hussite preaching and hymn 
singing, dissolve the Hussite associations, and take the 
ringleaders into custody To this policy the king after 
much vacillation began to give effect early m 1419, and 
forthwith the more prominent Hussites withdrew from 
court, among these were Nicolaus of Pistna, an able 
statesman, and the famous John Zizka, a practised soldier, 
who placed themselves at the head of the malcontents, By 
the end of the year the war, though it is usually reckoned 
from 1420, may be said to have begun. It divides itself 
into two periods — the defensive, which lasted from 1420 
to 1425, and the offensive, which began with Procopius’s 
invasion of Germany in 1427, and lasted until the com- 
mencement of negotiations with the council of Basel in 
1431. The straggle had not proceeded very far, however, 
before it became manifest that the Hussite party was itself 
sharply divided in views and aims. All were agreed in 
warm and tender reverence for the memory of Huss, the 
evangelical preacher and the faithful servant of Christ, 
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equally unanimous were they in holding the distinctive 
doctrine of the supreme authority of Holy Scupture, and 
m urging the reformation of the church. But all were 
not prepaied to go equally far m the amount of reform 
they proposed. While the more radical section i ejected 
such doctrines as those of purgatory and of the mediation 
of samts, held that pnests in moital sm could validly 
admimstei no saci ament, disapproved of penances, images, 
relics, mass in a foreign tongue, maintained the right of 
the pious laity, even of women, to preach, and regarded 
every building as in itself at least suitable for acts of divine 
woiship, the moie moderate or conservative section formu- 
lated their much simpler programme m the famous four 
; articles of Prague (July 1420) These weie — (1) free 
preaching of the word of God throughout the kingdom of 
Bohemia, (2) the administration of the euchanst to all 
believeis not in mortal sm, under both species according 
to the institution of Christ , (3) deprivation of the clergy 
of the secular loidship they had assumed and of the secular 
property they had acquned to their own injury and to the 
prejudice of the civil powei , (4) prohibition and repression 
of all mortal sms and public scandals. The supporters of 
these articles, who were led by Baron Czenko of Wartenberg, 
and had in their number such men as Jakob von Mies, 
were strong m the town and university of Prague, and 
occasionally received the name of the Praguers, but 
ultimately came to be more generally known as Calixtmes 
(from “ calix ,J ) or Utraquists (from tlieir claim to receive 
the communion “sub utraque specie”) The more radical 
party, from having taken up their headquarteis at a strong- 
hold which had been foitified by Zizka and called Mount 
Tabor, some 65 miles southwards of Prague, received the 
name of Taborifces Whatever differences, however, may- 
have separated the Hussites, all were united in offering 
resistance to the efforts made by Sigismund to crush them , 
and at Deutschbiodm 1422, at Aussigin. 1426, and finally 
at Taus (August 14, 1431), they inflicted signal defeats on 
his troops Negotiations begun in 1431 with the council 
of Basel reached a termination only in November 1433, 
when the so-called a Compactata ” or articles of agreement 
weie signed by which the Calixtmes were satisfied, com- 
munion under both species being granted to all who desired 
it, although the other concessions m the direction of the 
four articles of Prague were made m a somewhat illusory 
manner. The Tabontes, or “ Orphans ” (as the followers 
1 of Zizka were sometimes called after his death in 1424), 
failed, however, to find in the Compactata all that they 
required, and they speedily took the field again m a 
campaign which terminated disastrously foi them at Hrib 
near Bohmzschbiod on May 30, 1434. In this battle both 
Procopius and his brother penshecl , and soon afterwards 
the Tabontes were compelled to surrender all the fortresses 
to which they had betaken themselves. Thenceforward 
they rapidly disappeared as a political party, although as a 
religious body they can be tiaced to about the middle of 
the century, when they gradually became merged m the 
so-called Moravians, or United Brethren of Bohemia The 
Calixtmes obtained from Sigismund m 1436 the formal re- 
cognition of the Compactata, which from that time had the 
force of law. Satisfied with this somewhat empty achieve- 
ment (which, however, was jealously guarded against the 
hostile attack of Pius II. m 1462), they gradually subsided 
into an inert conformity, so as to be but little distinguished 
from the Catholics around them, At the time of the 
Reformation some returned to the Roman Church, while 
the rest attached themselves either to the Lutheran or to 
the Reformed creed, and Hussitism as a distinct form of 
Christian profession became extinct 
See Cochlseus, Hist Hussitarum (1549), Palacky, 77} Imndhche 
JSeitrage zur Gcsch, ct Husitcnlcnegcs (1872-74). (J. S BL ) 
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HUSUM, a town m tlie Prussian province of Schleswig- 
Holstein 3 situated m a fertile district about 2^ miles inland 
from the German Ocean, on the canalized Husumer Au, 
which, forms its harbour and roadstead It is a station on 
the branch railway from Tonmng which joins the mam line 
at Jubek , and it has steam communication with the North 
Frisian Islands (Noidstrand, Pellworm, Fohr, Sylt) and 
with England, Besides the old ducal palace and park, it 
possesses* two court-houses and a gymnasium, and its public 
endowments are reckoned at £100,000 There is a con- 
siderable local trade ; gram and cattle are exported } and 
the oyster-beds m the neighbourhood yield during the 
season about 60,000 oysters daily The population of the 
town in 1875 was 5765 Husum is first mentioned m 
1252, and its first church was built m 1431 Wisby 
lights (see vol xi p 449) were granted it m 1582, and m 
1608 it was raised to the rank of a town by Duke 
Adolphus, who was also the builder of the castle Husum 
is the birthplace of Forchhammer the archaeologist, 
Forehhammer the mineralogist, and Theodor Storm the 
poet 

HUSZT, a market-town m the county of M&ramaros, 
Hungary, is situated at the confluence of the Nagy-Ag 
with the Theiss, and about midway on the line of railway 
from Szatm&r-Ndmeti to M&ramaros-Sziget, 48 10 N. lat, 
23° 18' E long At Huszt there are Calvinist, Eoman 
Catholic, and Old United Greek churches, royal law courts, 
and other Government offices. On an elevated and 
picturesque position near the town are the rums of an old 
fortress. In the neighbourhood of HuS 2 t flax and cereals 
are largely grown, and many of the inhabitants find 
employment in fishing The population m 1870 was 
6413, consisting for the most part of Magyars and 
Ruthenians. 

HUTCHESON, Francis (1694-1746), an eminent writer 
on mental and moral philosophy, was born on the 8 th of 
August 1694 His birthplace was piobably the townlaud 
of Drumalig, in the parish of Samtfield and county of 
Down, Ireland. 1 Though the family had sprung from Ayr- 
shire m Scotland, both his father and grandfather were 
ministers of dissenting congregations m the north of Ireland. 
Young Hutcheson was educated partly by his grandfather, 
partly at au academy, where he is stated by his biographei, 
Dr Leechman, to have been taught “ the ordinary scholastic 
philosophy which was in vogue in those days.” In the 
year 1710, at the age of sixteen, he entered the university 
of Glasgow, where he spent the next six years of his life, 
at first m the study of philosophy, classics, and general 
literature, and afterwards in the study of theology. On 
(putting the university, he returned to the north of Ireland, 
received a licence to preach, and was just on the point of 
settling down as the minister of a small dissenting congre- 
gation, when it was suggested to him by some gentlemen 
living m the neighbourhood of Dublin to start a private 
academy in that city. At Dublin his literary accomplish- 
ments soon made him generally known, and he appears to 
have rapidly formed the acquaintance of the more notable 
persons, lay and ecclesiastical, who then resided m the 
metropolis of Ireland Among these is specially to be noted 
Archbishop King, author of the well-known work JDe 
Origins Mali, who, to his great honour, steadily resisted 
all attempts to prosecute Hutcheson in the archbishop’s 
court for keeping a school without having previously sub- 
scribed to the ecclesiastical canons and obtained the epis- 
copal licence. Hutcheson’s relations with the clergy of the 
Established Church, especially with the archbishops of 
Armagh and Dublin, Boulter and King, seem to have been 
of the most cordial description; and “the inclination of his 


1 See j Belfast Magazine for August 1813. 
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friends to serve him, the schemes pioposed to him for 
obtaining promotion/’ &c , of which his biogiapher speaks, 
probably refer to some offers of preferment, on condition 
of his accepting episcopal oi dination These ofieis, how- 
ever, of whatever nature they might be, were unavailing , 
“ neither the love of riches nor of the elegance and grandeur 
of human life prevailed so far m his breast as to make him 
offer the least violence to his inward sentiments ” 

While residing m Dublin, Hutcheson published anony- 
mously the four essays by which he still remains best 
known, namely, the Inquiry concerning Beauty , Order , 
Harmony, Design , and the Inquiry concerning Moral Good 
and Evil , m 1725, and the Essay on the Nature and Con- 
duct of the Passions and Affections, and Illustrations upon 
the Moral Sense, m 1728. The original title of the foimei 
work (which leached a second edition m the next year) was — 
An Inquiry into the Original of our Ideas of Beauty and 
Virtue m two Treatises, m which the Principles of the late 
Earl of Shaftesbury are explained and defended against the 
Author of the Fable of the Bees , and the Ideas of Moral 
Good and Evil are established, according to the Sentiments 
of the Ancient Moralists, with an attempt to introduce a 
Mathematical Calculation on subjects of Morality The 
alterations and additions made m the second edition of these 
Essays were published m a separate form m 1726. To tlio 
period of his Dublin residence are also to be referred the 
“Thoughts on Laughter” (a criticism of Hobbes) and the 
“Observations on the Fable of the Bees,” being m all six 
letters contributed to Hiberntcus 1 Letter s, a periodical which 
appeared m Dublin, 1725-27 (2d ed , 1734) At the end 
of the same period occurred the controversy m the columns 
of the London Journal with Mr Gilbert Burnet (probably 
the second son of Dr Gilbert Burnet, bishop of Salisbury), 
on the “ True Foundation of Yirtue or Moral Goodness ” 
All these letters were collected m one volume, and published 
by Foulis, Glasgow, 1772. 

In 1729 Hutcheson was elected as the successor of his 
old master, Gerschom Carmichael, to the chair of moral 
philosophy in the university of Glasgow It is cuiious that 
up to this time both his essays and letters had all been pub- 
lished anonymously, though their authoiship appears to 
have been perfectly well known In 1730 he enteied on 
the duties of his office, delivering an inaugural lecture 
(afterwards published), Be Naturah Ilomumm Sociahtate 
The prospect of being delivered fiom the miscellaneous 
drudgery of school work, and of securing increased leisuie 
for the pursuit of his favourite studies, occasions an almost 
boisterous outburst of joy — “laboriosissimis, mihi, atque 
molestissimis negotns unplicito, exigua admodum erant ad 
bonas literas aufc mentem eolendam otia , non levi lgitur 
Isetitia commovebar cum almam matrem Academiam me, 
suum olim alumnum, in libertatem asseruisse audiveram ” 
And yet the works on which Hutcheson’s reputation was to 
rest had already been published 

The rest of Hutcheson’s life, down to his death in 1746, 
was mainly spent m the assiduous performance of the 
duties of his professorship, including, of course, the prepara- 
tion of lectures for his classes. His reputation as a teacher 
attracted many young men, belonging to dissenting families, 
from England and Ireland, and he appears to have enjoyed 
a well-deserved popularity among both his pupils and his 
colleagues. Though somewhat quick-tempered, he was 
remarkable for his warm feelings and generous impulses 
“ He was all benevolence and affection,” says Dr Leechman , 
“ none who saw him could doubt of it , his air and counte- 
nance bespoke it It was to such a degree his prevailing 
temper that it gave a tincture to his writings, which were 
perhaps as much dictated by his heait as his head, and if 
there was any need of an apology for the stress that in his 
scheme seems to be laid upon the friendly and public affec- 
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tions, the preralanee of them in his own temper would at 
least form an amiable one ” 

In addition to the works already named, the following 
were published during Hutcheson’s lifetime —a pamphlet 
entitled Considerations on Patioiiage, addressed to the 
Gentlemen of Scotland , 1735 , Philosophic Moral is Instir 
tutio Compendiana , Mhices et Jurisprudence Naturahs 
BJlementa contmens , Lib t III , Glasgow, Foulis, 1742, 
Metaphysics Synopsis Ontologiam et Pneumatologxam com- 
plectens , Glasgow, Foulis, 1742 The last work was pub- 
lished anonymously 

After his death, his sou, Francis Hutcheson, M D , pub- 
lished m two volumes, quarto, what is much the longest, 
though by no means the most interesting, of his works, 
A System of Moral Philosophy , in Three Boohs, London, 
1755 To this is prefixed a life of the author, by Dr 
William Leechman, professor of divinity m the university 
of Glasgow The only remaining work that we are able to 
assign to Hutcheson is a small treatise on Logic , which, 
according to his biographer, was “not designed for the 
public eye,” but which was published by Foulis at Glasgow 
m 1 764 This compendium, together with the Compendium 
of Metaphysics , was republished at Strasburg m 1772 

Of all these works, however, those alone on which Hut- 
cheson’s philosophical leputation rests are the four essays, 
and perhaps the letters, all published during his residence 
m Dublin To the more distinctive features of his philo- 
sophical system, so far as they may be gathered from these 
and his other works, we now proceed to draw attention 
In the publication of the first two essays, Hutcheson acted 
quite rightly m connecting his name on the title-page with 
that of Shaftesbury There are no two names, perhaps, m 
the history of English moral philosophy, which stand m 
a closer connexion The analogy drawn between beauty 
and virtue, the functions assigned to the moral sense, the 
position that the benevolent feelings form an original and 
irreducible part of our nature, and the unhesitating adop- 
tion of the principle that the test of virtuous action is its 
tendency to promote the general welfare, or good of the 
whole, are at once obvious and fundamental points of 
agreement between the two authors 

According to Hutcheson, man has a variety of senses, internal as 
well as external, reflex as well as direct, the general definition of a 
sense "being * < any determination of our minds to receive ideas inde- 
pendently on our will, and to have peieeptions of pleasure and 
pain” ( Essay on the Mature and Conduct of the Passions, sect 1) 
He does not attempt to give an exhaustive enumeiation of these 
“senses,” but, m various parts of Ins works, he specifies, besides the 
five external senses commonly recognized (which, he rightly hints, 
might be added to), — (1) consciousness, by which each man has a 
perception of himself and of all that is going on m Ins own mind 
(“Sensus quidam interims, aut conscientia, cry us ope nota sunt ea 
omnia, quse m mente geruntur, hac animi vi se novit quisque, 
suique senstim, habet, ” Metaph Syn , pars i cap 2) , (2) the sense 
of beauty (sometimes called specifically “an internal sense”), (3) 
a public sense, or sensus communis, “ a detei ruination to be pleased 
with the happiness of otheis and to he uneasy at their misery , ” (4) 
the moral sense, or “moral sense of beauty inactions and affections, 
by which we perceive virtue or vice, m ourselves or otheis , ” (5) a 
sense of honour, or praise and blame, “ which makes the appiobation 
or giatitude of others the necessary occasion, of pleasuie, and their 
dislike, condemnation, or resentment of injuries done by us the 
occasion of that uneasy sensation called shame”, (6) a sense of 
the ridiculous It is plain, as the author confesses, that there may 
be “other peieeptions, distinct from all these classes,” and, infact, 
there seems to be no limit to the number of “senses” in which a 
psychological division of this kind might result 

Of these “senses” that which plays the most important part m 
Hutcheson’s ethical system is the “moral sense ” It is this which 
pronounces immediately on the character of actions and affections, 
approving of those which are virtuous, and disapproving of those 
which are vicious “His principal design,” he says m the pre- 
face to the two first treatises, “is to show that human nature was 
not left quite indifferent m the affair of virtue, to form to itself 
observations concerning the advantage or disadvantage of actions, 
and accordingly to regulate its conduct The weakness of 
oiu reason, and the avocations arising fiom tlie infirmity and 


necessities of our nature are so great that very few men could ever 
have formed those long deductions of reason, which show some 
actions to be m the whole advantageous to the agent, and then con- 
tianes pernicious The Author of nature has much bettei furnished 
us for a viituous conduct than our moialists seem to imagine, by 
almost as quick and poweiful instructions as we have foi the pie- 
seivationof om bodies He has made virtue a lovely form, to excite 
om puisuit of it, and has given us strong affections to be ^the 
springs of each viituous action ” Passing ovei the appeal to final 
causes involved m this and similar passages, as well as the assump 
tion that the “moial sense ” has had no growth or history, but was 
“implanted” m man exactly m the condition in which it is now to 
he found among the moie eivilized laces, an assumption common to the 
systems of both Hutcheson and Butler, it may be lemaiked that the 
employment of the term “sense” to designate the approving or 
disappiovmg faculty has a tendency to obscure the leal natuie of 
the piocess which goes on m an act of moral nppiobation or dis- 
appiobation Foi, as is so cleaily established by Hume, tins act 
leally consists of tw'O parts — one an act of delibei atiou, mole oi less 
prolonged, resulting m an intellectual judgment , the othei a lefiex 
feeling, piobably instantaneous, of either satisfaction oi lepugnance, 
— of satisfaction at actions of a certain class which w e denominate 
as good or virtuous, of dissatisfaction oi lepugnance at actions of 
another class which we denominate as bad oi vicious By the in- 
tellectual pait of this process we refer the action oi habit to 
a certain class, and invest it with ceitam chaiacteiistics , but no 
sooner is the intellectual process completed than theie is excited m 
us a feeling similai to that which myriads of actions and habits of the 
same class, or deemed to be of the same class, have excited m ns on 
foimer occasions How, supposing the latter part of this piocess to 
be instantaneous, umfoim, and exempt fiom erioi, the foimei cer- 
tainly is not All mankind may, apart from their selfish mteiests, 
appiove of that which is virtuous or makes foi the general good, hut 
smely they enteitam the most widely divergent opinions, and, if 
left to their own judgment, would frequently arnve at dnectly 
opposite conclusions as to the natuie of the paiticulai actions and 
habits which fall under this class This distinction is undoubtedly 
recognized by Hutcheson, as it could hardly fail to be, m his 
analysis of the mental process preceding moral action, noi does he 
invariably ignore it, even when ti eating of the moial approbation oi 
disapprobation which is subsequent on action "Witness the follow- 
ing passages — “ Men have reason given them, to judge of the ten- 
dencies of then actions, that they may not stupidly follow the first 
appeal ance of public good , hut it is still some appeal an ce of good 
which they pm sue” (Inquiry eoncet nmg Mm al Good and Evil, sect 
4) “All exciting leasons piesuppose instincts and affections , and 
the justifying piesuppose a moial sense ” ( Illustrations upon the 
Moial Sense , sect 1) “ When we say one is obliged to an action, 

we either mean — (1) that the action is necessary to obtain happiness 
to the agent, oi to avoid miseiy , or (2) that eveiy spectator oi 
he himself upon reflexion, must appiove his action, and disapprove 
his omitting it, if he considers fully all its circumstances The 
former meaning of the word obligation presupposes selfish affections, 
and the sense of private happiness , the lattei meaning includes the 
moral sense” (Ibid ) Notwithstanding these passages, howevei, it 
lemains true that Hutcheson, both by the phrases which he employs 
to designate the moial faculty, and by the language m which he 
ordinarily describes the process of moral approbation, has done much 
to favoui that loose and popular view of moiality which, ignoring 
the difficulties that often attend our moial decisions, and the neces- 
sity of delibeiation and reflexion, encourages hasty rcsolves and 
unpremeditated judgments The term “moial sense” (which, it 
may he noticed, had already been employed by Shaftesbury, not 
only, as Di "Whew ell appears to intimate m the margin, but also 
m the text of his Enquwy), if mvaiiably coupled with the term 
“ moral judgment,” would be open to little objection, hut, taken 
alone, as designating the complex process of moral approbation, it 
is liable to lead not only to serious misapprehension but to grave 
practical enors Foi, if each mart’s decisions are solely the lesult 
of an immediate intuition of the moial sense, why be at any pains to 
test, correct, or review them ? Or why educate a faculty whose 
decisions are infallible ? The expression has, m fact, the fault of 
most metaphoueal terms , it leads to an exaggeiation of the truth 
which it is intended to suggest 

But though Hutcheson usually describes the moral faculty as 
acting instinctively and immediately, he does not, like Butler, con- 
found the moial faculty with the moial standard The test or 
criterion of light action is with Hutcheson, as with Shaftesbury, its 
tendency to promote the general welfare of mankind “In. com- 
paring the moral qualities of actions, m ordeT to regulate our elec- 
tion among vanous actions pioposed, or to find which of them has 
the greatest moral exceHency, we are led by our moial sense of 
virtue to judge thus — that, m equal degrees of happiness expected 
to proceed from the action, the vntue is in proportion to the num- 
ber of persons to whom the happiness shall extend (and here the 
dignity or moral importance of persons may compensate numbers), 
and, in equal numbers, the virtue is as the quantity of the happi- 
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ne ^ 01 natuial good , or that the virtue is m a compound ratio of 
the quantity of good and number of enjoyeis In the same manner, 
tin* moiiil evil, 01 vice, is as the degiee of misery and niimbci of 
suilei ei i that that action is best which piocuies the gieate^t 
happiness ioi the greatest numbers, and that woist which, m like 
maimer occasions misery” (Inqumj concerning Moial Good and 
JlihI sect 3) Vfhat was subsequently called the utilitarian 
standard is heie unhesitatingly adopted by Hutcheson ; and it is 
cvn 10 us to notice that lie actually employs the very phiase which 
became so celcbiated m the mouth of Bentham, though after waids 
i educed by that writer to the more simple expression “greatest 
happiness ” 

The adoption of an external stand aid, requiting much care and 
reflexion m its application, ought to have led Hutcheson to see that 
the moial faculty, by which the standaid was to be applied, is by 
no mean* so simple and instinctive as he imagined it to he, and 
that, consequently, these two paits of his system aie m leality in- 
consistent 

Is connected with Hutcheson’s virtual adoption of the utilitarian 
standaid, may he noticed a kind of moial algebia, pioposed foi the 
puipose o£ “computing the morality of actions” This calculus 
occurs m the Inqicti y concerning Moial Good and Evil , sect 3 

The most distinctive of Hutcheson’s ethical doctrines, still remain- 
ing to he noticed, is what has been called the “benevolent theory” 
of morals Hobbes had maintained that all oui actions, how ever 
disguised under apparent sympathy, have their roots m self-love 
Hutcheson not only maintains that benevolence is the sole and 
duect source of many of oui actions, hut, by a not unnatural leeoil 
fiom the repellent doctune of Hobbes, that it is the only source of 
those actions of which, on reflexion, we appiove “If we examine 
all the actions which are accounted amiable anywhere, and mqune 
into the grounds upon which they are approved, we shall find that, 
m the opinion of the person who appioves them, they always appear 
as benevolent, oi flowing fiom love of otheisand a study of theii 
happiness, whether the approver be one of the persons beloved or 
profited or not , so that all those kind affections which incline us to 
make others happy, and all actions supposed to flow from suehaflec- 
tions, appeal morally good, if, while they aie benevolent tow aid 
some peiaons, they be not pernicious to others Hoi shall we find 
anything amiable m any action whatsoever, wheie there is no 
benevolence imagined , noi m any disposition, or capacity, which 
is not supposed applicable to and designed f oi benevolent purposes ” 
{Inquii y concerning Moial Good and EiiJ, sect 8) Consistently 
with this position, actions which flow from self-love only are pro- 
nounced to be moially indifferent “The actions which flow 
solely from self-love, and yet evidence no want of benevolence, 
lulling no huifful effects upon others, seem perfectly indifferent 
in a moral sense, and neithei laise the love oi hatred of the 
observer” (Ibid ) But suiely, by the common consent of civilized 
raeii, prudence, tempeianee, cleanliness, mdustiy, self-iespect, and 
in general, the “personal vn tues/’ as they are called, aie legal ded, 
and lightly regained, as fitting objects of moial appiobation This 
consideration could baldly escape any author, however wedded to 
3ns own system, and Hutcheson attempts to extueate himself fiom 
the difficulty by laying down the position that a man may justly 
regard himself as "a paifc of the lational system, and may thus 
“ be, m part, an object of his own benevolence” (Ibid), — a emious 
abuse of terms, which really concedes the question at issue. More- 
over, he acknowledges that, though self-love does not merit approba- 
tion, neither, except in its exti erne forms, does it merit condemna- 
tion {f We do not positively condemn those as evil who will not 
sacnfice their private interest to the advancement of the positive 
good of others, unless the private mteiest be very small, and the 
public good very great” (Illustrations upon the Moral Sense , sect 
6) The satisfaction of the dictates of self-love, too, is one of the 
very conditions of the preservation, of society “ Self-love is leally 
as necessary to the good of the whole as benevolence, — as that attrac- 
tion vlueh causes the cohesion of the parts is as necessary to the 
regular state of the whole as gravitation ” (Inquiry concmmng 
Moral Good and Evil , sect 17) To press home the inconsistencies 
involved m these various statements would be a superfluous task 
Hutcheson’s benevolent view of human nature is illustrated also 
by his denying that malevolence is an original principle m the con- 
stitution of man “Perhaps our nature is not capable of desnmg 
the miseiy of any being calmly, farthei than it may be necessaiy to 
the safety of the innocent , we may find, perhaps, that there is no 
quality in any object winch would excite in us pure disinterested 
malice, oi calm desiie of misery for its own sake” (On the ISfakne 
and Conduct, of the Passions, sect 3) Against this position of 
Hutcheson, propounded also by Butler (Serm ix ), it might be 
objected that, even amongst very young children, we often find a 
singular and precocious love of cruelty This is, undoubtedly, one 
of the most curious facts m moral psychology, but it may perhaps 
be accounted for by supposing it to originate in a combination of 
morbid curiosity with an equally moibid love of power 

avmdnd in Hutcheson’s professedly ethical works But, in the 


Synopsis Mctaphysicce , he touches on it m no less than thice places, 
briefly stating both sides of the question, but evidently inclining to 
that which be designates as the opinion oi the Stoics m opposition 
to what ho designates as the opinion of the Peirpatetics dins is 
substantially the same as the doctime propounded by Hobbes and 
Locke (to the late of whom Hutcheson lefeis m a note), namely, 
that our will is determined by motives m conjunction with oui 
geneial chaiactei and habit of nund, and that the only tiue libuity 
is the hbei ty of acting as we will, not the liberty of willing as we 
will Though however, his leaning is cleai, ho carefully avoids 
dogmatizing, and speaks of the difficulty as “aidua qucestio, 
“qusestio vexatissmia, quae doctor um et pioiurn mgenia sempei 
toiseiat, atque de qua utimque fiustia ad sensum cujusquo internum 
piovocatui,” earnestly deprecating the angiy controversies and 
bittei dissensions to which the speculations on this subject bad 
given use 

If om limits allowed us sufficient space, it would be easy to trace 
the influence of Hutcheson’s ethical theoiies on the systems of Hume 
and Adam Smith The prominence given by these wiiteis to the 
analysis of moial action and moial appiobation, with the attempt to 
discriminate the respective pi evinces of the reason and the emotions 
m theso piocesses, is undoubtedly due to the influence of Hutcheson 
To a study of the wntings of Sliafteslraiy and Hutcheson we might, 
piobably, in large measure, attnbute the unequivocal adoption of 
the utilitarian standaid by Hume, and, if this be the case, the name 
of Hutcheson connects itself, thiough Hume, with, the names of 
Pnestley, Paley, and Bentham Butlei’s Sermons appealed m 1726, 
the yeai after the publication of Hutcheson’s tw r o fust essay* 3 , and 
the parallelism between the “conscience” of the one w liter and the 
“ moial sense” of the other is, at least, worthy of remark 

In the sphere of mental philosophy and logic, Hutcheson’s con- 
tributions aie by no means so important or oiigmal as m that of 
moial philosophy In the foimei subject, the influence of Locke is 
apparent throughout All the mam outlines of Locke’s philosophy , 
seem, at first sight, to be accepted as a matter of course Thus, m 
stating his theoiy of the moial sense, Hutcheson is peculiarly careful 
to repudiate the doctune of innate ideas (see, for instance, Ingui? y 
concei mug Mo? til Good and Evil, sect 1 ad fin , and sect 4 , and com- 
aie Synopsis Metapfoysicce, pais i cap 2) At the same time, it may 
e noticed that he shows moie discrimination than docs Locke m 
distinguishing between the two uses of this expression, and between 
the legitimate and illegitimate foim of the doctrine (Syn Metaph , 
pais l cap 2) All oui ideas aie, as by Locke, lefened to external 
or internal sense, oi, in other words, to sensation and leflexion 
(see, foi Instance, Syn Metaph , pais i cap 1 , Logicce Gompcnd , 
pais i cap 1, System of Moial Philosophy , book i ch 1) It 
is, however, a most mipoitant modification of Locke’s doctune, and 
one which connects Hutcheson’s mental philosophy with that of 
Held, when he states that the ideas of extension, figme, motion, and 
rest “aie moie pioperly ideas accompanying the sensations of sight 
and touch than the sensations of eitliei of these senses , ” that the 
idea of self accompanies eveiy thought , and that the ideas of num- 
bci, duiatLon, and existence accompany every othci idea whatsoever 
(see Essay on the Nairn e and Conduct of the Passions, sect i 
ait 1 , Syn Metaph , pais l cap 1, pars n cap 1 , Hamilton on 
Peid, p 124, note) Other important points m which Hutcheson 
follows the lead of Locke aie his depreciation of the importance of 
the so-called laws of thought, his distinction between the primary and 
secondary qualities of bodies, the position that we cannot know the 
inmost essences of things (“mfcimse rerum natures sive essentioe”), 
though they excite various ideas in us, and the assumption that ex- 
ternal things aie known only thiough tho medium of ideas (Syn 
Metaph , pais i cap 1), though, at the same time, we aie assured 
of the existence of an external woild corresponding to these ideas 
Hutclie&on attempts to account foi oui assurance of the reality of an 
external w T orld by lefemng it to a natuial instinct (“Idearum 
pluiimas ad ica extemas, tanqnam earundem imagines aut reproc- 
sentatioues, refen e cogimur ab ipsa natura, ” Syn Metaph pars 
i cap 1) Of the eoirespondence or similitude between oui ideas 
of the primary qualities of things and the things themselves God 
alone can be assigned as the cause This similitude lias been effected 
by Him through a law of natuie “ Hsec puma qualitatum primari- 
arum peiceptio, sivo mentis actio queedam sive passio dicatui , noil 
alia similitudims aut conveniently inter ejusmodi ideas et les ipsas 
cau&a assignan posse videtur, quam ipse Bens, qui eeita natuiylege 
hoc efficit, ut notiones, quee rebus prassentibus excitantm, suit ip&is 
similes, ant saltern eaium habitudmes, si non veras quantitates, 
depmgant ” (pais n cap 1) Locke had repeatedly stated tlmt 
“the primary qualities of bodies aie resemblances of them, and 
their patterns do really exist m the bodies themselves” (see, for 
instance, Essay , bk n ch 8, sect 15), and he also ^speaks of God 
“annexing” ceitain ideas to certain motions of bodies (Ibid , sect 
13, and elsewhere) , but nowhere, we believe, does he propound a 
theoiy so precise and definite as that here propounded by Hutche- 
son, which reminds ns at least as much of the speculations of 
Malebranche as of those of Locke 

Amongst the more important points in which Hutcheson diveiges 
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fiom Loelce is liis-aceonivL of the idea of poisonal identity, which lie 
appeals to hare legal tied as made known to us dnectly by conscious- 
ness “Mentem suam eandem maneie, sibi conscius est quisque, 

1 epetentia ilia, sive pei cep tione interna, ceitissima, astmefiabili, qua 
novit suam mentem a niente quavis alia omnmo diveisam es^e” 
(Syn Meiaph , pais i cap 3) The distinction between body and 
mind, “coipus” 01 £< matena” and “les cogitans,” is moie 
emphatically accentuated by Hutcheson tlian by Locke Geneially, 
he speaks as if w e had a dn ect consciousness of mind as distinct hom 
body (see, foi instance, Syn Meiaph , pais n cap 3), though, m the 
posthumous woik on Moud Philosophy , he expressly states that 
■we know mind as we know body “by qualities immediately pei- 
coived though the substance of both, be unknown” (bk l eh 1) 
The distinction between peiception piopei and sensation piopei, 
which occuis by implication though it is not explicitly noiked 
out (see Hamilton’s Lectin es on Metaphysics, Leet 24 , Hamilton’s 
edition of Diigultl Stewart's Wmhs yol y p 420), the imperfection 
of the ordmaiy division of the external senses into five classes, 
the limitation of consciousness to a special mental faculty (seveiely 
criticised in Sn W Hamilton’s Lectin cs on Metaphysics, Lect xn ), 
and the disposition to lefer on disputed questions ot philosophy not 
so much to formal arguments as to the testimony of consciousness 
and our natuial instincts (“ad giavissima qnsedam m pliilosoplua 
dogmata amplectenda, non aigumentis aut ratiocmatiombus, ex 
reuim peispecta naturu petitis, sedpotius sensu quodam inteino, nsu, 
atqne natmaj impulsu quodam ant mslmciu ducimux,” pais m 
cap 3) aie also amongst the points in which Hutcheson supple- 
mented oi departed from the philosophy of Lodce The last point 
can kaidly fail to suggest to oiu leadeis the “common-sense 
philosophy” of Reid, and here it may be remaiked that the mtciest 
attaching to Hutcheson’s psychological and metaphysical views 
consists veiy laigcly m tiie intermediate position which they 
occupy between the system of Locke and that of Reid and tlio 
later Scottish school If we confine ouiselves to nreiely enmnciat- 
mg detached questions, he peiheps stands neaier to Locke, but m 
the geneial spint of his philosophy he seems to approach moie 
closely to lu& Scottish successor 

The shoit Compendium of Logit, which is moio oiigmal than such 
works usually are, is chiefly remaikable loi the huge piopoition of 
psychological mattei wdnch it contains In these paits oi the book 
Hutcheson mainly follows Locke The technicalities of the subject 
aie passed lightly ovei, and the book is eminently leadable It may 
be specially noticed that he distinguishes between the mental lesult 
and its veibal expression [idea — temi, judgment— pi oposition], that 
he constantly employs the woid “idea,” and that he defines logical 
truth as “ eonvementia signorum cum xebus sigmficatis” [oi “pio- 
positioius eonvementia cum aehus ipsis,” Syn Mctaph , pais i 
cap 3), thus implicitly repudiating a meiely foimal view of logic 

Hutcheson may claim to have been one of the eailiest modem 
wnteis on aesthetics His speculations on this subject aie contained 
m the Inquiry concerning Beauty , Oulei, Eaimony , and Design, the 
first of the two tieatises published m 1725 He maintains that w e 
aie endowed with a special sense by which we perceive beauty, 
harmony, and piopoition This is a teflon sense, because it pie- 
supposes the action of the external senses of sight and hearing It 
may be called an internal sense, both m oidei to distinguish its 
perceptions from the mere perceptions of sight and healing, and 
because “m some other aftairs, wheie oui external senses are not 
much concerned, we discern a aoit of beauty, veiy like, in many 
lespects, to that observed insensible objects, and accompanied with 
like pleasure” {Inquny, &c , sect 1) The lattei reason leads him 
to call attention to the beauty peiceived m universal truths, in the 
opeiations of general causes, and m moral pi maples and actions 
Thus, the analogy between beauty andvutue, which was so favourite 
a topic with Shaffcesbmy, becomes also piomment m the wiitings 
of Hutcheson Scattered up and down the tieatise, theie aie many 
important and interesting observations which om limits pi event us 
fiom noticing But to the student of mental philosophy it may be 
specially interesting to lemaik that Hutcheson both applies the 
principle of association to explain om ideas of beauty and also sets 
limits to its application, insisting on theie being “a natural pow r er 
ot perception oi sense of beauty in objects, antecedent to all custom, 
education, oi example” (see Inqim y, &c , sects 6, 7 , Hamilton's 
Lectin cs on Metaphysics, Lect 44 ctcl fin ) 

Hutcheson’s writings gave use, as they could haidly fail to do, 
to much controversy among those who were interested m ethical 
speculations To say nothing of minor opponents, such as 
“ Plnlaretus” (Mi Gilbert Burnet, already alluded to), Hi John 
Balgny, author of two tracts on The Foundation of Mmal Goodness, 
and Dr John Taylor of Hoiwich, a Presbyterian minister of consider- 
able reputation in his time, the essays appear to have suggested, by 
antagonism, at least two works which hold a permanent place m the 
literature of English ethics One of these is Butler's Dissertation 
on the Mature of Virtue, wdnch is, throughout, a cntieism of the 
mam positions maintained by Hutcheson The other is an answer 
of a fax more complete and systematic character, Di Richard Price’s 
Tieatise of Moral Good and Mil, which first appeared in 1757. In 
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this work, the author maintains, m opposition to Ilutchcson, that 
actions are in themselves light or viong (an ambiguous expiession, 
which he is not sufficiently careful to explain), that light and viong 
aie simple ideas incapable of analysis, and that these ideas arc per- 
ceived immediately by the understanding Puce’s work is remark- 
able lor the clo&e sirmlauty between many ol the ideas and even 
expressions contained m it and those which subsequent! j became so 
celebrated m the speculations oi Kant "We thus see that, not only 
by its dn ect but also by its indirect influence, through the replies 
winch it called foith, the system of Hutcheson, oi at least the 
system of Hutcheson combined with that of Shaftesbury, may he 
legal ded as having conti ibuted, m veiylaige measure, to the forma- 
tion and development of some ot the most important ot the modem 
schools of ethics 

The ongmal editions of Hutcheson’ s yauou& woiks hue been alieatlv men- 
tioned Stveial additions and alteianons ueit m idt m the second edition £l7Jf>) 
of th e Inquiry into the Original of oar Ideas of Ikautir and ^ it tue 11ns is"\ ell 
as most ofliib otlici vvoiks, passed thiough vinous. editions Of the fripttm of 
Moral Philosophy, hcmevei, published aftei Hutchesons death, theie is, we 
"believe, one edition only Notices of Hutcheson occur m most histones, both of 
geneial pliilosoplij and of moial philosophj, as, foi instance, mp ut mi of 4 dam 
bmiths Theory of Moral Sentiments , .Mackintosh s Progress of Ethual P/nfo - 
tophy, Comm, Cows d' Hist one de la Philosophic Morale du & VIII nine & ieMe, 
WhevveU’s Lei litres on the History of Moral Philosophy in England, b mi’s Mental 
and Moral Science , Di NoaTt Pmtei s Appendix to the Lnglish tianslation ot 
Utheiweg’s History of Philosophy , Mr Leslie Stephens History of Pmjhdi 
Thought in the Eighteenth Century , Ac Of Di Leechman s Biogr ap/nj ot Hutche- 
son we have already spoken Piofessoi Witch gives an lntucstmg account of 
Ins pi of Lssorml vv oik m Glasgow, Mind, vol u pp 209-211 (T 1 ) 

HUTCHINSON John (1616-1664), a Puritan soldier, 
son of Sir Thomas Hutchinson, was born at Nottingham 
in September 1616 After completing his education at 
Cambridge Unrrasity be enteied Lincoln’s Inn, but soon 
became tired both of the study of law and the amusements 
of London, and was meditating travel on the Continent 
when he accidentally made the acquaintance of Lucy, 
daughtei of Sir Allan Apsley, whom lie mained m 1638 
After his mamage he letiuned to Owthorpe, wheie the 
study of divinity and politics giadually led to a change of 
his sentiments m regaid to the dispute between the parlia- 
ment and the king At first ho did not find a clear call to 
join the Parliamentary aimy, but the efifoits of the Ptoyah&ts 
to seize him as a disaffected peison soon dissipated his 
neutrality, and, becoming governor of Nottingham, he with 
great firmness and courage held the tow r n and castle against 
internal treachery and external attacks till the triumph of 
the parliamentary cause Having been chosen to repiesent 
Nottingham m the new parliament, he became a member 
of the high court of justice foi the trial of the king, and 
gave his vote foi his execution, hut, disapproving of the 
subsequent political conduct of Cromwell, he took no furthei 
part m politics during the lifetime of the Piotectoi. After 
the Restoration he became member for the county of 
Nottingham, and he was included in the Act of Amnesty 
passed m favour of certain of the regicides Subsequently, 
however, he was arrested upon suspicion of being concerned 
m a treasonable conspiracy , and after an imprisonment of 
ten months m the Tower of London, and of one month m 
Sandown Castle, Kent, he died 11th September 1664. The 
life of Colonel Hutchinson is now only of mfceiest from 
the manner m which it is narrated m the Memoirs written 
by his wife, and first published in 1806, a work not 
only valuable for the picture which it gives of the time m 
which he lived, but for the simple beauty of its style, 
and the naivete with winch the writer records her senti 
meats and opinions, and details the incidents of hei private 
life 

HUTCHINSON, John (1674-1737), the author of 
Moses's Prmapia and other works in which the so-called 
Hutchins o man system is expounded, was bom at Spenm- 
thorne, Yorkshire, in 1674, and after receiving an adequate 
elementary education there, served as steward in several 
families of position, latterly in that of the duke of Somerset, 
w T ho ultimately obtained for him the post of riding purveyor 
to the master of the horse, a sinecure worth about .£200 a 
year. In this employment he became acquainted with Dr 
i Woodward, physician to the duke, and author of a work 
| entitled The Natural History of the Earth, to whom he 
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entrusted a large number of fossils of bis own collecting, 
along with a mass of manuscript notes, for arrangement and 
publication A misunderstanding as to the manner m 
winch these should be dealt with was the immediate occa- 
sion of the publication by Hutchinson m 1724 of Moses’s 
Pnncipta, part 1 , m which Woodward’s Matured Histoiy 
was bitterly ridiculed, his conduct with regard to the 
mmeralogical specimens not obscurely cliaiacterized, and a 
refutation of the Newtonian doctrine of gravitation seriously 
attempted It was followed by part u m 1727, and by 
various other works published at frequent intervals. 
Hutchinson died in 1737. A complete edition of all the 
publications of this author, along with his posthumous 
pieces, edited by Robert Spearman and Julius Bate, 
appeared m 1748 (12 vols ) , an Abstiactoi these followed 
m 1753 , and a Supplement, with Life by Spearman pre- 
fixed, m 1765. 

Although the crude ideas of Hutchinson at the time of then first 
pioimilgatum were successful, by their seeming devoutness, m com- 
mending themselves to some of the pious hut dim-sighted and ovei- 
tumd souls of that peuod, who had taken alarm at the atheistic 
conclusions they believed to be deducible from the Newtonian doc- 
times, they are now too mimfluential, as well as too glaringly incon- 
sistent with the univei sally recognized pnnciples of physics and 
philology, to call foi any detailed analysis Their nature may be 
almost sufficiently gatheied flora the titles of some of the works m 
which they are set forth, such as Moses's Pmncipia, Parti , of the 
Invisible Parts of Mattel , of Motion, of Visible Forms, and of their 
Dissolution and Refo? mation , Moses's Pi incipia, Past II } of the 
Circulation of the Heavens, of the Cause of the Motion and Com se of 
the Barth, Moon , <lc , of the Religion, Philosophy , and Emblems 
of the Heathens before Moses writ, and of the Jews after, m Con- 
firmation of the Naim al Histoiy of the Bible , Moses's Sine Prm- 
cipio , represented by Names, Words , Types , Emblems, with an 
introduction to show the Nature of the Fall , of Pm adise, and of 
the Body and Soul , The Confusion of Tongues and Trinity of the 
Gentiles (being an account of the origin of Idolatry ) ; Power Essen- 
tial and Mechanical , or what power belongs to God and what to Ms 
c features, m which the design of Sir I Newton and Dr Samuel 
0 Larks is laid open, Glory or Gravity , loherem the Objects and 
Articles of the CM istian Faith are exhibited ; The Religion of Satan, 
or Antichrist Delineated Bishop Horne of Norwich, it may be 
mentioned, was during some of his earlier years an avowed Hutehm- 
sonlan, and Jones of Nay land continued to be so to the end of his 
life 

HUTCHINSON, Thomas (1711-1780), governor of the 
province of Massachusetts, son of a wealthy merchant of 
Boston, was born there September 9, 1711. The son, being 
unsuccessful in commerce, studied law, and adopted it as 
his profession. He was representative of Boston m the 
general court for ten years, and was three times chosen 
speaker. From 1749 to 1766 he was a counsellor, in 1752 
he was appointed judge of probate, from 1758 to 1771 he 
was lieutenant-governor, and m 1760 he became chief 
justice In 1748 he carried a measure to substitute gold 
and silver for the paper currency, which had depreciated 
one-eighth in value During the Stamp Act riots of 1765 
his house was sacked by the mob , and by his subsequent 
support of the general policy of the British Government he 
incurred increasing unpopularity. In 1767 he laid claim 
to a seat in the council on the ground of being lieutenant- 
governor, but on account of his political views his claims 
were set aside. On his appointment to the governorship 
of Massachusetts in 1769, he used every method to support 
the measures which the mother country sought to enforce 
against the colonists , and m December 1773, on account 
of his refusal to permit the reshipment of teas on which a 
duty had been laid by the Government, several of the 
inhabitants of Boston emptied the tea into the bay. In 
January 1774 Hutchinson asked leave to resign his office, 
and in June he sailed to England, where he spent the 
remainder of his life As the result of official inquiry into 
his conduct while governor of Massachusetts, he was re- 
warded with a pension. He died at Brompton in June 
1780. 
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Hutchinson was the author of the following works —A Bi ief 
Statement of the Claim of the Colonies , 1764, Collection of Ongmal 
Papeis i elective to the Histoiy of the Colony of Massachusetts Bay, 
1769, History of the Colony of Massachusetts Bay fi om 1628 to 1/50, 
2 vols , London, 1765-67, History of Massachusetts from 1749 to 
1774, imblished posthumously m 1828 

HUTTEN, Ulbich vok (1488-1523), is one of those 
men who, like Erasmus or Pirckheimer, foim the bridge 
between Humanists and Reformers He lived with both, 
sympathized with both, though he died before the Reforma- 
tion had time fully to develop itself His life may be 
divided into four parts — his youth and cloister-life (1488- 
1504) , his wanderings in pm suit of knowledge (1504- 
1515), his strife with Ulrich of Wurtemburg (1515-1519) , 
and his connexion with the Refoi mation (1519-1523) 
Each of these periods had its own special antagonism, 
which colouied Hutten’s career m the first, lus horror of 
dull monastic routine, m the second, the ill-treatment he 
met with at Greifswald , in the tlmd, the crime of Duke 
Uliich , m the fourth, his disgust with Rome and with 
Erasmus He was born April 21, 1488, at the castle ot 
Steckelberg, near Fulda, m Franconia, the eldest son of a 
j poor and not undistinguished knightly family. As he was 
mean of statute and sickly his father destined him foi the 
cloister, and he was sent to the Benedictine house at Fulda , 
the thiist for learning there seized on lnm, and m 1504 he 
fled from the monastic life, and won his freedom with the 
sacrifice of his woildly prospects, and at the cost of incurring 
Ins father’s undying anger From the Fulda cloister he 
went first to Cologne, next to Erfurt, and then to Fiank- 
fort-on-the-Oder on the opening in 1506 of the new uni- 
versity of that town there m that year he appears to have 
graduated m philosophy. When, however, the scholastic 
party displaced the Humanists, he wandered forth again, m 
1508 we find him a shipwrecked beggar on the Pomeianian 
coast. In 1509 the university of Greifswald welcomed 
him, “Ulricus Huttenus poeta clencus Herbipolensis giatis 
mtitulatus quia spoliatus omnibus boms” is the honoui- 
able record on the books of this lus second Alma Mater 
Here too the friends who at first received lum so kindly 
became his foes , the sensitive lll-iegulated youth, who took 
the liberties of genius, wearied his burgher patrons they 
could not brook the poet’s airs and vanity, and ill-timed 
assertions of his higher rank. Wherefore he left Greits- 
wald, and as he went was robbed of clothes and books, his 
only baggage, by the servants of his late friends, m the 
dead of winter, half starved, frozen, penniless, he reached 
Rostock Here again the Humanists, who were throughout 
full of charity and sympathy towards the luckless young 
scholar, received him gladly, and under their protection he 
wrote against his Greifswald patrons, thus beginning the 
long list of his satires and fierce attacks on peisonal or 
public foes Rostock could not hold him long, he 
wandered on to Wittenberg and Leipsic, and thence to 
Vienna, where he hoped to catch the emperor Maximilian’s 
favour by an elaborate national poem on the war with 
Venice, But neither Maximilian nor the university of 
Vienna would lift hand for him, and he passed into Italy, 
that holy land of Humanist enthusiasm, where, at Pavia, 
he sojourned throughout 1511 and part of 1512. In the 
latter year his studies were rudely interrupted by war , in 
the siege of Pavia by papal troops and Swiss, he was 
plundered by both sides, and escaped sick and penniless to 
Bologna , on his recovery he even took service as a private 
soldier in the emperor’s army 

This dark period lasted no long time, in 1514 he was 
again m Germany, where, thanks to his poetic gifts and 
the friendship of Eitelwolf von Stem, he won the favour 
of the elector of Mainz, Archbishop Albert of Brandenburg. 
Here high dreams of a learned career rose on him ; Mainz 
should be made the metropolis of a grand Humanist move- 



413 


HUT 

rneut, the centre of good style and literary form. This 
golden dLeam was scattered by the murder m 1515 of his 
cousin John of Hutten by Ulrich, duke of Wurtemburg 
This outrage changed the whole course of Hutten’s life , 
satire, cine! refuge of the weak, became his weapon , with 
one hand he took his part m the famous Epistolm Obscui o- 
7 urn Vvorum, and with the other launched scathing letters, 
eloquent Ciceronian orations, or biting satires against the 
duke Though the emperor was too lazy and indifferent to 
smite a great prince, he condescended to bestow on Hutten 
the inexpensive honour of a laureate crown in 1517 , as the 
poet tells us with pleased pride, the wreath was woven by 
the hands of fair Constants, Conrad Peutmger’s daughter 
As recognized poet laureate of Germany, Hutten, who had 
been to Italy, again attached himself to the electoral couit at 
Mainz, and he was there when m 1518 his true friend 
Pirckheimer wiote, urging him to abandon the court and 
dedicate himself to letters We have the poet’s long reply, 
m an epistle on his l£ way of life,” an amusing mixture of 
earnestness and vanity, self-satLS faction and satire , he tells 
his friend that his career is just begun, that he has had 
twelve years of wandering, and will now enjoy himself a 
while m patriotic literary work , that he has by no means 
deserted the humaner studies, but carries with him a little 
library of standard books Pirckheimer m his burghei 
life may have ease and even luxury , he, a knight of the 
empire, how can he condescend to obscurity? He must 
abide where he can shine And so, dazzled by his dream 
of an intellectual reform, Hutten chose the path which 
presently led him. to his rum 

In 1519 he issued m one volume his attacks on Duke 
Ulnch, and then, cli awing sword, took part m the private 
war which overthrew that prince ; m this affair he became 
intimate with Pianz von Sickmgen, the champion of the 
knightly order (Eitterstand) Henceforth Hutten takes 
part m the Lutheran movement, while he becomes mixed 
up m the attempt of the “ Eitterstand ” to lecover its posi- 
tion, and to assert itself as the militia of the empire against 
the independence of the German princes It was soon after 
this time that he discovered at Fulda a copy of the mani- 
festo of the emperor Henry IV. against Hildebrand, and 
published it with comments as an attack on the papal claims 
over Germany. He hoped thereby to interest the new em- 
peror Charles V, and the higher oiders in the empire, in 
behalf of German liberties , but the appeal failed What 
Luther had achieved by speaking to cities and common 
folk m homely phrase, because he touched heart and con- 
science, that the far finer weapons of Hutten failed to effect, 
because he tried to touch the more cultivated sympathies 
and dormant patriotism of princes and bishops, nobles and 
knights And so he at once gained an undying name m the 
republic of letters and rumed his own career He showed 
that the artificial verse-makmg of the Humanists could be 
connected with the new outburst of genuine German poetry 
The Minnesinger was gone ; the new national singer, a 
Luther oi a Hans Sachs, was heralded by the stirring lines of 
Hufcfcen’s pen. These form a distinct epoch m the history of 
German national literature , they have in them a splendid 
natural swing and ring, strong and patriotic, though unfor- 
tunately addressed to kmght and landsknecht rather than 
to the German people 

The poet’s high dream of a knightly national regeneration 
had a rude awakening. The attack on the papacy, and 
Luther’s vast and sudden popularity, frightened Elector 
Albert, who dismissed Hutten from his court. Hoping 
for imperial favour, he betook himself to Charles V , but 
that cold young prince, who cared little for Humanists, 
and was not a German, would have none of him So he 
returned to Ills friends, and they rejoiced greatly to see 
him still alive, for Pope Leo X, had ordered him to be 
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arrested and sent to Eome, and assassins dogged his steps. 
He now attached himself more closely to Pranz von 
Sickmgen and the kmglitly movement.. This also came to 
a disastrous end m the capture of the Ebernberg, and 
Sicking en’s death , the higher nobles had triumphed , the 
archbishops avenged themselves on Lutheiamsm as in- 
terpreted by the knightly order With Sickmgen Hutten 
also finally fell He fled to Basel, where Erasmus refused 
to see the sick hero, both for fear of his loathsome diseases, 
and also because the beggared knight was sure to borrow 
money from him A paper war consequently broke out 
betweeu the two Humanists, which embittered Hutten’s 
last days, and stained the memory of Erasmus From 
Basel Ulrich dragged his limbs to Mulhausen , and when 
the vengeance ot Erasmus drove him thence, he went to 
Zurich. Theie the large heart of Zwmgli welcomed him , 
he helped him with money, and found him a quiet refuge 
with the pastor of the little isle of Ufnau on the Zurich 
Lake. There the frail and worn-out poet, writing swift 
satme to the end, fell a victim to his infirmities, and died 
(29th August 1523) at the age of thirty-five He left 
behind him some debts due to compassionate friends , he 
did not even own a single hook, and all his goods amounted 
to the clothes on his hack, a bundle of letters, and that 
valiant pen which had fought so many a sharp battle, and 
had won for the poor knight-errant a sure place m the 
annals of literature. 

Ulrich von Hutten is one of those men of genius at whom 
piopLiety is shocked, and whom the mean-spuited avoid 
Yet through his short and buffeted life he was befriended, 
with wonderful charity and patience, by the chief leadeis 
of the Humanist movement For, m spite of his irritable 
vanity, his immoral life and habits, his odious diseases, his 
painful restlessness, Hutten had much in him that strong 
men could love He passionately loved the truth, and was 
ever open to all good influences He was a patriot, whose 
soul yearned for what was high, and soared to ideal schemes 
and a grand utopian restoration of his country. In spite 
of all, his was a fiank and noble nature , his faults chiefly 
the faults of genius ill-controlled, and of a life cast m the 
eventful changes of an age of novelty. A swaim of writ- 
ings issued from his pen , at first the smooth elegance of 
his Latin prose and verse seemed strangely to miss his real 
character , he was the Cicero and Ovid of Germany before 
he became its Lucian 

His chief woiks were his Ars versijiccmdi (1511) , the Nemo, 
(1518), a work on the Morbus Oallicus (1519), the volume of 
Steekelbeig complaints against Duke Ulnch (including his foiu 
Ciceronian Orations , his Letters, and the Fhcdansnms) also ml519 , 
the Vadismus (1520) , and the conti oveisy with Erasmus at the 
end of his life Besides these were many admirable poems m Latm 
and German It will never he known with certainty how far Hutten 
was the parent of the celebrated Epistolce Obscuroium Vnonm, that 
famous satue on monastic ignorance as represented "by the theo- 
logians of Cologne wnth which the friends of Beuchhn defended 
him At first the cloister-world, not discerning its irony, wel- 
comed the work as a defence of their position , though then eyes 
were soon opened by the favour with which the learned woild 
leceived it. The Epistolm weie eagerly bought up , the fiist part 
(41 letters) appeared at the end of 1515 , early m 1516 theie was a 
second edition, later m 1516 a third, with an appendix of seven 
letters , in 1 517 appeared the second part (62 letters), to w r hich a fresh 
appendix of eight letters was subj omed soon after Hutten, m a letter 
addiessed to Eobeit Ciocus, denied that he was the author, and is 
folio v ed by Bayle m his Dictionary , but there is no doubt as to 
his direct connexion with the hook Erasmus was of opinion that 
there were three authors, of whom Crotus Kubianus was the 
originator of the idea, and Hutten a chief contributor D. E 
Strauss, who dedicates to the subject a chapter of his admirable 
work on Hutten, concludes that he had no share m the fiist part, 
but that his hand is clearly visible in the second part, which he 
attributes in the mam to him. To him is due the more serious and 
severe tone of that bitter portion of the satire 

Eor a complete catalogue of the writings of Hutten, see Booking's 
Index Bibhographicus Jhdteniamis (1858) The be^t biography 
(though it is also somewhat of a political pamphlet) is that of 
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Stranss (Ulrich rnn Button, 1857 , 2d ed , 1871 , English tiansla- 
tion by Stuige, 1874), mth which maybe compared the monogiaphs 
by Potton (accompanying his tianslation m french of the Mot bus 
Galhcus , IS 65), Mokmcke, Wagenseil, Yon Bi unnow, Burck, and 
Gohimg See also Panzer ( Uh ich von Hutton m htct at ischei 
Hmsicht , 179S), and K Hagen ( £< Ulrich yon Hutten in poli- 
tiachei Bezieining” in his Zur pohtisclien GesciucMo JDcutschlands, 
1524) (G W. K ) 

HUTTON, Chaises (1737-1823), the youngest son. of 
Heniy and Eleanor Hutton, was bom at Newcastle-on- 
Tyne, August 14, 173 7 His father was an underviewer 

m the coal-works in the neighbourhood, and died m June 
1712 , but his mother’s second husband, Eiancis Eraim, 
proved kind to the boy, and, in consequence of a slight 
accident to the elbow-joint of his right arm, sent him to 
school while his brothers worked m the pits. The most 
of his education he leceived m a school at Jesmond, kept 
by Mi Ivison, a clergyman of the church of England. 
There is reason to believe, on the evidence of two pay-bills, 
that for a short time m 1755 and 1756 Hutton worked m 
Old Long Benton colliery ; at any rate, on Ivison’s promo- 
tion to a living, Hutton succeeded to the J esmond school, 
whence, m consequence of increasing pupils, he removed to 
Sto fee’s Hall. While he taught during the day at S tote’s 
Hall, he studied mathematics m the evening at a school m 
Newcastle. In 1760 he married, and began the work of 
tuition on a larger scale in Newcastle, where he had among 
his pupils John Scott, afterwards Lord Eldon, chancellor 
of England In 1764 he published his first work, The 
Schoolmaster's Guide , or a Complete System of Practical 
Arithmetic , which m 1770 was followed by his Treatise on 
Mensuration both m Theory and Practice. In 1772 appeared 
a tract on The Principles of Bridges , suggested by the 
destruction of Newcastle bridge by a high hood on 17th 
November 1771 On a vacancy occurring m the professor- 
ship of mathematics at the Boyal Military Academy, 
Woolwich, in 1773, Hutton became a candidate, and after 
a severe competitive contest was appointed to the post 
He was made a fellow of the Boyal Society m 1774, and 
at their request drew up an account of the calculations to 
determine the mean density and mass of the earth made 
by him from the measurements taken in 1774-76 at 
Sckiekalhon in Perthshire This account appeared m the 
Philosophical Transactions for 1778, was afterwards re- 
printed in the second volume of his Tracts on Mathematical 
and Philosophical Subjects , and procured for Hutton the 
degree of LL D. from the university of Edinburgh. He 
was elected foreign secretary to the Boyal Society in 1779, 
but his resignation in 17S3 was brought about by the 
president Sir Joseph Banks, whose behaviour to the mathe- 
matical section of the society was somewhat high-handed 
(see JCippis’s Observations on the late Contests m the Royal 
Society, London, 1784) After his Tables of the Products 
and Powers of Humbers, 1781, and his Mathematical Tables, 
1785, he issued, for the use of the Boyal Military Academy, 
in 1787 Elements of Como Sections, and in 1798 his Course 
of Mathematics . The last, at the time it appeared, was 
much superior m mode of treatment to any existing work 
on the subject, and m succeeding editions the author incor- 
porated many new discoveries and methods. The two 
volumes of his Mathematical and Philosophical Dictionary , 
a most valuable contribution to scientific biography, were 
published m 1795, and the four volumes of Recreations in 
Mathematics and Pfatural Philosophy, mostly a translation 
from the Erench, in 1803. One of the most laborious of 
his works was the abridgment, in conjunction with Drs 
Shaw and Pearson, of the Philosophical Transactions This 
undertaking, the mathematical and scientific parts of which 
fell to Hutton’s share, was completed in 1809, and filled 
eighteen volumes quarto. Hutton’s long-continued con- 
duction (it extended over fifty-six years) with the mafehe- 
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matical periodicals of his time, whether as contributor or 
editor, deserves a word of notice. His name first appears 
in the Ladies' Diary (a poetical and mathematical almanac 
which was begun in 1704, lasted on till 1871, and which 
u contributed more to the study and improvement of 
mathematics than half the books professedly written on 
the subject”) m the year 1764, ten years latex he was 
appointed editor of the almanac, a post which he ictamed 
till 1817. Previous to his editorship of the Diary , he had 
begun a small periodical, Miscellanea Mcithematicct, which 
extended only to thirteen numbers , subsequently to it, he 
published m five volumes The Dianan Miscellany , which 
consisted of all the useful and entertaining parts of the 
Diary down to 1773, with many additional solutions and 
improvements. On the resignation, owing to failing health, 
of his professorship m 1807, he was allowed a pension of 
£ 500 a year He died on 27th January 1823 

All the biographical notices of Hutton aie unanimous 
in describing him as one of the most skilful of teacheis, 
and the most amiable of men. His modesty and sim- 
plicity were as remarkable as his intellectual gifts. To 
his fi lends and pupils he exhibited a warmth of personal 
affection that attached both to him m a veiy xare degree 
It was also with him a sacied duty to seek out the poor 
and unbefriended student of science, and promote and 
otherwise assist him to the best of his power. 

HUTTON, James (1726-1797), one of the great 
founders of geological science, was bom in Edinburgh on 
3d June 1726. Educated at the high school and university 
of his native city, he acquired while still a student a 
passionate love of scientific inquiry. It had been decided 
that he should pursue a professional career, and he was 
accordingly apprenticed to a lawyer. But as instead of 
copying law papers he was sometimes found amusing his 
fellow-clerks with chemical experiments, his employer with 
much sagacity advised that a more congenial profession 
than the law should be chosen for him. The young 
apprentice, released fiom his engagement, chose medicine 
as the pursuit nearest akin to his favouiite study of 
chemistry. He studied for thiee years at Edinburgh, and 
completed his medical education by an attendance of nearly 
two years at the medical classes in Pans, returning by the 
Low Countries, and taking his degree of doctor of medicine 
at Leyden m 1749 At the end of that year he came back 
to England, only to find, however, that though he had 
qualified himself to practise as a medical man there seemed 
hardly any opening for him. In the summer of the ensuing 
year he definitively abandoned the idea of following out the 
medical profession, and, having inherited a small property 
in Berwickshire from his father, resolved to devote him- 
self to agriculture. With the zeal and thoroughness 
characteristic of his disposition, he then went to Noifolk 
to learn the practical work of farming. Thereafter he 
extended his experience by a tour m Holland, Belgium, 
and the north of Franca During these yeais he began to 
study the surface of the earth, looking into every pit, ditch, 
or river-bed that he saw, and gradually shaping in his mmd 
the problem to which he afterwards devoted his eneigies. 
In the summer of 1754 he established himself on his own 
farm m Berwickshire, where he resided for fourteen years, 
and where he introduced the most improved forms of hus- 
bandry. As the farm was brought into excellent order, 
and as its management, becoming more easy, grow less 
interesting, he was finally induced to let it, and establish 
himself for the rest of his life m Edinburgh. This took 
place about the year 1768 

From this period until his death m 1797 he lived 
unmarried with his three sisters. Surrounded by congenial 
literary and scientific friends, he devoted himself to those 
researches which have had so important an influence upon 
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the progress of science. At that time geology in any proper ! 
sense of the term, did not exist Mineralogy, however, had ! 
made considerable progress Hutton’s taste for chemistry 
naturally led him into mineralogy. But he had conceived 
larger ideas than were entertained by the mineralogists of 
his day. He desired to tiace back the origin of the various 
minerals and rocks, and thus to arrive at some clear under- 
standing of the history of the earth For many years he 
continued to ponder over the subject, making during that 
time many excursions to different paits of the country to 
obtain materials for his researches, or to test the hypotheses 
lie had been led to form, At last, in the spring of the year 
1785, he communicated his views to the lecently established 
Royal Society of Edinburgh m a paper entitled Theory of 
the Earth, or cm Investigation of the Laws Observable in the 
Composition , Dissolution, and Restoration of Land upon 
the Globe In this remarkable work the doctrine is ex- 
pounded that geology is not cosmogony, but must confine 
itself to the study of the materials of the earth, that 
everywhere evidence may be seen that the piesent rocks of 
the earth’s surface have been formed out of the waste of 
older rocks , that these materials having been laid down 
under the sea were there consolidated under great pressure, 
and were subsequently disrupted and upheaved by the 
expansive powei of subterranean heat , that during these 
convulsions veins and masses of molten rock were injected 
mto the rents of the dislocated stiata, that evezy portion 
of the upraised land, as soon as exposed to the atmospheie, 
is subject to decay , and that this decay must tend to advance 
until the whole of the land has been worn away and laid 
down on the sea-floor, whence future upheavals will once 
more raise the consolidated sediments mto new land. In 
some of these broad and bold generalizations Hutton was 
anticipated by the Italian geologists, but to him belongs 
the credit of having first perceived their mutual relations, 
and combined them in a luminous coherent theory eveiy- 
where based upon observation 

It was not merely the ground beneath us to which Hutton 
directed his attention, He had long studied the changes 
of the atmosphere. The same volume m which his Theory 
of the Earth appeared contained also a Theory of Ram, 
which was read to the Royal Society of Edinburgh m 
February 1784. He contended that the amount of mois- 
tuie which the air can retain m solution increases with 
augmentation of temperature, and therefore that on the 
mixture of two masses of air of different temperatures a 
portion of the moisture must be condensed and appear m 
visible form He investigated the data available m his 
time regarding rainfall and climate in different regions of 
the globe, and came to the conclusion that the rainfall is 
everywhere regulated by the humidity of the air on the one 
hand, and the causes which promote mixtures of different 
aeual currents m the higher atmosphere on the othei. 

The vigour and versatility of his genius may be under- 
stood from the vauety of works which, during his thirty- 
years’ residence in Edinburgh, he gave to the world 
In the year 1792 he published a quarto volume entitled 
Dissertations on different Subjects in Naim at Philosophy, 
m which he discussed the nature of matter, fluidity, co- 
hesion, light, heat, and electricity. Some of these subjects 
were further illustrated by him in papers read before the 
Royal Society of Edinburgh. He did not restrain himself 
within the domain of physics, but boldly marched mto that 
of metaphysics, publishing three quarto volumes with the 
title An Investigation of Hie Principles of Knowledge, and 
of the Progress of Reason— -from Sense to Science and Philo- 
sophy, In this work he develops the idea that the external 
world, as conceived by us, is the creation of our own minds 
influenced by impressions from without, that there is no 
resemblance between our picture of the outer world and the 
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leality, yet that the impressions produced upon our minds, 
being constant and consistent, become as much realities to 
us as if they precisely resembled things actually existing, 
and theie fore that oul moral conduct must remain the same 
as if our ideas perfectly corresponded to the causes 
producing them His closing yeais weie devoted to the 
extension and republication of his Theory of the Ecu th, of 
which two volumes octavo appeared xn 1795 A third 
volume, necessary to complete the work, was left by him m 
manuscript, and is referred to by his biographer Playfair, but 
seems to have disappeared No sooner had tins task been 
pei formed than he set to work to collect and systematize 
his numerous writings on husbandly, which lie proposed 
to publish under the title of Elements of Agi miltiu e He 
had nearly completed this labour when an mcui able disease 
brought his active career to a close on 26th Match 1797 

It is by Ins Thconj of the Tenth that Hutton will he lemembeied 
with reverence while geology continues to be cultivated The 
author’s style, however, being somewhat heavy and obscure, the hook 
did not attiact dunnglns lifetime so niueli attention as it deseived 
Happily for science Hutton numbered among his fuends John 
Playfair, professor of mathematics m the umvci&ity of Edinburgh, 
whose enthusiasm for the spread of Hutton’s doctime was combined 
with a raie gift of graceful and luminous exposition Five yeais 
after Hutton’s death lie published a volume, IUustr aiions of the 
Huttoman Thconj of the Ecu th, m which he gave an admirable sum- 
mary of that theory, with numeious additional illustrations and 
aiguments This work is justly regarded as one of the classical con- 
tributions to geological literature To its influence much of the 
sound pi ogress of Bntish geology must he ascribed In the year 
1805 a biogiaphieal account of Hutton, written by Playfan, was 
published m vol v of the Transactions of the Royal Society of 
Edinburgh (A GE ) 

HUY, m Flemish Hoey, a town of Belgium, at the head 
of an arrondissement in the province of Liege, situated m 
the most romantic poition of the Meuse valley near the 
confluence of the Hoyoux, on the railway between Liege 
and Namur, and about 20 miles west of the forrnei city 
It lies on both banks of the liver, and the two portions are 
united by a bridge about 460 feet long Of best note 
among the buildings are the town-house, the coiut-house, 
the hospital, and the collegiate chmch of Notre Dame, 
which is an excellent specimen of Gothic architectuie, dating 
originally from the 14th century, but restored xn the course 
of the 16th and the 19th. The citadel of Huy is now 
demolished. It was a powerful fortress, constiueted 
between 1817 and 1822 on the site of the older castle 
dismantled by the Dutch m 1718 Pait of the works were 
excavated m the solid lock, and the whole building looked 
down on the valley of the Meuse with picturesque defiance 
Of the industrial activity of the town the most important 
lesnlts are paper, tin-plate, zinc, non, earthenware, and 
brandy , and iron, zinc, and coal are extensively wi ought 
m the vicinity. The population m 1876 was 11,774 

Huy, m modem Latin Romm, Eogim, Euyurn, and Huum, 
existed at least as eaily as the 7th centiny, and according to some 
authorities it was founded xn 148 by the empeioi Antoninus 
Coins of Chailes the Simple aie extant with the legend m Vico 
Eoio The older name of the distiict in winch it is situated 
was the Condioz, or territory of the Gondiosn Undei the pnnee- 
bishops of Liege Huy was a prosperous place, and it possessed no 
fewer than fifteen chuiches, as well as a number o± monasteries, fox a 
population of about 5000 It was m one of its subnibs that the 
abbey of Neufmoustier was founded by Petei the Hermit, who died 
and, was buried within its precincts (1115) Pait of the cloi&teis 
are still standing „ and a monument was erected m 1858 by M 
Godin, the owner of the grounds, to mailt the site at the hei nut’s 
tomb Huy was captured by the Dutch m 1595, and in 1698 it 
was taken and burned by the French The Dutch were m possession 
fiom 1702 till 1718, when they lestored the town to the empeior 
See Goiissen’s edition of Melard, Hist, de la mile et chi clidkcm do 
Huy, Huy, 1839 

HUYGENS, Oheistiaak (1629-1695), mathematician, 
mechanician, astronomei, and physicist, was bom at the 
Hague, April 14, 1629. He was the second son of Constan- 
tin Huygens, noticed below, From his father Christiaan 
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received the rudiments of his education, which was con- 
tinued afc Leyden under Vmnius and Schooten, and com- 
pleted m the juridical school of Breda His mathematical 
bent, however, soon diverted him fiorn his legal studies, 
and the perusal of some of has earliest theorems enabled 
Descales to predict his fufciue greatness. In 16 49 he 
accompanied the mission of Hemy, connt of Nassau, to 
Denmark, and m 1651 entered the lists of science as an 
assailant of the unsound system of quadiatures adopted by 
GLegory of St Vincent This first essay (Uocetasis quadra- 
tures circuh , Leyden, 1651) was quickly succeeded by his 
Tlieorematct de quad) atura hyperholes, ellipsis, et circuh ^ 
while, m a treatise entitled De circuh magnituchne mventa , 
he made, three years later, the closest approximation 
lutlierto obtained to the latio of the circumference to the 
diameter of a circle. 

Bnt another class of subjects was about to engage his 
attention The improvement of the telescope was then 
justly regarded as a sine qua non foL the advancement of 
astronomical knowledge Owing, however, to the difficul- 
ties interposed by spherical and chromatic aberration, little 
pi ogress had been made m that direction when, m 1655, 
Huygens, woikuig with his brother Constantin, hit upon 
a new method of grinding and polishing lenses The im- 
mediate results of the cleaier definition obtained were the 
detection of a satellite to Saturn (the sixth in order of dis- 
tance from its pumary), and the resolution into their true 
form of the abnoimal appendages to that planet. Each 
discovery in turn was, according to the prevailing custom, 
announced to the learned world under the veil of an 
anagram— removed, m the case of the first, by the publica- 
tion, early m 1656, of the little tract De Saturm Iwux 
observatio nova , but retained, as regards the second, until 
1659, when m the Systema Saturnium the varying appear- 
ances of the so-called “ triple planet ” were clearly explained 
as the phases of a ring inclined at an angle of 20°' to the 
echptic His application of the pendulum to regulate the 
movement of clocks was another fiuit of his astronomical 
labours, springing, as it did, from his experience of the 
need for an exact measure of time m observing the heavens. 
The invention dates from 1656, the Horologium , contain- 
ing a description of the requisite mechanism, was published 
m the following year, and on the 16th of June 1657 
Huygens presented his first ‘ f pendulum-clock ” to the 
states-general 

His reputation now became cosmopolitan, As early as 
1655 the university of Angers had distinguished him with 
au honorary degree of doctor of laws. In 1663, on the 
occasion of his second visit to England, he was elected a 
fellow of the Royal Society, and imparted to that body m 
January 1669 a clear and concise statement of the laws 
governing the collision of elastic bodies. Although these 
conclusions were arrived at independently, and, as it would 
seem, several years previous to their publication, they were 
in great measure anticipated by the communications on the 
same subject of Walks and Wren, made respectively in 
November and December 1668. 

Huygens had before this time fixed hLS abode in Erance 
In 1665 Colbert made to hun on behalf of Louis XIV an 
offer too tempting to be refused, and between the following 
year and 1 681 His residence in the philosophic seclusion 
of the Bihliotheque du Roi was only interrupted by two 
.short visits to his native country His magnum opus dates 
from fchi& period. The Horologium Oscillatorium, published 
With a dedication to his royal patron in 1673, contained 
original discoveries sufficient to have furnished materials 
for half a dozen striking disquisitions His solution of the 
c4ebrated problem of the “centre of oscillation ” formed m 
jgdp ‘ah , important event in the history of mechanics. 
^ 7 ^^|hn£pig' assail axiom that the centre of gravity of any num- 


ber of interdependent bodies cannot rise higher than the 
point from which it fell, he arrived, by anticipating m the 
particular case the general principle of the conservation of 
vis viva , at correct although not strictly demonstiated con- 
clusions His treatment of the subject is especially note- 
worthy as being the first successful attempt to deal with 
the dynamics of a system. The determination of the true 
relation between the length of a pendulum and the time of 
its oscillation , the invention of the theory of evolutes , the 
discovery, hence ensuing, that the cycloid is its own evolute, 
and is strictly isochronous , the ingenious although practi- 
cally inoperative idea of correcting the “circular euor” of 
the pendulum by applying cycloidal cheeks to clocks — 
were all contained m this remaikable treatise The 
theorems on the composition of forces in circulai motion 
with which it concluded formed the true prelude to the 
Fnncipia , and would alone suffice to establish the claim of 
Huygens to the highest rank among mechanical inventors 

In 1681 he finally severed his French connexions, and 
le turned to Holland The harsher measures which about 
that time began to be adopted towards his co-rehgionists in 
France are usually assigned as the motive of this step 
He now* devoted himself during six years to the production 
of lenses of enormous focal distance, which, mounted on 
high poles, and connected with the eye-piece by means of a 
cord, formed what were called “ aerial telescopes.” Three 
of his object-glasses, of respectively 123, 180, and 210 feet 
focal length, are still m the possession of the Royal Society 
He also succeeded m constructing an almost perfectly 
achromatic eye-piece, still known by his name But his 
researches in physical optics constitute his chief title-deed 
to immortality Although Hooke first proposed the wave 
theory of light, Huygens gave reality to the conception, 
establishing it on a foundation so sure that it has never 
since been shaken His powerful scientific imagination 
enabled him to perceive that an nndulation may he broken 
up into an indefinite number of parts, each of which is the 
origin of a partial wave, and that the aggregate effect of 
all these partial waves will reconstitute the pumary wave at 
any subsequent stage of its progress This resolution of the 
mam undulation is the well-known “Principle of Huygens,” 
and by its means he was enabled to prove the fundamental 
laws of optics, and to assign the correct construction for the 
direction of the extraoidtnary ray m uniaxial crystals. 
These investigations, together with his discovery of the 
“ wonderful phenomenon ” of polarization, are recorded m 
his Tmite de la Lnmiere , published at Leyden 111 1690, but 
composed m 1678. In the appended treatise Bur la Cause 
de la Pesanteur, he rejected gravitation as a universal 
quality of matter, although admitting the Newtonian 
theory of the planetary revolutions From his views on 
centrifugal foice he deduced the oblate figure of the eaith, 
estimating its compression, however, at little more than 
one-half its actual amount. 

Huygens was never married He died at the Hague, 
June 8, 1695, bequeathing his manuscripts to the university 
of Leyden, and his considerable property to the sons of his 
younger brother. In character he was as estimable as he 
was brilliant m intellect Although, like most men of 
strong originative power, he assimilated with difficulty the 
ideas of others, his tardiness sprang rather from inability 
to depart from the track of his own methods than from 
reluctance to acknowledge the merits of his competitors. 

I 11 addition to the woiks already mentioned, his Cosmotheoi os — 
a speculation concerning the inhabitants of the planets — vas printed 
posthumously at the Hague m 1698, and appeared almost simultane- 
ously in an English translation. A volume entitled Opera Posthwma, 
Leyden, 1703, contained his { ‘ Dioptrica, 5 1 in. which the ratio between 
the respective focal lengths of object-glass and eye-glass is given as 
the measure of magnifying power, togethei with the shorter essays 
De vUi'is fignrandw, De corona et pccrheliis, &c An early tract De 
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latiocmns m ludo alecs, punted m 1657 vith Sifiiooten’s Eicicita- 
tioncs Mathematical, is notable as one of tlie first foimal tieatises on 
the the 01 y of probabilities , noi should his investigations of the 
properties of the cissoid, logarithmic, and catenary he left unnoticed 
His invention of the spual watch-spring vas explained m the 
Journal des Savants, February 25, 1675 An edition of his voiks 
was published by ’S Graves ande, of which two cjuai to volumes 
appealed undei the heading Qpciu vcina, Leyden, 1724, and two 
supplemental y ones entitled Ope? a ? ehqua, Amsteidam, 172S His 
scientific correspondence, edited fiom manuscripts preseived at Ley- 
den by P J Uylenbioek, was published with the title Chi istiani 
Hugcnn aho? unique seuch XVII t n o? um celeb ? mm Exe? atationes 
Mathematical et Philosophical, The Hague, 1833 (AMO) 

HUYGENS, Sir Constahtijn or Constantly (1596- 
1687), Dutch poet and diplomatist, was born at the Hague 
on the 4th of September 1596 His father, Christiaan 
Huygens, was secretary to the state council, and a man 
of gieat political importance. At the baptism of the 
child, the city of Breda was one of his sponsors, and the 
famous admiral Jus tmus van Nassau the obhei From, his 
eaihest childhood he was trained in every polite accom- 
plishment, and before he was seven he could speak French 
with fluency, He w T as taught Latin by Johannes Dedelus, 
and soon became a master of classic versification As he 
giew up, he developed not only extraordinary intellectual 
gifts but great physical beauty and strength, and was one 
of the most accomplished athletes and gymnasts of his age ; 
his skill m playing the lute and m the arts of painting and 
engraving atti acted general attention before he began to 
develop his genius as a writer. In 1616 he proceeded, 
with Ins elder biothei, to the umveisity of Leyden, He 
stayed there only one year, and m 1618 pioceeded to 
London with the English ambassador Carleton, he re- 
mained in London for some months, and then went to 
Oxfoid, where he studied for some time in the Bodleian 
Libiary, and to Woodstock, Windsor, and Cambridge , he was 
introduced at the English court, and played the lute before 
James I, The most interesting featuie of this visit was 
the intimacy which sprang up between the young Dutch 
poet and the famous Dr Donne, for whose genius Huygens 
preserved through life an unbounded admnation He 
returned to Holland m company with the English con- 
tingent of the synod of Doit, and m 1620 he proceeded to 
Yenice in the diplomatic service of his eountiy, on his 
return he nearly lost his life by a foolhardy exploit, namely, 
the scaling of the topmost spire of Strasburg cathedral 
In 1621 he published one of lus most weighty and popular 
poems, his Batova Tempe, and m the same year he pro- 
ceeded again to London, as secretaiy to the ambassador, 
Wijngaerdan, but leturned m three months. His third 
diplomatic visit to England lasted longer, from the 5th of 
December 1621 to the 1st of March 1623 During his 
absence, his volume of satires, Oostehch Mai, dedicated to 
Jacob Cats, appeared at the Hague. In the autumn of 
1622 he was knighted by James L He published a large 
volume of miscellaneous poems in 1625 undei the title of 
Otiormn him sex , and in the same year he was appointed 
private secretary to the stadholder In 1627 Huygens 
mained Susanna van Baerle, and the young couple settled 
in a handsome house m the best part of the Hague , four 
sons and a daughter were bom to them. Iu 1630 Huygens 
was called to a seat in the privy council, and he continued 
to exercise political power with wisdom and vigour for 
many years, under the title of the lord of Zuylichem. In 
1634 he completed his long-talked-of version of the poems 
of Donne. In 1637 he had the misfortune to lose his 
admirable wife, and he immediately began to celebiate the 
virtues and pleasuies of their married life m theremaikable 
didactic poem called JDagioe? ch , which was not published 
till long afterwards Fiom 1639 to 1641 he occupied 
himself by building a magnificent house and garden outside 
the Hague, and by celebrating their beauties m a poem 
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entitled HofwijcL , which saw the light m 1654. In 1647 
he wrote his beautiful poem of Oogentroost oi “Eye Con- 
solation,” to gratify his blind friend Lucietia van Trollo. 
He made his solitaty effort m the dramatic line m 1659, 
when he bi ought out his comeiy of T? ijntje Co ? ?iehs f which 
deals, m rather bioad humour, with the adventures of the 
wife of a ship’s captain at Zaandam In 1 658 he reairanged 
his poems, and issued them with many additions, under the 
title of Co? n Floive? s He proposed to the Government that 
the present highway from the Hague to the sea at Seheven- 
mgen should be constructed, and duung his absence on a 
diplomatic mission to the French court m 1666 the road 
was made as a compliment to the venerable statesman, who 
expiessed his gratitude m a descriptive poem entitled 
Zeeshaet Huygens edited his poems for the last time m 
1672, and died m his ninety-first year, on the 28th of 
March 1687 His second son, Christiaan, the eminent 
astronomer, is noticed above 

Constantijn Huygens is the most biilliant figme in Dutch liteiaiy 
histoiy Oth ei statesmen sm passed lum in political influence, and 
at least two othei poets surpassed lum m the value and originality of 
then vntmgs But his figure was moie dignified and splendid. Ins 
talents weie moie vaned, and his geneial accomplishments moie 
lemaikable than those of any othei peison of his age, the gieatest 
age in the histoiy of the Nethei lands Huygens is the gumd 
scif/neui of the republic, the type of anstociatio oligaichy, the jewel 
and ornament of Hutch libel ty When we consider lus imposing 
cliaiactei and the positive 'value of his vntmgs, we may well be 
suipused that he has not found a modem editoi It is a disgrace 
to Hutch seholaiship that no complete collection of the writings of 
Huygens exists His autobiogiaphy, De tita piopiia scimones, 
did not see the light until 1827, and Ins lemaikable poem, Cluys- 
weick , was not printed until 1842 As a poet Huygens shows a 
finei sense of foim than any other Hutch vntei , the language, m 
Ins hands, becomes as flexible as Italian His epistles and lightei 
pieces, m paitieular, display Ins metneal case and facility to peifee- 
tion (E W G ) 

HUYSMANS Four painters of tins family matriculated 
m the Antwerp guild m the 17th centuiy Cornells the 
elder, appi enticed m 1633, passed for a mastership m 163G, 
and remained obscure Jacob, appi enticed to Frans 
Wouters in 1650, wandered to England towards the close 
of the reign of Charles II , and competed with Lely as a 
fashionable portrait painter. He executed a portrait of the 
queen, Catherine of Braganza, now m the national portrait 
gallery, and Horace Walpole assigns to him the likeness 
of Lady Bellasys, now catalogued at Hampton Court as a 
work of Lely His poi trait of Izaak Walton m the National 
Gallery shows a disposition to imitate the styles of Rubens 
and Yan Dyke According to most accounts he died m 
London m 1696 Jan Baptist Huysmans, born at Antwerp 
m 1654, matriculated m 1676-77, and died there m 
1715-16, He was younger brother to Cornells Huysmans 
the second, who was born at Antwerp m 1648, and educated 
by Gaspar de Wit and Jacob van Artois Of Jan Baptist 
little or nothing has been pieserved, except that he 
registered numerous apprentices at Antwerp, and painted a 
landscape dated 1697 now m the Brussels museum. But 
for the signature critics would assign this piece to his 
brother Cornells the second is the only master of the 
name of Huysmans whose talent was largely acknowledged. 
He chanced to receive lessons from two artists, one of whom 
was familiar with the Roman art of the Poussins, whilst 
the other inherited the scenic style of the school of Rubens. 
He combined the two m a rich, highly coloured, and usually 
effective style, which, however, was not free from monotony. 
Seldom attempting anything but woodside views with fancy 
backgrounds, half Italian, half Flemish, he painted with 
great facility, and left numerous examples behind. At the 
outset of his career he practised at Malines, where he 
married m 1682, and there too he entered into some busi- 
ness connexion with Yan der Meulen, for whom he painted 
some backgrounds In 1706 he withdrew to Antwerp, 
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where he resided till 1717, returning then to Malrnes, 
where lie died on the 1st of June 1727. 

Though most of his pictures wei e composed for cabinets lathei than 
cliuiebes, he sometimes emulated Tan Artois in the pi oduction ot 
1 gamed pieces, and lor many yeais his Chiist on the Koad to 
Emmaus adorned the chon of Notre Dame of Malmes In the 
gallery of Nantes, wheie three of Ins small landscapes are preserved, 
there hangs an Investment of Luxembouig, by Van der Meiilen, ot 
which he is known to have laid m the background The two 
national galleries of London and Edinburgh contain each one 
example of his skill Blenheim, too, and othei private galleries m 
England, possess one or more of his pxctuies But most of hrs 
works are on the Continent, —four a-piece m the Louvie, Augsbuig, 
and Stuttgart, three a-piece in Beilin, Brunswick, Cologne, and 
Munich, two m Cassel and St Petersburg , one at Antwerp, Brus- 
sels, Cailsruhe, Copenhagen, Dresden, and Hanover 

HUYSUM, Jan van (1682-1749), was horn at Amster- 
dam m 1682, and died in Ins native city on the 8th. of 
February 1749, He was the son of Justus van Huysum, 
whose practice remained entirely local, but who is said to 
have been expeditious m decorating doorways, screens, and 
vases. A picture by this artist is still preserved in the 
gallery of Brunswick, representing Orpheus and the Beasts 
in a wooded landscape, and here we have some explanation 
of his son’s fondness for landscapes of a conventional and 
Arcadian kind , for Jan van Huysum, though skilled as 
a painter of still life, believed himself to possess the genius 
of a landscape painter. Half his pictures in public galleries 
are landscapes, views of imaginary lakes and harbours with 
impossible rums and classic edifices, and woods of tall and 
motionless trees, — the whole very glossy and smooth, and 
entirely lifeless The earliest dated work of this kind is 
that of 1717, in the Louvre, a giove with maidens culling 
fiowers near a tomb, rums of a portico, and a distant palace 
on the shores of a lake bounded by mountains. In the 
picture market these landscapes are worth comparatively 
little, whilst the master’s fruit and flower pieces are all the 
more appreciated, and good examples readilyfetchfrom £8 00 
to £900. It is doubtful whether any aitist m this peculiar 
walk of art ever surpassed Van Huysum in representing 
fruit and flowers It has been said that his fruit has no 
savour and his flowers have no perfume, — m other words, 
that they are hard and artificial, — but this is scarcely true 
In substance fruit and flower are delicate and finished 
imitations of nature m its more subtle varieties of 
matter The fruit has an incomparable blush of down, the 
flowers have a perfect delicacy of tissue. Van Huysum too 
shows supreme art m relieving fiowers of various colours 
against each other, and often against a light and transparent 
background. He is always bright, sometimes even gaudy, 
Great taste and much grace and elegance are apparent in 
the arrangement of bouquets and fruit in vases adorned 
with bas reliefs ot in baskets on marble tables. There is 
exquisite and faultless finish everywhere. But what Van 
Huysum has not is the breadth, the bold effectiveness, and 
the depth of thought of Be Heem from whom he descends 
through Abraham Mignon. 

Some of the finest of Van Huysum’s fruit and flowei pieces have 
been in English private collections , — those of 1723 m the eail of 
Ellesmere's gallery, others of 1730-82 m the collections of Hope 
and Ashburton One of the best examples is now m the National 
Gallery (1736-37), which came from Hr Wells of Kedleaf and 
Abraham Darby No public museum has finer and more nmheious 
specimens than the Louvre, which boasts of fom landscapes and 
six panels with still life , then come Berlin and Amsteidam 
with four fruit and flower pieces, then St Peteisburg, Munich, 
Hanover, Dresden, The Hague, Brunswick, Vienna, Ckilsruhe, and 
Copenhagen, 

HWTIH T’SAKTGr (Hioufn Thsang, Hiwen T’sanu) is 
the most eminent representative of a remarkable and 
valuable branch of Chinese literature, known ditring the 
last half century, chiefly through the labours of Continental 
scholars. It consists of the narratives of Chinese Buddhists 
travelled to India* whilst their religion flourished 
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there, with the view of visiting the sites consecrated by the 
history of Sakya Muni, of studying at the gieat convents 
which then existed in India, and of collecting books, 
reliques, and other sacred objects In short, then objects 
and their narratives bear a strong analogy to the objects and 
narratives of the many pilgrimages to Palestine m the same 
and latei ages winch have come down to us in ecclesiastical 
collections 

The importance of these writings as throwing light on 
the geography and history of India and adjoining countries, 
during a very dark period, is great, and they have been the 
subject of elaborate commentaries by students m our own 
clay, some of the chief of winch will be noted at the end of 
this article Several Chinese mentions of this kind appeal 
to have perished, and especially to be regietted is a gieat 
collection of the works of travellers to India, religious and 
secular, m sixty books, with forty more of maps and illus- 
tiations, published at the expense of the empeior Kao- 
T’song of the T’ang dynasty, 666 a d., with a preface from 
the impel lal hand. We will mention the clerical travellers 
of this description who are known to us by name. 

1 Shi-tao-’an (died 385) wrote a work on Ins travels to the 

western lands” (an expression applying often to India), which is 
supposed to be lost 2 Fa-htan travelled to India m 899, and 
returned by sea in 414 His woik, called Fo-Rwe-Ki, or Ilemons 
on the Buddha, Realms , has been translated by Abel-Eemusat and 
Landie&se, and again into English by the Kev 8 Beale , Mi Laicllay 
of Calcutta also published a translation fiom the Fieneh, uith in- 
teresting notes 3 Ewai Seng and Swig -Tun, monks, ti availed 
to India to collect books and leliques, 518-521 Then shoit nai- 
lativo has been translated by the late Kail Filed Neumann, and 
also by Mr Beale (along with Fa-lnan) 4 T£mn Tsang, the 
subject of this notice In relation to his travels there aie two 
Chinese works, both of winch have been translated with an immense 
appliance of labour and learning by M Stanislas Juhcn, viz , {■ a ) 
the To,- Tang-$i~ or Memons on Western Oountnes issued 

by the Tang Dynasty , which was compiled under the tiavellei’s 
own supervision, by order of the great empeior Tai-T J sung; and (5) 
a Biogi airily ofEioen Tsang by tvi o of his contempoianes 5 The 
Itinerary of Fifty-six Religious Tavclleis, compiled and published 
under unpenal auth.on.ty, 730 6 The Itmci at y of Ehi-Bit 3, who 

travelled (964-976) at the head of a large body of monks to collect 
books, &c Neither of the last two has been tian&lated 

Hwen T’sang was bom m the district of Ken-Shi, near 
Honan-Fu, about 605, a period at which Buddhism appears 
to have had a powerful influence upon a laige body of 
educated Chinese From childhood grave and studious, 
he was taken m charge by an elder brother who had 
adopted the monastic life, m a convent at the royal city of 
Loyang in Honan Hwen T’sang soon followed his brother’s 
example. For some years he travelled ovei China, teach- 
ing ancl learning, and eventually settled for a time at the 
capital Chang-ngan (now Si-ngan-fu in Shensi), where his 
fame for learning became great. The desire which he 
entertained to visit India, in order to penetrate all the 
doctrines of the Buddhist philosophy, and to perfect the 
collections of Indian books which existed in China, grew 
irresistible, ancl in August 629 he started upon his solitary 
journey, eluding with difficulty the strict prohibition which 
was in force against crossing the frontier. 

The “ master of the law,” as his biographers call him, 
plunged alone into the terrible desert of the Gobi, then 
known as the Sha-ho or “ Sand Biver,” between ELwa-ehau 
ancl Igu (how Hanu or Ilamil). At long intervals he found 
help from the small garrisons of the towers that dotted the 
desert track. Very striking is the description, like that 
given six centuries later by Marco Polo, of the quasi-super- 
natural horrors that beset the lonely traveller in the wilder- 
ness— the visions of armies and banners; and the manner 
in which they are dissipated singularly recalls passages m 
Bunyan’s Pilgrim's Progress After great suffering Hwen 
T’sang reached Igu, the seat of a Turkish principality, and 
pursued his way along the southern foot of the T'ieti-shan, 
which he crossed by a glacier pass (vividly described) in 
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the longitude of Lake Issikul In the valley of the Talas 
uver he encounters the great khan of the Tuiks on a hunt- 
ing party, — a rencontre which it is intei estmg to compaie 
with the visit of Zemarchus to the gieat khan Dizabulus, 
sixty years before, m the same region Passing by the 
present Tashkend, and by Samarkand; then inhabited by 
fue worshippers, he leached the basm ot the Upper Oxus, 
which had recently been the seat of the powerful dominion 
of the Haiathelah, Ephthalites, or White Huns, known m 
earlier days to the Greeks as Tochan , and to Hwen T’sang 
(by the same name) as Tuholo or Tukhara His account 
of the many small states into which the Tukhara empire 
had broken up is of great interest, as many of them are 
identical m name and topography with the high valley 
states and districts on the Upper Oxus, which aie at this 
day the object of so much geographical and political 
mteiest. 

Passing by Bamian, where he speaks of the great idols 
still so famous, he crosses Hindu-Kusb, and descends the 
valley of the Cabul liver to Nagarahara, the site of which, 
still known as Nagaia, adjoining JalAlabAd, has recently 
been explored by Mr W Simpson Travelling thence to 
PesliAwai {Pm ushapui ct) } the capital of GandhAra, he made 
a digression, through the now inaccessible valley of Swat 
and the Daid states, to the Upper Indus, returning to 
Peshawar, and then mossing the Indus (Sintv) into the 
decayed kingdom of Taxzla (Ta-cha-si lo, TakshasilA), then 
subject to Kashmir In the latter valley he spent two 
whole years (631-633), studying m the convents, and 
visiting the many monuments ot his faith We cannot 
follow his further travels in detail, and can only mention 
some of the chief points m his devious route Such are 
Mathura ( Modulo ), whence he turned north to ThAnesar 
and the upper Jumna and Ganges, returning south down 
the valley of the latter to KanyAkubja or Kanauj, then one 
of the great capitals of India The pilgrim next entered 
on a circuit of the most famous sites of Buddhist and of 
ancient Indian histoiy, such as AyodhyA, Prayaga (Allah A- 
bAd), KAusAmbhl, SrAvastl, Kapilavastu the birthplace of 
SAkya, Kusinagara his death place, PAtaliputra (Patna, 
the Pahbothm of the Greeks), Gay A, RAjagriha, and 
NAlanda, the most famous and learned monastery and 
college in India, adorned by the gifts of successive kings, 
of the splendour of which he gives a vivid description, and 
of which traces have recently been recoveied. There he 
again spent nearly two years m mastering Sanskrit and the 
depths of Buddhist philosophy Again, proceeding down 
the banks of the Ganges, he diverged eastward to KAmaulpa 
(Assam), and then passed by the great poit of TAmralipti 
(Tamliik, the misplaced Tamcditis of Ptolemy), and through 
Orissa to KanchipAra (Conjeveram), about 640. Thence 
he went northward across the Carnatic and MahArAshtra to 
Baiakacheva (Bardch of our day, Barygaza of the Greeks). 
After this he visited Malwa, Kach’h, SurAshtra (peninsular 
Guzerat, Syrastrene of the Greeks), Smdh, Multdn, and 
Ghazni, whence he rejoined his former course in the basm 
of the Cabul river 

This time, however, he crosses Pamir, of which he gives a re- 
markable account, and passes by Kashgar, Khotan ( Kustana ), 
and the vicinity of Lop {Navapa) across the desert to Kwa- 
chau, whence he had made his venturous and lonely 
plunge into the waste fifteen years before. He carried with 
him great collections of books, precious images* and teliques, 
and was received (April 645) with public and imperial 
enthusiasm The emperor Tai-T’sung desired him to com- 
mit his journey to writing, and also that he should abandon 
the eremitic rule and serve the state This last he declined, 
and devoted himself to the compilation of hisnanative and 
the translation of the books he had brought with him from 
India. The former was completed 64S a.d. In 664 
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Hwen T’sang died m a convent at Chang-ngan Some things 
in the history of his last days, and m the indications ot 
beatitude recorded, strongly recall the parallel histoiy of the 
saints of the Homan calendar But on the other hand we 
find the Chinese saint, on the approach of death, causing 
one of his disciples to frame a catalogue of his good winks, 
of the books that he had translated oi caused to be tran- 
scribed, of the sacred pictures executed at his cost, of the 
alms that he had given, of the living creatures that he had 
ransomed from death ‘ 4 When Kia-shang had ended writing 
this list, the master ordered him to lead it aloud After 
hearing it the devotees clasped then hands, and showeied 
then felicitations on him.” Thus the e£ well-done, good and 
faithful,” comes from the servant himself m self-applause 

The book of the biography, by the disciples Hwae-3i and 
Yen-t’song, as rendered with judicious omissions by Stan 
Julien, is exceedingly interesting , its Chinese style receives 
high praise from the translator, who says he has often had 
to legiet his inability to reproduce its grace, elegance, and 
vivacity We cannot here give any idea of the uses which 
the accounts of Hwen T’sang have served in illustrating 
geography and history, but must lefei to the appended list of 
works 

Fo-Kouc-Ki, trad du Chmois, pai Abel-Rtanu&at, lem et com- 
plete pai Klaproth et Landie&se, Pans, 1S36; H de la Vie da 
Eiouen-Thsang, &c , trad du Ckinois pai Stanislas Julien, Pans, 
1853 Memoites sui les Conti ees Occidental es tiad du Chmois 

en Fiangais (pai le m§me), 2 vols , Pans, 1857-58, Ilemoua 
Analytique , &c, attached to tlie last woik, by L Vivien de St 
Martin, “ Attempt to identify some of the Places mentioned in the 
Itraeiary of Hiuan Thsang,” by Major AVrn Andeison, CB, in 
Jou?n As Soc Bengal, xvi pt 2, p 11S3 (the enunciation of a 
sin gulaily pel vei se theoi y ) , “ Vei location of the Itmei ai y of llv an 
Thsang,” &c , by Capt Alex Cunningham, Bengal Engine ns, 
ibid, xvn pt 1, p 476, Tictids of Fah-hittn and Bung-Tan, 
Buddhist Filgi ims, &c , hy Sam Beal, 1S69 , The Ancient Cfeogi ajphy 
of India , by Major-Gen Alex Cunningham, B E , 1871 , “ Notes 
on Hwen Tlisang’s Account of the Principalities of Tokhanstan,” 
hy Col H Yule, C B , in. Jomu Boy As, Soc , new sci , vol vi 
p 82 , “On Hiouen Thsang’ s Journey fioin Patna to Ihillabln,” 
by James Feigusson, D C*L , ibid , p 213 (H Y ) 

HYACINTH, also called Jacinth, one of the most 
popular of garden flowers, “ supieme amongst the flowers of 
spring 11 It is no newfavouiite, having been m cultivation 
piior to 1597, at which date Geiaicl lecoids the existence of 
six varieties, which are not indicated as particularly lare or 
novel Rea in 1676 mentions several single and double 
vane ties as being then m English gardens, and Justice m 
1754 describes upwards of fifty single-flowered varieties, 
and nearly one hundred double-flowered ones, as a selection 
of the best from the catalogues of two then celebrated Dutch 
growers One of the Dutch soits, called La Reme de 
Femmes, a single white, is said to have produced from 
thnty-four to thirty-eight flowers m a spike, and on its first 
appearance to have sold for 50 guilders a bulb ; while one 
called Overwmnaar or Conquer or, a double blue, sold at 
first for 100 guilders, Gloria Mundi for 500 guilders, and 
Koning Saloman for 600 guilders. Several sorts are at 
that date mentioned as blooming well m water-glasses. 
Justice relates that he himself raised several very valuable 
double flowered kinds from seeds, which many of the sorts 
he describes are noted for producing freely. 

The original of the cultivated hyacinth, Hyaemthus 
onentahs , is by comparison an insignificant plant, bearing 
on a spike only a few small narrow-lobecl washy blue 
flowers So great has been the improvement effected by 
the florists, and chiefly by the Dutch, that the modem 
hyacinth would scarcely be recognized as the descendant of 
the type above refeired to, the spikes being long and dense, 
composed of a large number of flowers ; the spikes produced 
by strong bulbs not unfrequently measure 6 or 7 inches 
m length and from 7 to 9 inches m circumference, with 
the flowers closely set on from bottom to top. Of late 
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yeais muck improvement has been effected m tlie sue of 
the individual flowers and the breadth of theLr recurving 
lobes, as well as m securing increased brilliancy and depth 
of colour 

The peculiarities of the soil and climate of Holland are 
so very favourable to their production that Dutch florists 
have made a specialty of the growth of those and other 
bulbous-rooted flowers. An area of 125 acres is devoted 
to the growth of hyacinths m the vicinity of Haarlem, 
and is estimated to bring m a revenue of nearly £30,000. 
Some notion of the vast number imported into England 
annually may be foimed Lodi the fact that, for the supply 
of flowering plants to Go vent Garden, one market grower 
alone produces from 60,000 to 70,000 m pots under glass, 
their blooming period being accelerated by artificial heat, 
and extending from Christmas onwards until they bloom 
naturally in the open ground 

In the spring flower garden few plants make a more 
effective display than the hyacinth. Dotted in clumps m 
the flower borders, and arranged in masses of well-contrasted 
colours in beds in the flower garden, there are no flowers 
which impart during their season — March and April — a 
gayer tone to the parterre. The bulbs are rarely grown a 
second time, either foi indoor or outdoor culture, though 
with care they might be utilized for the latter purpose , ancl 
hence the enormous numbers which are procured each re- 
curring year from Holland 

The first hyacinths were single-flowered, but towards the 
close of the 17th century double-flowered ones began to 
appear, and till a recent period these bulbs were the most 
esteemed. At the present time, however, the single* 
flowered sorts are in the ascendant, as they produce more 
regular and symmetrical spikes of blossom, the flowers 
being closely set and more or less horizontal m direction, 
while most of the double sorts have the bells distant and 
dependent, so that the spike is loose and by comparison 
ineffective. For pot culture, and for growth in water-glass es 
especially, the single-flowered sorts are greatly to be pre- 
ferred. Few if any of the original kinds are now in cultiva- 
tion, a succession of new and improved varieties having 
been raised, the demand for which is regulated m some 
respects by fashion. At the present day our nurserymen 
offer in their annual catalogues of select sorts between two 
and three hundred distinct varieties. 

The earliest of all the hyacinths, and one which is very 
valuable for forcing into flower in winter, is called the 
white Roman hyacinth. It is small-flowered, but very 
sweet, and, if potted in September or October, as soon as 
the bulbs can be piocured after importation, may easily 
be had in blossom by Christmas, when white flowers are 
so much sought after. Of course this is done with the aid 
of a forcing-house, but a very high temperature is not 
required The best soil for pot hyacinths is made up of 
two parts turfy loam, one part decayed leaf-mould, and 
one part well-decomposed cow dung, with sand enough to 
make it porous, and with sufficient drainage. 

The name of hyacinth is applied to several other plants 
having bulbous roots The Cape hyacinth is SciUa corym- 
bosa , the grape hyacinth, Muscan hotryoides ; the tassel 
hyacinth, Muscan comomm, and the feathered hyacinth, 
Muscan comosum montirosum, the starch hyacinth, Muscan 
racemosmn; the star hyacinth, SciUa amcena; the lily 
hyacinth, SciUa Liliohyacinihm ; the hyacinth of Peru, 
SciUa peruviana , the wild hyacinth or blue-bell, Hyacm - 
thus non sc? iptus , the wild hyacinth of America, Gamassia 
esculenta ; the Missouri hyacinth, Eesperoscordum lacteum , 
arid the native hyacinth of Tasmania, Thelymitra media . 

HYACINTH ITS, a mythological figure connected with 
the Hyacmthia, a festival celebrated by the Spartans m 
Ippour of Apollo of Amyclse, whose primitive image, stand- 
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mg on a throne, is described by Pausanias (iff 19, 4) The 
legend attached to the festival is to the effect that Hyacm- 
thus, a beautiful youth beloved by the god, was accidentally 
killed by him with a discus From his blood spiang a dark- 
coloured flowei called after him hyacinth, on whose petals 
is the word aiai, alas The myth, like that of Linus (v 
Brugsck, Die Adonis-Klage mid das Zmos-Lied ), is one of 
the many popular representations of the beautiful spring 
vegetation slam by the hot sun of summer (which is here 
and m many other legends denoted by the symbol of a 
discus) The sister of Hyacinthus is Polybcea, the much 
nounshmg fertility of the rich Amyclssan valley, while 
his bi other is Cynortas, the rising of the dog (the hot) star 
But with the death of the spring is united the idea of its 
certain resuscitation m a new year , like Dionysus, the hero 
is not merely dead but elevated to heaven. The festival 
took place on the three hottest days of summer, 7th to 10th 
of the month Hecatombeus (which was called m Sicily 
Hyacmtlnus), and its rites weie a mixture of mourning 
and rejoicing (Athen,, iv 17). 

HYADES, five stars foirmng the head of the larger con- 
stellation, the Bull Their nsmg along with the sun marks 
the opening of the rainy season, hence their name Hyades 
— the Rainy. As mythological figures they were said to 
be daughters of Atlas, who as a reward for some pious act 
were translated to heaven The natuie of the deed is 
variously stated sometimes it is their long-contmued 
grief for their brother Hyas, who was slam by a snake 
(or boar or lion) , at other times it is their having acted 
as nurses of Dionysus Hyes In the latter case they aie 
counted as nymphs of Nysa "When their charge was 
threatened by Lycuigus they fled with him to Thetis or 
to Ino m Thebes. They are also described as nymphs of 
Dodona, who acted as nuises of the infant Zeus. In any 
case their character as clouds and ram-givcrs is obvious 
Their number is sometimes given as two, also as three, 
especially m Attica, wffiich leads Brunn to see them m the 
pediment of the Paitbenon m the figuies usually spoken of 
as “ The Fates ” 

HYiENA (Eycemdce), a family of digitigrade carni- 
vorous mammals, approaching the Fehdce or cats in the 
character of the dentition, while resembling the Vivei ndce 
or civets in the possession of a glandular pouch beneath 
the anus, and therefore usually classed as a transition group 
between these two families. It comprises a single genus 
(Hycena), and three species, which resemble each other and 
differ from all other carnivores m having both pairs of feet 
with four toes each. They are further ekaiactemed by 
the greater length of their fore legs as compaied with those 
behind, by their well-developed although noil-retractile 
claws, by their prickly cat-like tongue, and by the 
enormous strength of their jaws and teeth, which enables 
them to break open the hardest bones, and to retain what 
they have seized with the most unrelaxing grip 

The Stiiped Hyaena (tlyosna stidata) is the most widely 
distributed and best known form, being found throughout 
India, Persia, Asia Minor, and the northern half of Africa, 
while, if the strand wolf {Hymia mllosa) of the Cape colonists 
is only a variety of this species, as many naturalists suppose, 
its range will be thereby extended to the southern extremity 
of the African continent. It resembles a wolf m size, and 
is of a greyish-brown colour, marked with indistinct longi- 
tudinal stripes of a darker hue, while the legs are trans- 
versely striped as in the zebra. The hairs on its body are 
long, especially on the ridge of the neck and back, where 
they form a distinct mane, which is continued along the 
tail. The kyama is nocturnal m its habits, preferring by 
day the gloom of caves and rums, or of the burrows which 
it occasionally forms, but coming forth at sunset to make 
night hideous with its unearthly howling, which, when the 
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animal is excited, changes into what has been compared 
to demoniac laughter, and hence the name of “ laughing 
hyaena/' by which it is also known. The food of those 
creatures consists chiefly of carrion, and they thus perform 
a highly useful service in hot countries by devouring the 
remains of dead animals which might otherwise pollute the 
air. So ravenous, however, are they that even the bodies of 
the buried dead are not safe from their attacks, their power- 
ful claws enabling them to gain access to the newly interred 
bodies in the Eastern cemeteries, which they are said habit- 
ually to frequent. They also feed on the flesh of animals, 
which they hunt in packs. When driven by hunger they 
have thus been frequently known to enter villages by night 
and to carry off such domestic animals as they might chance 
to find. Bruce, the African traveller, states that everywhere 
in Abyssinia they were a plague. u Gondar,” he says, a was 
full of them from the time it turned dark till the dawn. 
In short, the hyaena was the plague of our lives, the terror ; 
of our night walks, the destruction of our mules and asses, j 
which above all others are his favourite food.” Although, j 
in proportion to its size, possessing probably the most 
powerful teeth and jaws in the whole mammalian series, 
the pusillanimity of the hyaena is such as to prevent its 
attacking animals greatly inferior to itself in strength. The 
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Arab, for this reason, holds it in contempt ; and, when he 
condescends to hunt the hysena, he does not waste his 
ammunition upon it, but runs it down with dogs. It has 
usually been regarded as untameable ; this, however, is not 
the case, for when properly treated in captivity, it has been 
known to exhibit the greatest docility and attachment to 
its keepers ; and Colonel Sykes states that in certain dis- 
tricts of Central India where those creatures abound they 
are as susceptible of domestication as ordinary dogs. 

The Spotted Hyaena {Hyaena crocuta) takes the place of 
the striped species in the southern half of the African con- 
tinent, to which it is confined. It resembles the other in 
size, but differs from it considerably in appearance, the 
stripes of the one being replaced by dark brown spots on a 
yellowish ground in the other, while in the “ tiger-wolf,” 
as this species is called at the Cape, the mane is much less 
distinct, According to Schweinfurth, who met with it in 
the heart of Africa, it is a much more powerful aud savage 
animal than the northern form. Although averse to hunt- 
ing living prey, it takes to the chase when carrion is not to 
be had, and the same traveller was on one occasion startled 
by a spotted hyaena which darted past him, like lightning, 
in pursuit of an antelope. At the Cape it was formerly 
very common, and occasionally committed great havoc 
among the cattle, while it did not hesitate to enter the 
Xaffre dwellings at night and carry off the child sleeping by 


its mother’s side. By persistent trapping and shooting, its 
number's have now been considerably reduced, with the 
result, however, of making it, like the hippopotamus of the 
same regions, exceedingly wary, so that it is not readily 
caught in any trap with which it has had an opportunity 
of becoming acquainted. Like the northern species, the 
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spotted hyaena lias been tamed, and has occasionally 
been trained to take the place of the dog. Its skin ex- 
hibits a considerable variety of colour and marking, and 
Schweinfurth found many skins in use among the Niam- 
niams of Central Africa, in the form of aprons. The brown 
hyaena {Hyaena rufci) is also a native of South Africa. 

Although hyaenas are now confined to the warmer regions 
of the Old World, their fossil remains show that they had a 
much more northerly range during Tertiary times. Abund- 
ant remains of a larger species than any now living have 
been found in the caves of England, France, and Germany. 
This species, known as the cave hyaena {Hyaena spelcm ); is 
supposed to have been most nearly allied to the spotted 
hyaena of South Africa, but does not appear to have 
extended farther south than the middle of Europe. 
Remains which have been doubtfully identified as belonging 
to the striped species have also been found in the south 
of France, and others in Sicily and Algeria, undoubtedly 
belonging to the spotted form of South Africa, which must 
thus have had a much more northerly extension in Tertiary 
times. Ho remains of the hyaena are known to occur in 
the New World. 

HYBLA is the name of several cities in Sicily. A 
Sicilian goddess was named Hyblaea (Paus. v. 23. 6) ; hence 
doubtless the name was so common. The Hybla of which 
we hear most was founded by the Megarians, about the 
year 726 b.cj., and is probably the same as Megara Hyblaea. 
For some time it was a flourishing city ; a century after its 
foundation it founded in its turn the colony of Selinus. 
But about the year 481 B.a it was completely destroyed by 
Gelon, tyrant of Syracuse. The mass of the inhabitants 
were sold as slaves ; the richer were transported to Syra- 
cuse and there admitted as citizens. Among these was 
Epicharmus of Cos, who had been brought up in Megara. 
During the Athenian expedition to Sicily, Lamachus urged 
that they should occupy the deserted site. It must there- 
fore have had a fine harbour, whence we may consider that 
it probably lay beside the modern city of Agoata. A small 
settlement seems afterwards to have grown up on the site. 
An older city called Hybla, belonging to the native Siculi, 
lay not far off on the southern slope of Mount Etna, near 
the river Symaethus. It is mentioned in the history of the 
Second Punic War ; and in the time of Cicero ( Verr., ill 43) 
it was a flourishing place. It is exceedingly difficult to 
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separate the history of these two cities; and no doubt the 
ancient writers themselves often do not clearly distinguish 
between them, The Hyblsean honey, which was produced 
on the hills beside them, is often celebrated by the Latin 
poets. There was a third city of the same name on the 
load from Syracuse to Agngentum. 

HYBRIDISM The Latin woid hyhnda, , or hibridct , 
a hybiid or mongrel, is commonly derived from the 
Greek ujfyts, an insult or outrage, with special reference 
to lust , hence an outrage on nature, a mongrel 

As a general rule animals or plants belonging to distinct 
species are not able, when crossed with each other, to pro- 
duce offs pi mg There are, however, innumerable excep- 
tions to this rule ; and hybridism is the word employed 
to denote these exceptions. It is an abstract term which 
signifies the more or less fertile crossing of distinct species. 
In scientific usage, the term “ hybiid ” is exclusively 
reserved to denote the result of a fertile cross between 
two distinct species, while the term " mongrel ” is the one 
which is as exclusively reserved to denote the result of a 
fertile cross between two varieties of the same species. 

Until recently the interest attaching to hybridism was 
almost entirely of a practical nature, and arose from the 
fact, which is of considerable importance m horticulture, 
that hybrids are often found to piesent chaiacters somewhat 
diffeient from those of either parent species But of late 
years the subject has acquired a high degree of scientific 
interest m relation to the theory of descent On this 
account it has been so carefully and thoroughly tieated by 
Mr Darwin that a brief exposition of its main facts and 
principles must necessarily be little more than a condensation 
of his already closely packed material. 

Looking first to the general facts and principles of 
hybridism, apart from their bearing upon tbe theory of 
descent, the following may be regarded as the most im- 
portant — 

1, The laws governing the production of hybrids are 
identical, or nearly identical, m the animal and vegetable 
kingdoms, 

2 The sterility which so generally attends the crossing 
of two specific forms is to be distinguished as of two kinds, 
which, although often confounded by naturalists, are m 
reality quite distinct For the sterility may obtain between 
the two parent species when first crossed, or it may first 
assert itself m their hybrid progeny. In the latter case 
the hybrids, although possibly produced without any 
appearance of infertility on the part of their parent species, 
nevertheless prove more or less infertile among themselves, 
and also with members of either paient species, 

3. The degree of both kinds of infertility vanes m the 
case of different species, and in that of their hybrid 
progeny, from absolute sterility up to complete fertility. 
Thus, to take the case of plants, a when pollen from a 
plant of one family is placed on the stigma of a plant of a 
distinct family, it exerts no more influence than so much 
inorganic dust From this absolute zero of fertility, the 
pollen of different species, applied to the stigma of some 
one species of the same genus, yields a perfect gradation 
in the number of seeds produced, up to nearly complete, 
or even quite complete, fertility, so, in hybrids themselves, 
there are some which never have produced, and probably 
never would produce, even with the pollen of the pure 
parents, a single fertile seed ; but m some of these cases a 
first trace of fertility may be detected, by the pollen of 
one of the pure parent species causing the flower of the 
hybrid to wither earlier than it otherwise would have 
donp; and the early withering of the flower is well known 
to be a sign of incipient fertilization. From this extreme 
degree of sterility we have self- fertilized hybrids producing a 
greater and greater number of seeds up to perfect fertility,** 
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I Although there is, as a rule, a certain parallelism, 
there is no fixed relation between the degree of sterility 
manifested by the parent species when crossed and that 
which is manifested by then hybrid progeny. Theie aie 
many cases m which two pure species can bo crossed with 
unusual facility, while fcho resulting hybnds are remark- 
ably sterile, and, contrariwise, there aie species winch 
can only be crossed with extreme difficulty, though the 
hybrids, when produced, are very fertile Even within 
the limits of the same genus, these two opposite cases may 
occur. 

5, When two species are reciprocally crossed, i e,, male 
A with female B, and male B with female A, the degree 
of sterility often differs greatly m the two cases. The 
sterility ol the resulting hybrids may differ likewise 

6 The degree of sterility of first crosses and of hybnds 
runs, to a certain extent, parallel with the systematic 
affinity of the forms which are united. “ For species 
belonging to distinct genera can rarely, and those belong- 
ing to distinct families can never, be crossed. The 
parallelism, however, is far fiom complete , for a multitude 
of closely allied species will not unite, or unite with 
extreme difficulty, whilst other species, widely different 
from each other, can be crossed with perfect facility Hor 
does the difficulty depend on ordinary constitutional differ- 
ences, for annual and perennial plants, deciduous and 
evergreen trees, plants flowering at different seasons, in- 
habiting different stations, and naturally living under the 
most opposite climates, can often be crossed with ease. 
The difficulty or facility appaiently depends exclusively on 
the sexual constitution of the species which ape crossed, 
or on their sexual elective affinity ” 

Such being the principal facts of hybridism, we may 
next consider the relation which they bear to the theory of 
descent. It is obvious that the most important point of 
contact between the former and the latter consists m this 
— that, although hybridism is occasionally possible as an 
exception to the geneial infertility of species inter se, it is 
only, as it were, a partial exception, for, even when pro- 
duced, the hybnd progeny almost invariably manifest some 
greater or less degree of sterility, and this not only when 
crossed among themselves, but even when crossed with 
either of their parent species. The mam facts of hybridism 
thus at first sight seem to support the time-honoured 
doctrine that there are placed between all species the burners 
of mutual sterility, for the purpose of preventing any 
admixture of specific qualities by heredity, and so for the 
purpose of maintaining the immutability of specific types 
And the apparent support which this doctrine thus receives 
from the mam facts of hybridism is still further strengthened 
when these facts are contrasted with those which are supplied 
by the breeding of our domestic “varieties.” For, in the 
latter case, and as an almost invariable rule, neither the 
organisms when crossed nor their resulting progeny show 
any indications of sterility, although the two parent 
varieties may differ from one another even more widely 
than do many natural species which are wholly infertile 
when crossed. This very general distinction between 
natural species and domestic varieties has appeared to many 
competent persons in the present generation so profound 
and significant that they deem it to be in itself sufficient 
to discredit, if not to negative, the whole theory of the 
transmutation of species. 

How, when this distinction is thus posited as an objection 
to the theory of descent, we must first of all remember that 
this theory does not require the possibility of the com- 
mingling of specific types , it requires, indeed, that specific 
types should not be immutably fixed, but it does not require 
that the causes ofjheir mutation should depend upon their 
niutual crossing/ The whole difficulty, therefore, which 
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the theory of descent has here to meet is to explain why 
it is that natural species aie fenced about, as it were, with 
the mysteuous baraeis of sterility, while no such seeming 
care appears to have been taken m the case of our domestic 
breeds — even though m the latter case artificial selection 
by the breeders may have produced more visible difference 
between the two parent races than that which natural 
selection is supposed to have produced between two natural 
species. 

In answer to this difficulty, the most important con- 
sideration to begin with is one that is very geneially lost 
sight of The consideration is that mutual sterility between 
organic forms has been constituted by naturalists the chief 
criterion of specific distinction, and therefore it is merely to 
argue m a circle to maintain that specific distinction is 
of some tianscendenfcal nature because it is so invariably 
associated with this mutual sterility. If it weie not for 
the fact of then mutual sterility, this and that speeies would 
probably not have beeu classified as such, and therefoie 
it is now scarcely to be considered a matter of any great 
significance that all species present more or less of the 
peculiarity m virtue of which they are recognized as species 
Or, otherwise stated, on the supposition that species have 
had a derivative origin, whenever the modification of a 
specific type has proceeded sufficiently far to induce sterility 
with allied types, the modified type is, for this reason , 
classified as a distinct species ; otherwise, upon the sup- 
position, the species could scarcely have become separated 
out as a distinct type. The argument which points to such 
sterility as evidence against this supposition is, therefore, 
so far inconclusive 

The case, however, ought not in fairness to be stated 
quite so strongly as this, for mutual sterility, although 
the chief, is not the only criterion of specific distinction 
In forming their classifications, naturalists endeavour as 
much as possible to have regard to organisms m the totality 
of their structures and functions. It may therefoie still he 
maintained that, although the above consideration as to 
mutual sterility being selected as the chief criterion of 
specific distinction greatly mitigates the force of the argument 
that natural species differ from artificial breeds in being 
more or less sterile with one another, still this consideration 
does not altogether destroy that argument Tor, on the one 
hand, it is not mutual sterility alone which is taken as a 
test of specific distinction ; and, on the other hand, it 
generally so happens that the other qualities distinctive of 
any given species do not differ more widely from those 
which are distinctive of allied species than is the case with 
many of our domestic breeds. It therefore still remains a 
significant circumstance that, along with the drffeiences 
distinctive of natural species, there almost invariably goes 
the protective attubute of mutual sterility; while the 
possibly greater differences distinctive of our domestic 
breeds aie unaccompanied by any such protective attribute 
But, again, this more refined objection can be met and 
satisfactorily excluded by the geneial consideration that u as 
species rarely or never become modified in one character, 
without being at the same time modified in many, and as 
systematic affinity includes all visible resemblances and 
dissimilarities, any difference m sexual constitution between 
two species would naturally stand in more or less close 
relation with their systematic position 

But we are not confined to this general consideration 
alone. There are several other general considerations 
which tend still further to mitigate the difficulty, and there 
are several particular facts which together prove that the 
alleged distinction between natural species and domestic 
varieties is one, not of kind, but of degiee We shall, 
therefore, next proceed fo state these geneial considerations 
and particular facts. 
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Upon the theory of descent, mutual sterility between 
specific types is nothing more than the expression of some 
certain amount of modification having taken place in the 
reproductive system of a changing foim, which up to that 
time, and but for the fact of this modification, would have 
been classified by naturalists as a mere variety ]Sf ow the 
causes which act upon the reproductive system, both of 
animals and plants, and whether in the direction of sterility 
or prolificness, aie at present hopelessly obscure We 
cannot, therefore, expect to distinguish the causes which in 
the case of any given species have determined sterility. 
Noi is it necessary, for the meeting of the present difficulty, 
that this should be done, it is enough for tbis purpose to 
show that the causes which thus act upon the reproductive 
system aie much too indistinct to admit of any aigument 
being raised upon them. And this it is most easy to show; 
for it is not too much to say that the reproductive system 
is, generally speaking, of all parts of an organism the most, 
delicately susceptible to slight changes m the conditions 
of life. Mr Darwm has adduced a vast an ay of facts on 
this head in his Variation of Animals and Plants under 
Domestication As a result of this delicacy, theie arises an 
apparent caprieiousness m the ways and degrees m which the 
reproductive system is affected by slight changes in the con- 
ditions of life, by too close interbreeding, by grafting, and 
by many other causes Thus, for example, the influences of 
domestication produce more or less sterility in numberless 
species of wild animals and plants, while m other species — 
and this, as we shall presently see, is a matter of great im- 
portance in the present connexion — such influences are 
favourable to fertility N ow if we suppose, as in consistency 
we must suppose, that thioiighout the course of evolution 
the reproductive system has always been chaiaetenzed by 
a sensitiveness to slight changes similar to that which we 
now observe, and if we remember that, m any case where 
these slight changes were sufficient to cause mutual sterility 
between the modified descendants of a common progenitoi, 
a distinction of species must necessarily have arisen, — we 
shall cease to regard the present sterility of species inter se 
as anything moie than what might be expected a prio?*, 
supposing the theory of descent with gradual modification 
to be true. 

As evidence of the apparent caprieiousness with which 
sterility may be manifested, owing to the slight and 
imperceptible causes on which it depends, special allusion 
must Iieie be made to a highly remarkable and significant 
fact that has been brought to light by the direct expenments 
of Mr Darwin. The following is his account of these 
expenments :■ — 

e< Several plants belonging to distinct orders present two foims, 
which exist m about equal numbers, and which differ m no respect 
except m their reproductive oigans, — one foim having a long pistil 
with short stamens, the othei a shoit pistil with long stamens, 
both with differently-sized pollen giams 'With tiimorphie plants 
j theie aie three forms likewise diffenng in the length of their pistils 
; and stamens, m the size and colom of the pollen giams, and m some 
other respects, and, as m each of the three forms there are two sets 
of stamens, there aie altogether six sets of stamens and three kinds 
of pistils These organs aie so proportioned m length to each other 
that, in any two of the foims, half the stamens m each stand on a 
level with the stigma of the thud foim blow I have shown, and 
the result has been confirmed by other obseiveis, that m older to 
obtain full fertility with other plants, it is necessary that the 
stigma of the one form should be fertilized by pollen taken from the 
stamens of eoxiespondmg height m the other form So that with 
dimorphic species two unions, which may be called legitimate, axe 
fully fertile, and two which may be called illegitimate are more or 
less infertile With trnnorphxc species six unions are legitimate or 
fnlly fertile, and twelve are illegitimate or more or less infertile 
The infertility which may be obseived m various dimorphic and 
tnmoiphic plants when they are illegitimately fertilized, that is, 
by pollen taken from stamens not corresponding m height with the 
pistil, diffeis much ui degiee up to absolute and utter sterility, — 
just m the same manner as occurs m crossing distinct species.” 
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In this case we appear to have actual evidence of 
different stages of increasing steiiliby m transitu, and tins 
even within the limits of the same natural species. And 
if even such evidence as this can be resisted, there still 
remains one very important fact, which directly affects the 
whole alleged distinction between the sterility of natural 
species and the fertility of domestic breeds Tins fact is 
that plants belonging to several species of the genus Passi- 
jtora have been amply proved, not only to be completely 
feitile with plants belonging to other species, but even to 
be as completely infertile with plants belonging to then own. 
Thus fruit could not be obtained from P alata and P . 
racemosa except by reciprocally feitilizmg them with each 
other’s pollen; and similar facts have been observed by 
several experimentalists with regard to four or five other 
species of this genus. The fullest details on the subject 
are those given by Mr Scott m the Journal of the Lvmean 
Society, vol. via p. 168 Plants belonging to three species 
of the genus, viz , P racemosa, ccerulea , and alata , flowered 
for many years in Edinburgh, but, though repeatedly 
fertilized by Mr Scott and others with then own pollen, 
never produced seed But when mutually crossed m 
various ways they all produced seed. After quoting this 
case Mr Darwin adds — 

u Eetmmnsc to P alata , I have received ( 1866 ) some interesting 
details fiom Mr Eobinson Munro Three plants, including one m 
England, have alieady been mentioned which weie mveteiately 
self-steule, and Mr Munro informs me of seveial others which, after 
repeated trials duung many yeaTs, have been found m the same 
piedieament At some other places, howevei, this species fruits 
readily when feitihzed with its own pollen At Tay mouth Castle 
there us a plant which was formeily grafted by Mr Donaldson on a 
distinct species, name unknown, and ever since the operation it has 
produced fruit m abundance by its own pollen, so that this small 
and unnatural change in the state of this plant has restored its self- 
fertility, Some of the seedlings fiom the Taymouth Castle plant 
were found to be not only sterile with their own pollen, but with 
each other’s pollen and with the pollen of distinct species Pollen 
iroin the Taymouth plant failed to fertilize certain plants of the 
same species, hut was successful on one plant m the Edinburgh 
Botanic Gardens Seedlings were laised from this latter union, 
and some of their floweis were fertilized by Mr Munro with their 
own pollen , but they weie found to he as self-impotent as the 
mother plant liad always proved, except when fertilized by the 
grafted Taymouth plant, and except, as we shall see, when ferti- 
lized by her own seedlings Yeb Mr Munro fertilized eighteen 
bowers on the self-impotent mother plant with pollen hom these 
her own sell-impotent seedlings, and obtained, reraaikable as the 
fact is, eighteen fine capsules lull of excellent seed I have met 
with no ease in regal d to plants which shows so well as this of P 
alata on what small and mysterious causes complete feitility oi 
complete sterility depends ” 

These cases in the genus Passtflora , although so highly 
remarkable, are not wholly unique. There is not, indeed, 
any other case of a natural species, the members of which 
are only fertile with members of another species; but 
there are several cases of natural species, the members of 
which are self-impotent, though freely fertile either with 
other plants of the same species, or with plants of different 
though allied species. This may perhaps be regarded as a 
transitional stage between the ordinary condition of plants 
and the extraordinary condition that obtains among species 
of the genus Passtflora It occurs m individual plants of 
certain species of Lobelia and Verbascum, and among several 
genera of orchids. The cases of the latter are particularly 
remarkable, inasmuch as Fritz Muller found from numerous 
experiments, not only that individual plants belonging to 
the several species were not fertilized by their own pollen, 
while freely so by pollen taken from distinct species, and 
even from distinct genera, but that the plant’s own pollen 
was positively deleterious to its stigma, and acted as a 
poison to the destruction of the flower. 

So much, then, for the facts which go to prove on what 
slight constitutional differences sterility may depend, and 
fclm consequent probability there is that it should generally 
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be found to accompany a change of organization which is 
sufficiently great to be regarded by naturalists as a specific 
distinction. But the pleading must not end here For 
there still remains to be adduced the fact, already mentioned 
as one of the geneial facts of hybridism, that “ the degree 
of both kinds of fertility varies m the case of different 
species, and m that of their hybrid progeny, from absolute 
sterility up to complete feitility,” As a matter of fact, the 
distinction between natural species and domestic varieties, 
upon which the whole discussion has hitheito pioceeded, is 
in itself untenable, the infertility of natural species when 
crossed, although without question the general rule, is 
nevertheless not the invariable rule. We need not point to 
the highly anomalous case of Passtflora recently mentioned 
in another connexion, and probably to be explained as 
the result of cultivation , for we appear to have sufficient 
evidence without it. It is true that a great deal of negative 
evidence has been published upon this point by vety 
competent expeumentalists , but it seems impossible to 
lesist the positive evidence of the Hon and Bev W. 
Herbert, whose distinguished success m hybridizing Mr 
Darwin attributes to “great horticultural skill, and to his 
having hot-houses at his command.” Of his many results, 
which from being of a positive kind can scaicely be 
suspected of inaccuracy, it will be enough to quote the 
following: — “ Every ovule in a pod of Gmium capense 
fertilized by 0 . i evolutum produced a plant, which I never 
saw to occur m a case of its natural fecundation ” Thus, 
as Mr Darwin in alluding to this case remarks, “ we have 
perfect, or even more than commonly perfect, fertility m a 
first cross between two distinct species ” 

So far, then, as one side of the question before us is 
concerned, or that relating to the mutual mfeitility of 
natural species, enough has been said to show that it 
presents no real difficulty to the theory of descent Indeed, 
in view of all that has now been said, the difficulty, as Mr 
Darwin has observed, is not so much to account for the 
sterility of natural species, as it is to account for the con- 
tinued, or even increased, fertility of our domestic vaueties. 
Turning, therefore, to this other side of the question, we 
have to remember that the very same sensitiveness of the 
repioductive system, which in some cases leads to infertility 
under a change in the conditions of life, m othei cases leads 
to increased feitility under an apparently similar change 
m the conditions of life Thus it is that domestication 
pioduces such apparently capricious results with regard to 
fertility — inducing all degrees of infertility m some v lid 
species, while not at all impairing, or even increasing, 
fertility in others. Consequently, when the question is as 
to why our domestic varieties do not become steiile inter se 
when so many natural species have become so, the answer 
is that the mere fact of their domestication proves that 
their wild or parent stocks must have been some of those 
species whose reproductive systems were not highly sensitive 
to changes m their condition of life, and therefore species 
which “might be expected to piodnce vaneties little liable 
to have their reproductive systems injuriously affected by 
the act of crossing with other varieties which had originated 
m a like manner ” Thus, on the inherently necessary view 
that our domestic varieties have all proceeded from species 
which were not easily affected m the direction of sterility, 
we are not surprised that under variation their reproductive 
systems should continue to manifest a high degree ol 
tolerance. To this must be added that domestication, if it 
does not produce sterility, seems well calculated to increase 
fertility For if the causes inducing sterility (whatever 
they may be) are absent, ample and regular nutrition, 
combined with innumerable lesser benefits attending 
domestication, may well be supposed to favour fertility 
And, as a matter of fact, according to Pallas, there is a 
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great deal of evidence fco indicate that prolonged domesti- 
cation has a tendency to eliminate sterility , so that wild 
species which when first domesticated intei cioss with 
difficulty, become in time able to intercross with facility 
Such, foi instance, appears to have been the case with the 
dog , for on the one hand all the domestic vatiefcies of this 
animal are now freely fertile among themselves, and, on 
the other hand, there is independent evidence that these 
vaueties have sprung from more than one natural species 
Again, mention must not be omitted of the important fact 
that, although m the case of none of our varieties of 
domesticated animals is theie any evidence of mutual 
sterility, yet among our varieties of domesticated plants a 
few cases have been observed of complete mutual steiility, 
which is m every way analogous to that which occuis 
between natural species. Thus, Gartner observed this to 
be the case with certain varieties of maize and Vei'bascmn , 
Kolieuter with one hind of tobacco, and other experiment- 
alists with sundry varieties of gourd and melon. And here, 
let it be observed, we have the exact counterpart that 
evolutionists would desire to the experiments of Herbert 
above mentioned , for while he was able to break down 
the general distinction between natural species and domestic 
varieties on the side of proving perfect fertility between 
certain natural species, these experimentalists have broken 
down the distinction on the side of proving perfect steiility 
between certain of our domestic vaueties. Therefore, we 
may conclude that this side of the question, or that as to 
the fertility of our domestic varieties, presents as harmless 
an aspect towards the theory of descent as we have already 
seen to be presented by the other side of the question, or 
that as to the sterility of natural species. 

Finally, there aie two complementaiy considerations to 
be adduced, which may now be stated together One is 
that the general principles of hybridism, as briefly stated at 
the beginning of this article, aie really far from indicative 
of having been instituted with any design of simply prevent- 
ing species from intei crossing. For, upon the view that 
they were so instituted, scarcely any one of them admits of 
a lational explanation Thus, upon this view, no reason 
can be assigned why the degree of steiility should be so 
extremely variable m different species, when it must be 
supposed equally important that all species should be kept 
distinct, nor can it be said why the degree of sterility 
should vary even among individuals of the same species 
Neither can it be said why some species should cross with 
facility, and yet produce sterile hybrids, while other species 
cross with difficulty, and yet produce fertile hybrids Why 
should species living in countries remote from one another, 
and therefore not able in a state of nature to come together, 
nevertheless prove as sterile inter se as species inhabiting 
the same country ^ Why, again, should there often be so 
great a difference m the result of a reciprocal cross between 
two species'? Or why, indeed, should the production of 
hybrids have been permitted at ah'? As Mr Darwin ob- 
seives, “to grant to species the special power of producing 
hybrids, and then to stop their further propagation by 
different degrees of sterility, not strictly related to the 
facility of the first union between their parents, seems a 
strange arrangement ” 

The other and complementary consideration which has 
to be mentioned is that, on the counter supposition of all 
these general principles of hybridism being ££ simply inci- 
dental,” or dependent on unknown differences in the repro- 
ductive systems of species, — on this supposition we meet 
with sundry differences between wild species and domestic 
varieties which are fully analogous to their difference of 
fertility, and which yet cannot reasonably be supposed to 
serve any transcendental purpose. Thus, again to quote 
Mr Darwin : — 


“Some allied species of tiecs cannot be grafted on each othei — 
all varieties can be so giafted Some allied animals aie affected m 
a veiy different mannei by the same poison, but with vaueties no 
such ease until recently was known, but now it has been piovecl 
that immunity fiom ceitam poisons stands m some cases m collec- 
tion with the colour of the hair The period of gestation gen ei ally 
ditfeis much with distmct species, but with vaueties until lately no 
suih diffeience had been obseived The time lequned foi the ger- 
mination of seeds differs m an analogous mannei, and I am not 
aw aie that any diffeience m this respect lias as jet been detected 
with vaueties Heie v e have ’V anous physiological dilieiences, and 
no doubt others could be added, between one species and an othei of 
the same genus, which do not occur, 01 occur with extreme lanty, 
m the case of vaueties, and these diffeiences aie appaientlj T wholly 
or m chief pait incidental on other constitutional diffei ences, just 
in the same manner as the steiility of ciossed species is incidental 
on differences confined to the sexual system Why, then, should 
these lattei diffeiences, howevei serviceable they may mdnectly he 
in keeping the inhabitants of the same count ly distinct, he thought 
of such paramount impoitance m comparison with othei incidental 
and functional differences ? No sufficient ansv er to this question 
can be gi\ en ” 

Upon tlie whole, tkeiefore, it maybe concluded that the 
difficulty which the facts of hybridism seem at first sight 
to raise against the theory of descent may be explained 
in harmony with the mam requirements of that theory 

Animal Hybrids — A few words may here be added 
with special reference to animal hybnds As a geneial 
statement it may he said that hybnds, not only between 
specific but generic forms, aie more easily produced m the 
case of animals than m that of plants The hybnds, how- 
ever, when produced are, as a geneial rule, more stenle 
Indeed, it is doubtful whether there is any single instance 
of a perfectly fertile hybnd having emanated from a cross 
between two animal species Mr Darwin, however, says — 
££ I have reason to believe that the hybrids from Geivuhis 
vaginalis and jReevesn , and from Phasiamis colchcus with 
P.toiquatus , are perfectly fertile” Also M Qnatrefages 
states that the hybrid progeny of two moths ( Bombyx 
cynthia and B cwnndia) showed themselves to be fertile 
inter se for eight generations. The hare and rabbit aie 
said occasionally to bleed together, and their offspring to 
be highly fertile when crossed with eithei paient species. 
Lastly, Mr Darwin observes — 

11 The hybnds from the common and Chinese geese (A cyrjnoides ), 
species which aie so diffei ent that they have sometimes been ranked 
m distinct geneia, have often bied m this country with either pine 
parent, and m seveial instances intei se This was effected by Mi 
Eyton, w T ho raised two hybnds fiom the same parents, hut fiom differ- 
ent hatches , and from these two buds lie raised no less than eight 
hybnds (giandcluldien of the pure geese) fiom one nest In India, 
howevei, these cross-bred geese must be fai moie feitile , foi I am 
assured by two eminently capable judges, namely, Mr Blyth and 
Cap tarn Hutton, that whole flocks of these ciossed geese are kept m 
various parts of the country , and, as they aie kept fox profit where 
neither pure parent-species exists, they must certainly be highly or 
perfectly fertile ” x 

It is somewhat remarkable that hitherto direct experi- 
ments on the hybridization of animals have been so few m 
number as compared with those on the hybiidization of 
plants This is the more to be regretted, because, as 
already observed, animals appear to display a somewhat 
greater aptitude for hybridizing than plants, and conse- 
quently furnish better material for ascertaining the furthest 
limits of systematic affinity within which a cross may prove 
fertile But here direct experiments are wanting, and all 
we can say with certainty is that m animals, as in plants, 
no authentic instance is on record of pi ogeny resulting from 
a union of two individuals separated from one another by 
more than a geneuc distinction 

1 Since the above was published, Mr Darwin lias himself procured 
two of these hybrid geese, and from them (brother and sister) raised 
five “ extremely fine birds from two hatches ” These five hybrids “ re- 
sembled m eveiy detail their hybnd parents ” (see Nature, Jan 1 , 
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Gmft-Hyl>'klim —The only other subject of importance that 
falls under the present heading, is that v Inch has been appiopi lately 
called “graft hybndism ” It is well known that, when two 
wane ties or allied species aie grafted together, each retains its dis- 
tinctive characters But to this general, if not universal, rule there 
aie on reconi seveial alleged exceptions, m which either the scLon 
is sard to have pai taken ot the qualities of the stock, the stock of 
the scion, or each to have affected the othei Supposing any of 
these influences to have been exerted, the lesulting product would 
deserve to be called a graft-hybrid It is clearly a matter of gieat 
interest to ascertain whether such formation of hybnds bygialting 
is really possible, foi, if even one instance of such formation could 
be unequivocally proved, it would show that sexual and asexual 
reproduction are essentially identical 

The cases of alleged graft-liybridism are exceedingly few, con- 
sidering the enoimous number of grafts that are made every year 
by horticulturists, and have been so made for centuries Of these 
cases the most celebrated aie those of Adam’s laburnum ( Gytisus 
Admin) and the bizzarria orange Adam’s laburnum is now flour- 
ishing m numerous places throughout Europe, all the trees having 
been laised as cuttings from the original graft, which was made by 
inserting a bud of the purple laburnum into a stock of the yellow 
AL Adam, who made the graft, has left on record that from it theie 
sprang the existing hybrid There can be no question as to the 
truly hybrid character of the latter — all the peculiarities of both 
parent species being often blended m the same raceme, flowei, 01 
even petal , but until the experiment shall have been successfully 
repeated, theie must always remain a strong suspicion that, not- 
withstanding the asseitxon and doubtless the belief of M Adam, 
the hybrid arose as a cross m the oidmary way 1 of seminal repio- 
duction Similarly, the bizzama mange, which is unquestionably 
a hybrid between the hitter orange and the citron, — since it presents 
the remaikable spectacle of these two different fruits blended into 
one, — is stated by the gardener who fiist succeeded in producing it 
to have arisen as a graft-hybrid , but here again a similar doubt, 
similarly due to the need of corroboration, attaches to the statement 
And the same remark applies to the still nioie wonderful case 
of the so-called tiifacial orange, which blends three distinct kinds 
of fruit in one, and which is said to have been produced by artifi- 
cially splitting and uniting the seeds taken from the three distinct 
species, the fruits of which now occur blended in the triple hybrid 

The other instances of alleged gi aft-hybridism are too numerous 
to he here noticed in detail ; they refer to jessamine, ash, hazel, 
vine, hyaemth, potato, beet, and rose Of these the cases of the 
vine, beet, anil rose are the strongest as evidence of graft-hybrid- 
ization, from the fact that some of them were produced as the result 
of careful experiments made by very competent experimentalists 
On the whole, the results of some of these experiments, although so 
few m number, must be regarded as making out a strong case m 
favour of the possibility of graft-hybridism Eor it must always be 
remembered that m experiments of this kind, negative evidence, 
however great m amount, may be logically dissipated by a single 
positive result 

History and IdUraiun — From time immemonal the leading 
facts of hybridism have been known m the case of the hoise and 
the ass The knowledge of corresponding facts as occurring m the 
vegetable kingdom necessarily dates fiom a time subsequent to 
that at which the sexual functions of plants became known, i e , 
towards the end of the 17th century The earliest recorded obser- 
vation of a hybrid plant is one by Gipelm , the next is that of 
Thomas Fairchild, who m the second decade of the 18th century 
produced the cross which is still grown m gardens under the name 
of ct Fairchild’s Sweet "William v Later on m that centuiy Linnaeus 
made a number of experiments on the cross fertilization of plants, 
and produced various hybnds ; but it was reserved for the labori- 
ous investigations of Jlolreuter, towards the end of that centuiy 
(1751-1799), to found and largely to build the existing structure 
of our scientific knowledge upon this subject To him also belongs 
the credit of first discovering the part played by insects m the fer- 
tilization of flowers He published most of his results at the St 
Petersburg Academy of Sciences. Hext m order of time deserve 
mention the works of Graf Lavola (Discorso della hniabilita dial- 
mm Mori miommente scopes ta } 1764), and of Conrad Sprengel (Das 
entdeckte Geheimmss der Watur im Bau und in der Befruchtung der 
Blumm, 179 3). The latter work is fpll of interesting obseivations 
on the connexion between the structure of flowers qnd the visita- 
tion of insects FText we come to the celebrated horticulturist, 
Thomas Andrew Knight, who from 1787 for a number of years de- 
voted an immense amount of labour, with a large measure of results, 
to the improvement of fruit trees and vegetables by crossing. He 
published m the Philosophical Ti ansactions and m the Turns Sort 
Soc During the first quarter of the present centuiy the only 
names that m the present connexion call for piention are those of 
J E. Smith (Flora Bittanmca, 1800), Villain {Bo, Coll, Bot , 
1$09), Hoppe ( JVeues Bot Taschenb , 1810), Guillemm and Dumas 
(7 Obs. sur FHyfrridite d Plant , SJ in Mem Pans Soc , Hist Nat , 
1$33), Henschel, and Godron, During this period, besides Knight, 


alieady mentioned, there were two other English expenmentalists 
at woilc, whose names deseive to be placed m the first rank among 
those which are associated with this subject These are Su ect, who 
published an impoi taut work on Geiamacem^ and Heibeit, whose 
work on Amai yttidcce , together with sundiy publications m the 
Journal oj- the JHodimltuml Society , veiy materially advanced both 
the facts and the theory of hybndism We say “ tlieoiy because 
it was m these publications that Her belt earned on Ins celebrated 
conti oveisy with Knight regarding the alleged stenlity of hybnds 
In 1828 there was published a prize essay by Wiegxnann on a thesis 
which was set seveial yeais befoie by the Beilin Academy of 
Sciences, and which embodied the question wliethei hybrid plants 
aie necessanly sterile We next come, m the second quarter of 
the piesent century, to the laborious leseaiches ot Gaitner, the 
number of whose experiments m hybridizing lias certainly not been 
surpassed, and piobablyhas not been equalled, by that of any other 
experimentalist His principal work is Vmsuche und BcobacMungm 
ubej die JBastardci zeugung im Pf lantern ache In connexion with 
this penod we may also mention the names of Biaun, Wallioth, 
Zuceanm, Meyer, Ziz, Koch, Schiede, Lasch, Keichenbach, A P de 
Candolle, Wimmer, Hoinselmh, and Hageli In 1854 a lescaich 
of value was published by Klotzsch ( Vcrhandl Hgl Pi cuss AJcad 
Beilin), and otlieis latei by Kegel, Godron, and Jordon. In 1860 
a prize was offered by the French Academy of Sciences for the best 
essay on hybridism, with special reference to thiee points, — the 
fertility or stenlity of hybnds, the cause of then sterility, and 
the constancy of type manifested by fertile hybrids. In 1865 
tins prize was awarded jointly to Han dm and Godion, the 
latter name being identified with researches upon the character 
of hybnds which deseive to be considered among the most im- 
portant of the present century The next work of note appealed 
m 1865, by Max Wichuia, on Die Bastardbefi uchtung m Pflan - 
zcmeich , &c He combined, m one complex hybrid, six different 
species of Sahx , confirmed, m opposition to Godion, the doctuno 
of Kolreutei, Herbeit, Gartnei, and Naudm, that a hybnd is best 
fertilized by its own pollen , and found, m opposition to Haudin, 
that the piogeny of hybrid willows retains its hybrid character 
In 1865-6 Hageli published his imp oi taut obseivations on natmally 
produced hybrids (Sitzungsber AJcad Munchen, Math Phys) The 
highly impoitant experiments of Darwin on dimoiplnc and tnmor- 
pmc plants have been already alluded to Those who within still 
more recent years have contributed to the literature of hybndism 
aie Caspary, Mendel, Seden, Dommy, Kelleimann, Fi Schultz, 
Timbal-Lagiave, Giemer, A Kerner, Wirfcgen, Michalet, Kitsch], 
Beckhaus, P Ascherson, K von TJechtntz, J Sehmalhausen, C 
Haussknecht, V von Boibas, Knntze, Henniger, and W 0 Focke 
The last-named author has just published an elaborate and valuable 
woik on hybndism m plants (Die Pflanzcn-Mischlmge , Beilm, 1881), 
giving a tabular senes of all the known vegetable hybnds, and 
tieatmg the entire subject m a very comprehensive manner 

On the subject of animal hybrids theie is virtually no literature, 
save scatteied records of fertile crosses among sundiy species con- 
fined in various menagenes , and these aie without intei est as 
beanng on any of the principles of hybridism (G J K ) 

HYDE, a townslnp of England in the parish of Stock- 
port, Cheshire, is situated near the riyer Tame and the 
Peak Forest canal, and on the Midland, and the Manchester, 
Sheffield, and Lincolnshire Railways, 7| miles east from 
Manchester and 6 north-east from Stockport. It is under 
the government of a local board, and a county court is held 
there every Wednesday. St Geoige’s chuich, m the Perpen- 
dicular style, was erected m 1832, and St Thomas, m the 
Early English, was erected in 1868. The principal other 
public buildings are the mechanics’ institute, the temperance 
hall, and the court-house, The town owes its importance 
to the cotton manufactuie, and possesses weaving factories, 
spinning-mills, print-works, iron-foundries, and machine- 
works There are extensive coal-mines in the vicinity. 
The old family of Hyde, to which the line of earls of 
Clarendon belonged, held possession of the township as 
early as the reign of John, but it was a qaere village uptil 
the establishment of the cotton manufacture at the begin- 
ning of the present century The population of the town- 
ship in 1861 was 13,722, aqd in 1871 it w^s 14,223 

HYDE, Edwakd, Earl of Clarendon. See Cuakendon, 
HYpp, Thomas (1636-1703), a distinguished Orientalist, 
was born at Billingsley, near Bridgnorth, in Shropshire, 
June 29, 1636. He inherited his taste for linguistic 
studies, aipl received his first lessons in some of the Eastern 
tongues, from his father, who was rector of the parish. In 
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ins sixteenth year Hyde entered King’s College, Cambridge, 
where, under Wbeclock, professor of Arabic, he made such 
rapid pi ogress m the Oriental languages that, after only 
one year of residence, he was invited to London to assist 
Euan Walton m his edition of the Polyglot Bible . Besides 
conectmg the Arabic, Persic, and Synac texts for that 
work, Hyde transcribed into Persic characters the Perstan 
translation of the Pentateuch, which had been printed m 
Hebrew letters at Constantinople m 1546. To this woik, 
which Archbishop Hasher had thought well-nigh impossible 
even for a native of Persia, Hyde appended the Latin 
version which accompanies it in the Polyglot . Having 
successfully accomplished these difficult tasks amidst the 
flattering acknowledgments of the most learned men of the 
day, Hyde entered Queen’s College, Oxford, in. 1658, where 
lie was chosen Hebiew leader, and m 1659, in considera- 
tion of his singular erudition m Oriental tongues, he was 
admitted to the degree of M A In the same year he was 
appointed under-keeper of the Bodleian library, andm 1665 
he became hbrarian-in-chief Next year he was collated to 
a prebend at Salisbury, and m 1673 to the archdeaconry of 
Gloucester, receiving the degree of D.D, shortly afterwards 
In 1691 the death of Pocock opened up to Hyde the 
Laudian professorship of Arabic, and in 1697, on the 
deprivation of Altham, he succeeded to the regius chair of 
Hebrew and a canonry of Christ Church Under Charles 
II., James II, and William III, Hyde discharged the 
duties of Eastern interpreter to the court. Worn out by 
his unremitting labours, he resigned his librarianship in 
1701, and died at Oxford, February 18, 1703. Hyde was 
an excellent classical scholar, and there was hardly an 
Eastern tongue accessible to foreigners with winch his 
wide erudition had not made him familiar. He had even 
acquired Chinese, while his writings are the best testimony 
to his mastery of Turkish, Arabic, Syriac, Peisic, Hebrew, 
and Malay His books are still valuable , and, although 
later investigations and additional authorities have par- 
tially superseded and corrected his conclusions, he still 
deserves respect as one of the first scholars to dnecfc atten- 
tion to the vast treasures of Oriental antiquity. 

- In his chief woik, Eistona Uehgioms wtci uni Persarum, 1700, 
Hyde made the Hist attempt to correct from. Onental sources the 
errors of the Greek and Roman kistonans who had described the 
jeligian of the ancient Persians, hut through ignoiance of the an- 
cient language of Persia he has been often misled by Mahometan 
authorities His other writings and translations comprise Tabulae 
Longitudimm et Latituchnum Stellarum jtosmvm ex obsematione 
prompts Ulugh Beighi , 1665, to which his notes have given ad- 
ditional value , Qmtuo) Mmngeha et Ada Apostdormt lingua 
Malaica, omactenhus Ewopms, 1677, Epistola de Menswis et 
Ponder ibus Serum sive Smernmni, 1688, appended to Bernard’s Be 
Mensims et Ponderibus mitiquis , Abraham Pcntsol Itmem Ifundi, 
1691 , and Be Ludis Oi lentcdibus Libn 77,1694 With the excep- 
tion of the Eistona Ildigioms, which was republished by Hunt 
and Costard in 1760, the writings of Hyde, including some unpub- 
lished MSS , were collected and punted by Br Gregoiy Sharpe 
in 1767 under the title Syntagma Bissertationum quas ohm 
Thomas Eyde sepmatim echdit There is a life of the author 
prefixed Hyde also published a catalogue of the Bodleian Lihiaiy 
in 1674 

HYDER ALI, or Haidae >Ali, (c 1702-1782), the 
Mahometan soldier-adventurer who, followed by his sou 
Tippoo, became the most formidable Asiatic rival the 
English have ever had m India, was the great grandson of 
a fakir or wandering ascetic of Islam, who had found his 
way from the Punjab to Kulburga m the south, and the 
second son of the Arab wife of a naik or chief constable at 
Budikote, near Colar, m Mysore, and was born about the 
beginning of the 18th century. The elder brother who, 
like himself, was early turned out into the world to seek 
his own fortune, became a naik, and ultimately rose to com- 
mand a brigade m the Mysore army, while Hyder, who 
never learned to read or write, passed the first forty-seven 
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years of las life aimlesbly m sport and sensuality, sometimes, 
however, acting as the agent of bis brother, and meanwhile 
acquiring a useful familiarity with the tactics of the French 
when at the height of their reputation under Dnpleix He 
is said to have induced his hiother to employ a Parsee to 
purchase artdlery and small arms Horn the Bombay Govern- 
ment, and to enrol some thirty sailors of different European 
nations as gunners, and is thus credited with having been 
“the first Indian wdiofonned a corps of sepoys armed with 
fiielocks and bayonets, and who had a tram of artillery 
served by Europeans” At the siege of Deonhully (1749) 
Hyder’s services atfciacted the attention of Nnnjeraj, the 
minister of the maharajah of Mysoie, and he at once re- 
ceived an independent command , within the next twelve 
yeais his eneigy and ability had made linn, completely 
master of mmistei and maharajah alike, and m everything 
but m name he was ruler of the kingdom In 1763 the 
conquest of Canaia gave him possession of the treasures of 
Bednore, which he resolved to make the most splendid 
capital m India, under his own name, thenceforth changed 
from Hyder Naik into Hyder All Khan Bahadoor , and m 
1765 he retrieved previous defeat at the hands of the 
Marhattas by the destruction of the Nairs or military caste 
of the Malabar coast, and the conquest of Calicut. Hyder 
Ah now began to occupy the serious attention of the 
Madras Government, which m 1766 enteied into an agree- 
ment with the mzam to hold the district known as the 
Northern Cncars from him, and to furnish him with troops 
to be used against the common foe. But hardly had this 
alliance been formed when a new and secret arrangement 
was come to between the two Indian powers, the result of 
which was that Colonel Smith’s small force was met with 
a united army of 80,000 men and 100 guns British dash 
and sepoy fidelity, however, pievailed, first m the battle of 
Changama (September 3, 1767), and again still more 
remarkably m that of Tnnomalee, which lasted two days , 
and the mzam’s own capital of Hyderabad was threatened 
by Colonel Peach’s expedition sent from Bengal On the 
loss of his lecently made fleet and foifcs on the western 
coast, Hyder All now began to make oveitnres for peace , 
on the rejection of these, bringing all his resources and 
strategy into play, he forced Colonel Smith to raise the 
siege of Bangaloie, and brought his army within five miles 
of Madras. The result was the treaty of April 1769, provid- 
ing for the mutual restitution of all conquests, and for 
mutual aid and alliance in defensive war , it was followed 
by a commercial tieaty in 1770 with the authorities of 
Bombay. Under these arrangements Hyder Ah, when 
defeated by the Marhattas m 1772, claimed English assist- 
ance, but m vain , this breach of faith stung him to fury, 
and thenceforward he and his son did not cease to thirst 
for vengeance His time came when m 1778 the English, 
on the declaration of war, resolved to drive the French out 
of India. The capture of Mahe on the coast of Malabar in 
1779, followed by the annexation of lands belonging to a 
dependant of his own, gave him the needed pretext Again 
master of all that the Marhattas had taken from him, and 
with empire extended to the Kistna, he now summoned the 
French to his assistance, and, descending through the Chan- 
gama pass amid burning villages, reached Conjeveram, only 
forty-five miles f i om Madras, unopposed Not till the smoke 
was seen from St Thomas’s Mount, where Sir Hector Munro 
commanded some 5200 troops, was any movement made, 
then, however, the British general sought to effect a junction 
with a smaller body under Colonel Baillie recalled from 
Gunfoor. The incapacity of these officers, notwithstanding 
the splendid courage of their men, resulted in the total loss 
of Baillie’s foice of 2800 (September IQ, 1780) Hastings, 
again appealed to, sent from Bengal Sir Eyre Coote, who, 
though repulsed at Chilkmferupi, defeated Hyder thrice 
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successively m the battles of Porto Novo, Polliloor, and | 
Sbolmgur, while Tippoo was forced to raise the siege of 
Wandewash, and Vellore was provisioned, On the ai rival 
of lord Macartney as governor of Madras, the English fleet 
captured Neg&patam, took Tuncomalee from the Dutch, 
and forced Hyder Ah to confess that he could nevei rum 
a power which had such command of the sea. He was 
directing his attention to the west coast, wheie he sought 
the assistance of the French fleet, when his death took place 
suddenly at Ohittore m December 1782 

For the personal character and administration of Hyder Ah see 
the History of Hyder Naik , written, by Meei Hussein All Khan 
Kirmarn (translated fiom the Peisian by Colonel Miles, and pub- 
lished by the Committee of the Oriental Translation Fund), and the 
curious work written by FI Le Malta e de La Tom, commandant 
of his artillery {Histon e d'Hayder-Ah KJian, Pans, 1788) For 
the whole life and times see Wilks, Historical Sketches of the South 
of India, 1810-17, Aitehison/s Treaties, vol v (2d ed ,1876), and 
Pearson, Memoirs of Schwartz, 1834 

HYDERABAD, or HaibarIbAd (“ the Territory of the 
Niz&m”), an extensive realm of Southern India This 
territory, inclusive of the Hyderabad Assigned Districts, 
known as Berar, lies between 15° 10' to 21° 41' N lat, 
and 74° 40' to 81° 3 V E long, and is 475 miles m 
length from, south-west to north-east, and about the same 
distance in breadth The area of Berar is 17,728 squaie 
miles, and of the Nizdm’s Terntories 80,000 squaie 
miles, — the total area of the whole state being about 
98,000 square miles It is bounded N. and N.E by the 
Central Provinces, and S. and SE. by territory subject to 
the presidency of Madras, and W. by territory subject to 
the presidency of Bombay The Country of the NizAm pre- 
sents much variety of surface and feature. In some parts 
it is mountainous, wooded, and picturesque, m others flat 
and undulating. The champaign lands are of all descrip- 
tions, including many rich and fertile plains, much good 
land not yet brought under cultivation, and numerous 
tracts too sterile ever to be cultivated. The geological 
formations are on a large scale* m the north-west the 
formations are volcanic, consisting principally of trap, 
bnt m some parts of basalt, in the middle, southern, 
and south-western parts the country is overlaid with 
gneissic formations In the valley of the Wardha there 
are coal-fields, the quality of the coal is inferior, but good 
enough for railway purposes. Quarries of excellent lime- 
stone are worked for a considerable distance along the line of 
the Niz&mfs State Railway The territory is well watered, 
rivers being numerous, and tanks or artificial pieces of 
water very abundant. The principal rivers are — the 
G-od&varl, with its tributaries the Dudna, the Manjira, and 
Pranhita , the Wardha, with its tributaries the PengangA 
and Wainganga; and the Kistna, with its tributary the Tun- 
gabhadra. Many other streams (considerable rivers during 
the annual periodical rains) are discharged into these mam 
channels of drainage The climate may be considered m 
general good ; and as there are no arid, bare deserts, the 
hot winds are less felt In the vicinity of Hyderabad city, 
the annual mean temperature in the shade is 81° F , and 
the annual rainfall is estimated at 28 to 32 inches. 

The soil is in general fertile, though in some ports it consists of 
chilka, a red and gritty mould, little fitted for purposes of agricul- 
ture A low jungle springs up in any ground left uncultivated 
even for a year or two, and m process of time is enlivened by the 
growth of numerous trees The principal crops are nee, wheat, 
maize, jodr, ddjra , rdgi, oil-seeds of various kinds, fruits and gaiden 
pioduee m great variety, cotton, indigo, sugar-cane, and tobacco 
Silk, the material known as tusser, the produce of a wild species of 
worm, is utilized on a large scale Lae, suitable for use as a resin 
or dye, gums, and oils are found m great quantities Hides, raw 
and tanned, are articles of some importance m commerce. The chief 
mart for Deccan-bred hoises, adapted for military or general pur- 
poses, is at a fair at Malegaon in the Bedai district There is also 
a horse bazaar near the capital, which is resorted to hy mei chants 
from almost every quarter of Asia, 
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The pnncipal exports are cotton, oil-seeds, countiy cloths, hides, 
metal ware, and agricultural pioduee , the impoits aie salt, giain, 
timber, European piece goods, and hardwaie Among the manufac- 
tures of the countiy may be mentioned the ornamental waie of 
Bedar, the gold embroidered cloths of Aurangabad, Gnlbaiga, and 
other towns, and the excellent papei of different kinds winch is 
made by the inhabitants of Kaghazpui, near thefortie&s of Daulat- 
abad Seveial lailway lines pass through the state, The line con- 
necting Bombay with Madras traverses the south- western pari , 
the Gieat Indian Peninsula Railway nms the line as lai as Ratdiin, 
where it is joined by the Madias Railway , and fiom Wadi the 
Nizam’s State Railway branches off to Hyderabad and Secundei- 
abad The three pnncipal loads m the state all pass though 
Hyderabad city 

Ho census of the population has been attempted m Hjdciabad 
temtory, with the exception of Beiai or the Assigned Districts 
But the population m the Nizam’s Temtoiy has been estimated 
at 9,000,000 peisons In the diffident parts of the temtoiy the 
MaratM, the Eanaiese, and theTelugu languages aie spoken The 
Maihattas aie most numeious m the west The Musdlmans aie 
chiefly to be met with m the capital, and everywhere m the service 
of Government In addition theie is a large admixture of Paisis, 
Siklis, Arabs, Rohillas, abougmes, and otheis The leveuue ot the 
Nizam’s Territories, including Berar, may he stated m round num- 
bers at 40,000,000 rupees (say £4,000,000), including receipts fiom 
all sources About two-tbu<ls of the above laige sum is collected by 
the mzam’s own Government fiom tiacts undei British rule The 
lemammg one-thud is leahzed by Bntish officers, principally fiom 
Beiar The native Government has a mint situated at Hyderabad, 
and a cuirency of its own It issues a rupee, — namely, the hah sicca , 
or £f rupee of the period ” 

History — The fortunes of the family of the mzam weie founded 
by Kami -lid-din Asaf Jah, a distinguished soldier of the empeioi 
Aurangzeb, who m 1713 was appointed Nizdm-iil-Miilk (Regulator 
of the State) and Subahdar of the Deccan, hut eventually threw 
off the conti ol of the Delhi couit Asaf Jah died m 1748, and the 
light of accession to Ins power and authority was contested hy his 
descendants The claimants most favomed weie two , the one, 
Naar Jang, a son of the deceased mler, secured the suppoit of the 
English, the other Muzaffar Jang, a grandson, was supported hy the 
Fiench After a bnef penod of contest Muzaffai Jang became the 
pnsoner of his rival, who, however, soon perished hy the hands ol 
some of his followers, and Muzaffar Jang was proclaimed subahdar of 
the Deccan. He, too, soon pel ished m a fiay with some Path An chiefs, 
so the seat of powei was now unoccupied Two hi otheis of Nash Jang 
now claimed the dignity, but the contest was aveited by the sudden 
death of Ghazi-ud-dfn, the eldei biothei The English and Fiench 
continued a stiugglefor power and influence m the Deccan, hut the 
latter had to withdraw fiom the support of Salabat Jang, thiougli the 
danger threatening then own possessions fiom the victories gained 
by Chve In 1761 this weak prince was dethroned by Ins youngei 
bi other Nizam All, who afterwards put him to death In 1765 lie 
ravaged the Carnatic, but retried on the approach of a British force 
Still the Bntish Government was anxious to be on bettei terms with 
him, partly from a desne to obtain his concuzrenc© to then reten- 
tion of a mantime district known as the Northern Cncais, which 
they now occupied In 1766 a tieaty was concluded by which, on 
condition of a gift of the Circars, the British Government agieed to 
support the mzam, who on his pait engaged to assist the Bntish 
with Ins troops In 1790, on the breaking out of a wai with Tippoo, 
son of Hyder All Elian, a tieaty of offensive and defensive alliance 
was concluded between the mzam, the pesliwa, and the British 
Government Tippoo pui chased peace (1792) at the price of half Ins 
dominions, and the mzam had no reason to be dissatisfied with Ins 
share of the spoil On the fall of Senngapatam and the death of 
Tippoo Sultan, the mzam participated largely m the division of 
temtoiy, under the tieaty of 1799, and his share was met eased on 
the peshwa’s withdrawal from the treaty In 1800 the subsidiary 
force with the mzam was further augmented, and the pecuniar j 
payment for its maintenance was commuted foi a cession of temtoiy 
This temtory is known to tlie present time undei the title of the 
Ceded Districts By the tieaty of 1853 the nizam still retained the 
full use of the subsidiaiy force and contingent, but was i eleased from 
the unlimited obligation of service m time of wax , and the contin- 
gent ceased to he pait of the mzam’s army, and became an auxili- 
ary force kept up by the Bntish Government fox the mzam’s use 
In 1857, when the mutiny had broken out, the state of Hydeiabad 
and the nizam’ s dominions became critical , and an attack, which 
was repulsed, was made upon the residency. The Hydeiabacl con- 
tingent displayed its loyalty m the field against the rebels In 
1860 a fresh treaty was made' by which the temtonal acquisitions 
of the nizdm were increased, a debt of 50 Idkhs of mpees was 
cancelled, and assigned districts in Berar, making up a gross 
revenue of 3,200,000 rupees (say £320,000), were taken m 
trust by the British Government The mzam is the principal 
Mahometan ruler m India, and is entitled to a salute of twenty- 
one guns. 
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Hyderabad, the chief city and capital of the above state, 
is situated m ] 7° 21' 45" N lat and 78° 30' 10" E long , 
on the river Musi, and stands at a height of about 1700 
feet above sea level No census of the population has 
been taken, but it has been estimated at 200,000 The 
scenery around Hyderabad is wild and picturesque, the 
country being hilly and dotted with numerous granite 
peaks and isolated rocks Approached from the west, the 
appearance of the city is veiy staking, — the palace, the 
mosques, and the magnificent pile of buildings erected for the 
British lesidency towering above the outer wall A large 
lake, a few miles south of Hyderabad, covering an area of 
10,000 acres, supplies the town with water, The palace 
of the mzAm, the mosques, and the British residency are 
the puncipal buildings The palace has no pietensions to 
splendour, but is of coasideiable size Hyderabad is a 
great Mahometan stronghold, and contains several mosques 
The Jam& Masjfd or “cathedral 37 mosque, so called after 
the one at Mecca from which it is designed, is large, and 
is crowned by minarets of an exfcraordmaiy height In 
the environs of Hyderabad there are many fine gardens 
with gorgeous pavilions, that of the mzanTs minister has 
long been celebrated for its beauty. One of the most 
interesting places is the college, or Char Mina? (so called 
fLorn its four minarets), built upon four grand arches at 
which the four puncipal streets of the city meet Above 
are seveial stories of rooms, and formerly each story was 
devoted to a science. On the north side of the Musi is an 
extensive suburb known as the Begam oi “Princess’ 7 bazaar 
The British residency is m this quarter, and communication 
between it and the palace of the mz&m is maintained by a 
fine bridge The residency is a very handsome building, and 
is remarkable as having been raised entirely by native work- 
men It stands m ornamental pleasuie grounds enclosed 
by a wall with two gateways The staircase is the hand- 
somest in India, each step being a single block of the finest 
gLanite The puncipal private residence m the city is 
the palace of the Bam Dan , or “Twelve Doois,” which 
is now occupied by the minister of the nizfim, Sir SMar 
Jang 

Sistoiy — Hyderabad was founded m 1580, by Kutab Shah Mu- 
hammad Kuli, a descendant of Sultan Kuli Kutab Shah, the founder 
of the dynasty at Golconda m 1512 Muhammad Kull removed 
the seat of government on account of its want of watei and conse- 
quent unhealtlnness, and built a new city on the banks of the Musi 
liver, 7 milts fiom his former capital He called it Bhagnagai , 
“Eoitunate City,” from his favounte mistress, Bhagmati ; but aftei 
her death he named it Hyderabad The history of Golconda and 
of Hydeiabad after 1589 aie almost identical Soon aftei estab- 
lishing himself m his new metropolis, Muhammad Kuli earned 
on an aggressive war with the neighbouring Hindu lajas He ex- 
tended his conquests south of the Kistna uvei , the strong foitiess 
of Gandikota was captured , and the town of Ouddapah was sacked 
His troops penetiated to the frontiers of Bengal, and Muhammad 
Kuli defeated the raja of Onssa and subjugated the Northern Cncars 
In 1603 an ambassador fiom the king of Persia arrived with a ruby 
studded crown and other magnificent gifts When he returned six 
years afterwards, he was accompanied bv an officei of the court of 
Hyderabad, beanngretum piesents In 1611 Muhammad Kuli died, 
aftei a most pio&peious leign of tlmty-foui years The puncipal 
memoimls of this monarch aie the palace and gardens of Haiti 
Mahal, the Mubammadi gaidens, the palace of Nabat Ghat, and 
the Jama Masjid or “ cathedral ” mosque Duiing his reign neaily 
£3,000,000 was expended on public works, and £24,000 was dis- 
tribute A eveiy year among the poor 

Muhammad Kuli was succeeded by his son, Sultan Abdullah 
Kutab Shah Mir Jumla, the prime minister, whose son had in- 
volved him m a dispute with the court, finding himself unable 
to obtain favom fiom his own sovereign, determined to thiow him- 
self on the protection of the Mughal empeior Shah Jahan, espous- 
ing his cause, issued a mandate to Abdullah to rpdre&s the complaints 
of his minister , hut Abdullah was so incensed that he sequestrated 
Mir JumU’s property, and committed his son to ( prison. Shall 
Jahan now despatched Aurangzeb, Ms son, to carry his demands into 
effect by foice of aims Abdullah Kutab Sliah was piepaung an 
entertainment for AurangzeVs reception, when he suddenly ad- 
vanced as an enemy, and took the king so completely by surprise 
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that be bad only time to flee to the hill-foit of Golconda, whilst 
Hyderabad fell into the hands of the Mughals, and was plundered 
and half burned before the tioops could be biought into order 
Abdullah did all m his power to negotiate reasonable teirns, but the 
Mughals weie inexorable, and he was at last foiced to accept the 
severe conditions imposed on him 
Abdullah died m 1672, and was succeeded by his son-mdaw Abu 
Husain, who m his youth had been notonous loi dissipated habits 
He fell entirely under the influence of a Maihatta Brahman, named 
Madhuna Panth, who became his pume minister During this 
reign Auiangzeb again marched upon the city The king shut 
himself in the foifc ot Golconda, and Hydeiabad was again left open 
to plunder Madhuna Panth was killed m a popular tumult, and 
the king accepted such terms as he could obtain. A payment of 
£2,000,000 steiling m money and jewels was demanded In 1687 
Auiangzeb formally declared war against Abu Husain The king 
biavely defended the foit of Golconda, hut lost it by treachery, and 
was sent a captive to Daulatabad, where he resided until his death 
Alni Husain was a very popular monaich, and many anecdotes of 
his vntue are still cun ent m the Deccan Auiangzeb immediately 
took possession of all the territories of Bijapur and Golconda, but 
his occupation was little moie than nnlitaiy 

No event of any importance ocouiied at Hydeiabad until 17D7, 
the jeai of Aurangzeb’s death, when a dispute for the crown took 
place His son, Prince Muazim, was victorious, and ascended the 
throne as Bahadur Shah Aftei he made a tiuce with the Mai* 
hattas, affairs in the Deccan remained quiet until the end of his 
reign, m 1712 His death w r as followed by struggles amongst his 
sons A battle ensued , Azmi-usli-Shan was slam, and Jalandhai 
Shah remained master of the throne Among those he could not 
get into his power w*as Faruikh Siyyai, the only son of Azim-ush- 
Shan , hut the cause of this pnncetvas espoused by the governoi ot 
Behar, Sayyid Husain Ali The rivals met near Agia , and on the 
1st January 1713 Fairukh Sijyar ascended the throne, and con- 
fened dignities upon all his adhcients Among these was Chin- 
Kihch Khan, to whom was given the title of Nizain-ul-Mulk Asaf 
Jah, and Sayyid Husam Ali was appointed viceioy of the Deccan 
In 1719 Husain Ali and Sayyid Abdullah Khan, Ins hi other, ad- 
vanced upon Delhi, and soon then tioops took possession of the 
loyal citadel and palace Fariukh Siyjai was deposed, and two 
months later put to death The Sayyids now r (1719) selected 
Muhammad Shall, who was the last empeioi that sat on the Pea- 
cock throne of Sliah Jahan In 1720 Husam Ali w as assassinated, 
and at the end of the yeai Abdullah Khan was defeated and taken 
prisoner by Muhammad Shah , but the power of this monaich was 
fast declining In 1722 Chm-Rilich Khan, also called Asaf Jah, 
amved at Delhi, and assumed the office of vizier In 1723 he re- 
signed his jiost, and set off foi the Deccan, a proceeding amounting 
to a declaration of independence The emperor sent ordeis to 
Mohariz, the local governor of Hydeiabad to assume the govern- 
ment of the entire Deccan Asaf was foiced to come to open wai, 
and soon gained a decisive victory ovei Mohariz, who lost his life 
in the battle, fought m October 1724 He then fixed his residence 
at Hyderabad, and became the founder of an independent kingdom, 
now ruled ovei by his descendants, wdio derive fiom him the title 
of the Nizams of Hyderabad state 

HYDERABAD, or HaidaeabAd, a British distnet in 
the eommissionership of Sind, India, lying between 24° 13' 
and 27° 15' NT lat, and between 67° 51' and 69° 22' E 
long, with an area of 9053 squaie miles It is bounded 
K by Kairpur state, E. by Thar and Pdrkar political 
superintendence S. by the same tract and the rivei 
Kon, and W by the river Indus and Kai&chi district 
The district is a vast alluvial plain, 216 miles long and 
48 broad Fertile along the course of the Indus, it de- 
generates towards the east into sandy wastes, sparsely 
populated, and defying cultivation. The monotony is re- 
lieved by the fringe of forest which marks the course of 
the rivei, and by the avenues of ti ees that Ime the irrigation 
channels which branch eastward from this stream. The 
south of the district has a special feature m its large natural 
water-courses (called dhoras) and basin like shallows (Mans), 
which retain the rains for a long time. A limestone range 
called the G&nga and the pleasant frequency of garden 
lands break the monotonous landscape The soil, wherever 
irrigated, is very fertile. Yery few species of the large 
wild animals are found, among birds, the bustaid alone is 
remarkable Venomous reptiles abound. The Indus sup- 
plies a large variety of fish, one of which, the pala } is 
peculiar to the river. 
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Of the total aiea of the district about one-half is uncultivable , 

2 300,000 aeies are cultivable though not cultivated, and 566,800 
aie under nrigation Agriculture is entirely dependent upon aiti- 
lleial irrigation, and is looked upon as a lotteiy, m which the culti- 
yatot stakes a eei tain amount of labour and seed, and takes his 
chance of getting a letiun If the vatei rises either too high 
or not high enough, he loses his ciop Theie are 317 canals, 
ktty of which aie mam channels, and tap the Indus chieet , the 
remainder aie connecting blanches The pimcipal ciops aie 
wheat, bailey, oil-seeds, pulses, vegetables, jodr, lap a,, til t lice, 
cotton, sugar -cane, chcciia, hemp, tobacco, watei -melons, and indigo. 
The manufactures of the distuet maintain the excellence fox which 
they have been famous from eaily times, namely, that tor lacquered 
y oik, gold and silver embioideiy, stuped and biilliant cloths known 
as subis and ihcsis, and glazed potteiy The manufacture of car- 
pets, silk tlnead, and gold and silver ornaments is earned on to a 
large extent, salt also is produced in such quantities as to allow of a 
considerable exportation The total number of fairs is 33, and the 
aveiage attendance about 5000 The loads of the distiict extend 
to 1925 miles m length, of which 263 aie metalled, budged, and 
marked with milestones The femes number 68 , the one at Gidu- 
Bandar (3J miles from Hyderabad) is a steam feny connecting 
Hyderabad - with Kotn, on Sind Railway There are 10 travellers’ 
bungalows, lQdhat msdlus, 4 dispensaries, a civil and police hospital, 
a convict hospital, and a chantable chspensaiy 

Considerable variations of climate are found within the distuet 
In the noith, the hot season of Apnl and May is followed by two 
months of floods, the lest of the year being cold and diy In the 
oential divisions, the cold season succeeds the hot without any in- 
tervening inundations to giaduate the transition ; and the change 
occurs sometimes with such suddenness that, to quote a local say- 
ing, “ sunstroke and frost-bite aie possible m one and the same 
day” In the south the temper at uie is moie equable throughout 
the yeai, 60° F and 100° F representing the extremes. The lam- 
fall is very moderate , and the distuet is healthy as compared with 
other parts of India 

The population is divided as follows , — Mahometans, 560,349 , 
Hindus, 118,652 , other creeds and tribes, 44,882 , — total, 723,883 
Of the Mahometans 373,705, or mole than three-fifths, are Swds 
Moie important, however, as regards social status and personal 
character, are the Pathaus, found chiefly about Hyderabad and 
Upper Smd ; they number only 15,815 persons As regaids occu- 
pation, the Hindus of the distuet may be called the shopkeeping 
class, the Mahometans the artisan and agricultural 

The chief revenue and magisterial authority is vested m a col- 
lector and, magistrate He is assisted by the fom deputy collectors 
of Hala, Tando Muhammad Khan, Naushahro, and Hyderabad 
taluk% of which the district is composed The police foice is 
under the charge of a European district superintendent, and com- 
prises a total of 876 men, with 4 inspectors and 19 chief constables 
The average land revenue for 6 yeais (1868-74) was £111,655, drug 
revenue (1873^74), £5304 , receipts fiom the farming of liquor - 
shops (1873-74), £9640, imperial revenue (1874), £144,944 , local 
revenue (1874), £12,434; forests yield an annual revenue of £11,216 
The Government boys’ schools numbered 55 m 1874, with 3227 
pupils, the gills’ schools 12, with 368 pupils These figrnes in- 
clude the returns for the high, normal, engineering, and Anglo- 
vernacular schools m Hyderabad city 

The local history of Hyderabad distuet is so mixed up with that 
of the pro vince that little could be said of it separately which will 
not more properly find a place under the history of Smd The 
battles of Miam (Meeanee) and Dabo, which decided the fate of 
Sind in favoui of the British, were fought Within its limits 

Hyderabad, the chief town of the above district, in 
25° 28' 5" N, lat and 68° 24' 51" E long., had in 1872 a 
population of 85,272, of whom 13,065 were Mahometans, 
16,889 Hindus, 367 Christians, and 4951 (C others ” The 
municipal area is about 15 square miles. Upon the site 
of the present fort is supposed to have stood the ancient 
town of Neriukot, which m the 8th century submitted 
to Muhammad K&sirn Sakifl. Its situation near the apex 
of the delta of the Indus had commended itself to in- 
vaders and conquerors of still earlier date. It is identified 
with Patala, a town which has been connected with a 
prehistoric Scythian migration into India (c. 625 b.o ?). 
Alexander the Great founded or refounded a city called 
Patala in or near the same place, 325 b.o, and left In it 
a military settlement. The best archaeological authorities 
regard the modern Hyderabad as the representative of this 
Patala of the Greeks. In 1768 the present city was 
founded by Qkul&m Sh&h Kalkora ; and it remained the 
chief town of the province until 1843, when, after the 
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battle of Meeanee, it was sunendered to the Bntish, and 
the capital transferred to Kurrachee (Karachi) The city 
is built on the most northerly hills of the Ghrtga range, 
a site of great natural strength In the foifc, which coveis 
an area ot 36 acres, are the aisenal of the province trans- 
fened hither from Kurrachee in 1861, and the residences 
of the exmirs of Smd. Hyderabad is the centre of all 
the provincial communications — road, telegiaphic, postal 
Eroni the earliest times its manufactures — ornamented 
silks, silver and gold work, and lacquered waie — have 
been the chief of the province, and in recent times have 
gained prizes at the mdustnal exhibitions of Europe. The 
chief public institutions and buildings aie the jail, Govern- 
ment schools, post-office, municipal maikets, corn t houses, 
civil and police hospital, charitable dispensaiy, library, 
travellers’ bungalow, and lunatic asylum. The barrarks — 
occupied by artillery and mfantiy, European and native — 
are built m twelve blocks, with hospitals, bazaar, &c , to 
the nortli-west of the city The only notew orthy antiquities 
are the tombs of the Kabhora and T&lpur mirs. 

HYDRA (the name is also found as Sidra, Nidi a, 
Idero, &c., and the ancient form was Hydrea), an island 
of Greece, lying about 4 miles off the south-east coast of 
Argohs in the Peloponnesus, and forming along with the 
neighbouring island of Dhoko the Bay of Hydra. The 
length of the mam axis of the island, which runs from south- 
west to north-east, is about 11 miles, and the area is about 
21 square miles , but it is little better than a rocky and tree- 
less ridge with hardly a patch or two of arable soil. There 
was little exaggeration in the reply made by Antonios 
Kriezes to the queen of Greece r “ The island produces 
ptickly peais in abundance, splendid sea captains, and 
excellent prime ministers.” The highest point, Mount Ere, 
so called (according to Miaoules) from the Albanian word 
for wind, has an elevation of 1958 feet. The next m 
importance is known as the Prophet Elias, from the large 
convent of that name on its summit It was there that 
the patriot Theodoras Colocotroms was imprisoned, and a 
large pme tree is still called after him The fact that in 
former times the island was richly clad with woods is in- 
dicated by the name still employed by the Turks, Tchcmliza , 
the place of pines , but it is only m some favoured spots 
that a few trees are now to be found Tradition also has it 
that it was once a well-watered island (hence the designation 
Hydrea), but the inhabitants are now wholly dependent on 
the rain supply, and they have sometimes had to bring watei 
from the mainland. This lack of fountains is probably 
to be ascribed m part to the effect of earthquakes, which 
are not infrequent , that of 1769 continued for six whole 
clays Hydra, the chief town, is built near the middle of the 
northern coast, on a very irregular site, consisting of three 
hills and the intervening ravines. Prom the sea its white 
and handsome houses present a picturesque and noble 
appearance, and its streets though narrow are clean and 
attractive. Besides the principal harbour, round which 
the town is built, there are three other ports on the north 
coast— Mandrakx, Molo, Panagia, but none of them is 
sufficiently sheltered. Almost all the population of the 
island is collected m the chief town, which is the seat of a 
bishop, and has a local court, numerous churches, and a 
high school. Cotton and silk weaving, tanning, and ship- 
building are carried on, and there is a fairly active trade. 
The population in 1877 was 6811. 

4 Hydia was of no importance in ancient times. The only fact in 
its histoty is that the people of Heiimone (a city on the neighbouring 
mainland now known by the common name of Kastn) stui endeied 
it to Samian refugees, and that fiom these the people of Troezen 
received it m trust It appeals to he completely ignored by the 
Byzantine chrqmelers In 1580 it was chosen as a refuge by a body 
of Albanians from, Kokkinyas m Trcezenia ; and other enngiants 
followed in 1590, 1628, 1635, 1640, &e At the close of the 17th 
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century tlie Hydriotes took pait in the reviving commeiee of the j 
Peloponnesus , and m course of time they extended then range 
About 1716 they began to build saliuna (of fiom 10 to 15 tons 
buiden), and to visit the islands of the iEgean , not long aftei 
they mtioduced the latmadika. (40-50 tons), and sailed as fai as 
Alexandria, Constantinople, Tueste, and Venice , and by and by 
they ventured to Fiance and even America Fiom the giain tiade 
of South Russia more especially they denved gieat wealth In 
1813 theie weie about 22,000 people in the island, and of these 
10,000 were seafaieis At the time of the outbieak of the wai of 
Gieek independence the total population was 28,190, of whom 
16,460 weie natives and the lest foieigneis One of their chief 
families, the Kondm iotti, w as woi th £2, 0 00, 000 Into the struggle 
the Hydnotes flung themselves with rare enthusiasm and devotion, 
and the final deliveiance ot Greece was mainly due to the sauce 
lendeied by their fleets 

See Pouqueville, Voy da la Gwce, vol vi , Antonios Miaoules, 
T-jrofiurjfMtt irepi T7}$ PTjtrov Tdpas, Munich, 1834, Id , ’S'Wotttikt} 
tcrropia rccv vaviwx L03V Sza roov ir Xoicav rcov rpic»v vr)<r cov } Tdpas, 
Uercrcay, kcu yapaiv, Nanplia, 1833 , Id , Icrropta tt]s vr\crov T5par, 
Athens, 1874, G D Kuezes, leropia rqs vrjcrov TSpcts, Patias, 
I860 

HYDRANGEA, a popular flower muck m request for 
tke decoration of conservatories dui mg the late summer 
season, many thousands being annually pioduced for tke 
London market, Tke plant to wkick tke name is most 
commonly applied is tke Hydrangea Hoitensia, a low 
deciduous skrub, producing rather large oval stiongly- veined 
leaves in opposite pairs along tke stem. 4 It ls terminated 
by a massive globular corymbose bead of flowers, winch 
remain a long period m an ornamental condition Tke nor- 
mal colour of tke flowers, tke majority of wkick have neither 
stamens nor pistil, is pink , but by the influence of 
sundry agents m tke solI, suck as alum or iron, they become 
changed to blue Tke part of tke inflorescence which 
appears to be tke flower is an exaggerated expansion of 
tke calyx-leaves, tke other parts being generally abortive 
Tke perfect flowers are small, rarely produced m tke species 
above referred to, but well illustrated by others, m which 
they occupy tke inner parts of tke corymb, tke larger showy 
neuter flowers being produced at the circumference. A 
pure white variety, named Thomas Hogg, lias been lecently 
introduced, and is a very desirable plant 

There aie upwards of thirty species, found chiefly m 
Japan, in tke mountains of India, and m North America, 
and many of them are familiar m gardens. H. Hortensia is 
tke most useful for decoration, as tke head of flowers lasts 
long in a fresh state, and by tke aid of forcing can bekad for a 
considerable period for tke ornamentation of tke greenhouse 
and conservatory. Their natural flowering season is towards 
the end of tke summer, but they may be had earlier by 
means of forcing. H japomca is another fine conservatory 
plant, with foliage and habit muck resembling tke last- 
named, but this has flat corymbs of flowers, tke central ones 
small and perfect, and tke outer ones only enlarged and 
nenter This also produces pink or blue flowers under 
tke influence of different soils. 

Tke Japanese species of hydrangea are sufficiently hardy 
to grow m any tolerably favourable situation, but except m 
tke most skeltered localities they seldom blossom to any 
degree of perfection in tke open air, tke head of blossom 
depending on tke Uninjured development of a well-ripened 
terminal bud, and this growth being frequently affected by 
late spring frosts. They are muck more useful for pot- 
culture indoors, and should be reared from cuttings of 
shoots having the terminal bud plump and prominent, put 
in during summer, these developing a single head of flowers 
tke succeeding summer. Somewhat larger plants may be 
had by nipping out tke terminal bud and inducing three 
or four shoots to start in its place, and these, being steadily 
developed and welhripened, should each yield its inflor- 
escence m tke following summer, that is, when two years 
old. Large plants grown m tubs and vases are fine subjects 
for large conservatories, and may be used for decorating 
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terrace walks and similar places during summer, being 
housed m winter, and started under glass in spring 

Tke Indian and American species, especially tke latter, 
are quite hardy, and some of them aie extremely eflective. 
Tke finest of these by far is tke Hydrangea parncidata 
guauhfloia , tke blanched inflorescence of winch is under 
favourable circumstances a yard or moie m length, and 
consists of large spreading masses of crowded wdnte 
neuter flowers which completely conceal tke few incon- 
spicuous fertile ones Tke plant attains a height of 8 to 
10 feet, and when in flower late m summer and in autumn 
is a very attractive object in tke shrubbeiy. 

HYDRAULICS See Hydromechanics 

HYDROCEPHALUS (-uSwp, water, tke head), 

a term m medicine applied to two different foims of disease 
of tke brain, both of which are attended with tke effusion 
of fluid into its cavities They are named respectively 
Acute and Chronic Hydrocephalus, They have different 
pathulogical associations, and have no necessary connexion 
with each other 

Acute Hydrocephalus is tke term still largely employed 
to descnbe the disease now known to physicians as tuber- 
cular cerebral meningitis, that is, inflammation of the 
membranes of tke brain produced by tke presence of 
tubercle. This disease is most common m children under 
ten years of age, but is by no means limited to that period 
of life, and may affect adults The scrofulous or tubercular 
constitution is an important factor m this malady, which 
is admitted to be one of strongly hereditary tendency; yet 
unquestionably there aie many Instances m which no suck 
taint can be tiaced In numerous cases it is manifestly 
connected with bad hygienic conditions, with insufficient 
or improper feeding, or with over exercise of tke mental 
pow r ers, all of which will doubtless more readily exert their 
influence where an inherited liability exists, and the same 
may be said regarding its occasional occurrence as one of 
the after consequences of certain of tke diseases of childhood, 
especially measles and hooping-cough 

Acute hydrocephalus is usually described as passing 
through certain stages , but it must be observed, as regards 
at least its earlier manifestations, that, so far from being 
well defined, they are often exceedingly vague, and render 
this disease in an especial manner liable to escape detection 
for a length of time, or to be confounded With others to 
which at its commencement it bears an acknowledged 
resemblance, such, for instance, as typhoid fever or gastro- 
intestinal derangements. Nevertheless, there are certain 
typical features characterizing the disease m each of its 
stages which it is important to describe, as m many instances 
these present themselves with greater or less distinctness. 

The premonitory symptoms of acute hydrocephalus are 
mostly such as relate to the general nutrition. A falling 
off m flesh and failure of strength are often observed for a 
considerable time before the characteristic phenomena of 
the disease appear. The patient, if a child, becomes listless 
and easily fatigued, loses appetite, and Is restless at night. 
Theie is headache after exertion, and the temper often 
undergoes a marked change, the child becoming unusually 
peevish and irritable These symptoms may peisist dur- 
ing many weeks ; but on the other hand such premonitory 
indications may be entirely wanting, and the disease be 
developed to all appearance quite suddenly. 

The onset is m most instances marked by the occurrence 
of vomiting, often severe, but sometimes only slight, and 
there is in general obstinate constipation In not a few 
cases the first symptoms are convulsions, which, however, 
may m this early stage subside, and remain absent, or 
reappear at a later period Headache is one of the most 
constant of the earlier symptoms, and is generally intense 
and accompanied with sharper paroxysms, which cause the 
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patient to scream, with, a peculiar and characteiistic ciy. 
There is great intolerance of light and sound, and geneial 
nervous sensitiveness. Fevei is present to a greater or less 
extent, the temperature langmg from 100° to 103° Fahr , 
yet the pulse is not quickened in proportion, being on 
the conti ary rather slow, but exhibiting a tendency to 
irregularity, and liable to become rapid on slight exertion 
The breathing, too, is somewhat irregular, Symptoms of 
this character, constituting the stage of excitement, continue 
for a period varying from one to two weeks, when they are 
succeeded by the stage of depression. There is now a 
maiked change m the symptoms, which is apt to lead to the 
belief that a favourable turn has taken place. The patient 
becomes quieter and inclines to sleep, but it will be found 
on careful watching that this quietness is but a condition of 
apathy or partial stupor into which the child has sunk. 
The vomiting has now ceased, and there is less fever , the 
pulse is slower, and shows a still greater tendency to 
irregularity than before, while the breathing is of markedly 
unequal character, being rapid and shallow at one time, 
and long drawn out and sinking away at another. There 
is manifestly little suffering, although the peculiar 
cry may still be uttered, and the patient lies prostrate, 
occasionally rolling the head uneasily upon the pillow, or 
picking at the bedclothes ol at his face with his fingers. 
He does not ask for food, but readily swallows what is 
offered The countenance is pale, but is apt to flush up 
suddenly for a time The eyes present important altera- 
tions, nhe pupils being dilated or unequal, and scarcely 
responding to light. There may be double vision, or partial 
or complete blindness Squinting is common m tbis stage, 
and there may also be drooping of an eyelid, due to paralysis 
of the part, and one or more limbs may be likewise 
paralysed. 

To this succeeds the third or final stage, in winch ceitain 
of the former symptoms recur, while others become intensi- 
fied. There is generally a return of the fever, the tem- 
perature rising sometimes to a very high degree The 
pulse becomes feeble, rapid, and exceedingly irregular, as 
is also the case with the bieathmg Coma is piofound, 
but yet the patient may still be got to swallow nourish- 
ment, though not so readily as before. Convulsions are 
apt to occur, while paralysis, more or less extensive, affects 
portions of the body or groups of muscles. The pupils are 
now widely dilated, and there is generally complete blind- 
ness and often deafness. In this condition the patient’s 
strength undergoes rapid decline, and the body becomes 
markedly emaciated. Death takes place either suddenly 
m a fit, or more gradually from exhaustion. Shortly 
before the fatal event it is not uncommon for the patient, 
who, it may be for many days previously, lay in a state of 
profound stupor, to awake up, ask for food, and talk to 
those around. But the hopes which may thus be raised 
are quickly dispelled by the setting in of the symptoms of 
rapid sinking. 

The duration of a case of acute hydrocephalus varies 
somewhat, but in general death takes place within three 
weeks from the onset of the symptoms The disease may 
be said to be almost invariably fatal, yet it must be 
admitted that cases presenting all the principal symptoms 
of acute hydrocephalus do occasionally recover, though 
such instances are undoubtedly very rare. Indeed, the 
condition of the brain m this disease, as revealed on post 
mortem examination, renders its fatal character m no way 
surprising. The peculiar formation called tubercle is found 
deposited in the membranes of the brain, more particularly 
at its base. The irritation set up as a consequence of this 
is accompanied with the effusion of fluid into the arachnoid 
,and ventricles, which by its pressure tends to produce 
^softening and destruction of the brain substance, and hence 


to abolish its functions. In many instances the brain is 
found to be reduced to a state of complete disorganization. 

Besides this condition of the brain, there exists m most 
cases deposition of tubercle elsewhere, as in the lungs and 
abdominal glands, and this may have given evidence of its 
presence even befoie the head symptoms had appealed. 
This is especially the case m adults, m whom acute hydro- 
cephalus is moie apt to arise as a complication m the course 
of pulmonary or other disease of tubeicular origin than m 
the manner m which it occurs in children as above described 

With respect to treatment, little can be stated of an 
encoui aging nature Still it must be observed that much 
may be done m the way of prevention of this disease, 
and, m its eaiher stages, even m the way of cure. It is 
most important in families where the history indicates a 
tuberculous or scrofulous tendency, and particularly where 
acute hydiocephalus has already occurred, that every effort 
should be used to fortify the system and avoid the causes 
already alluded to as favouring the development of the 
disease during that period in which children aie liable 
to suffer fiom it. With this view wholesome food, warm 
clothing, cleanliness, regularity, and the avoidance of over- 
exertion, physical and mental, are of the utmost conse- 
quence 

Although there is but little that can be done when the 
disease has set in, yet the timely use of remedies may 
mitigate and even occasionally remove the symptoms. 
The severe headache may often be lelieved by the applica- 
tion of one or two leeches to the temples, and by the frequent 
use of cold water or ice applied to the head. The treat- 
ment by blistering the scalp and administering mercury, 
formerly so much practised, is now acknowledged to he ot 
no real efficacy , and on the whole the maintenance of the 
patient’s strength by light nourishment and the use of 
sedatives to compose the nervous system are the measures 
most likely to be attended with success The bromide, 
with which may be combined the iodide of potassium, is 
the medicinal agent of most value for this purpose. 
Should convulsions occur, they are best treated by chloral 
or chloroform 

Chronic Hydiocephalus is a different form of disease 
from that last described, both as regards its pathology and 
its effects. It consists m an effusion of fluid into the 
serous cavities (arachnoid and ventricles) of the brain, not 
preceded by tuberculous deposit or acute inflammation, 
but appaiently depending on chronic inflammatory changes 
affecting the membranes, and is to be regarded as a kind 
of dropsy. The disease is frequently congenital, and its 
presence m the foetus is apt to be a source of difficulty m 
parturition. It is, however, more commonly developed in 
the course of the first six months of life , but it occasionally 
arises m older children, or even in adults, as m the well- 
known instance of Dean Swift, who died from this disease 

Chronic hydrocephalus affects mostly children who bear 
evidence of a scrofulous, ricketty, or otherwise delicate 
constitution The chief symptoms observed are the 
gradual increase in size of the upper part of the head out 
of all proportion to tho face or the lest of the body. 
Occurring at an age when as yet the separate bones con- 
stituting the skull have? not become welded, this enlarge- 
ment may go on to a very considerable extent m all direc- 
tions, but chiefly in the transverse and antero-postenoi 
diameters, tho spaces between the bones becoming more 
and more expanded, though ultimately, should the child 
survive, ossification takes place. In a well-marked case 
the deformity is very striking. The upper part of the 
forehead projects abnormally, and the orbital plates of the 
frontal bone being inclined forwards give a downward 
direction to the eyes, which have also peculiar rolling 
movements. The face is small, and this, with the enlarged 
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head, gives a remarkably aged expression to the child. 
There is generally defective development in other respects, 
the body being ill nourished, the bones thin, the hair scanty 
and fine, and the teeth carious or absent. 

As illustrating the extent to which this disease may 
proceed, it may be mentioned that the average circum- 
ference of the adult head is about 22 inches, while in the 
child it is of course considerably less. In chronic hydro- 
cephalus the head of an infant three months old has been 
known to measure 29 inches; and in the well-known case 
of the man Cardinal, who died in Guy’s Hospital, the head 
measured 33 inches. In the museum of the faculty of 
medicine in Paris there is a hydrocephalic skull measur- 
ing 39 inches. In aggravated cases the head cannot be 
supported by the neck, and the patient has to keep in 
the recumbent posture. The expansibility of the skull pre- 
vents destructive pressure on the brain, yet this organ 
is materially affected by the 'presence of the fluid. The 
cerebral ventricles are widely distended, and the convolu- 
tions flattened, while occasionally the fluid escapes into the 
cavity of the cranium, which it fills, pressing down the 
brain to the base of the skull. As a consequence of such 
changes, the functions of the brain are interfered with, and 
in general the mental condition of the patient is impaired 
to a greater or less extent. The child is dull and listless, 
irritable, and sometimes imbecile. The special senses 
become affected as the disease advances, especially vision, 
and sight is often lost, as is also hearing. Towards the 
close paralysis is apt to occur. Hydrocephalic children 
rarely live long, generally dying from the malady in a few 
years, or succumbing to some of the disorders of childhood, 
which they are little able to resist. Nevertheless there 
have been many instances of persons with this disease 
reaching maturity, and even living to old age. It must 
also be borne in mind that there are grades of this affection, 
and that children may present many of the symptoms of 
it in a comparatively slight degree, and yet recover, the 
head ceasing to expand, and becoming firmly ossified. 

Various methods of treatment have been employed in 
this disease, but the results are seldom satisfactory. Com- 
pression of the head by bandages, and the administration 
of mercury with tlie view of promoting absorption of the 
fluid, are now little resorted to. Tapping the fluid from 
time to time through one of the spaces between the bones, 
drawing off a little, and thereafter employing gentle 
pressure, has been tried, but* seldom with permanent 
benefit. On the whole, the plan of treatment which aims 
at maintaining the patients nutrition by appropriate food 
and tonics, is at once the most rational and successful, 
provided it be resorted to in time to admit of the arrest of 
the progress of the symptoms. (j. o. A.) 

HYDEOGEN (from vScop, water, and yevma>, to generate) 
is a chemical element which in the free state occurs in 
volcanic gases, but exists for the most part in combination 
with oxygen as water. As its elemental characteristics 
and the chief compounds of hydrogen have already been 
described in the article Chemistey, vol. v. pp. 478, 488, 
491, 499, 544, &c., it is here only necessary to refer to 
the liquefaction of gaseous hydrogen. 1 

At the close of 1877 and in the beginning of 1878, 
nob only hydrogen, but all the so-called permanent gases, 
were reduced to the liquid state, an achievement the more 
remarkable as it was the result of the simultaneous but 
entirely independent labours of two distinguished physi- 
cists, M. Cailletet of CMtillon-sur-Seiue and M. Pictet 
of Geneva. The experiments of the former, who clearly 
demonstrated the possibility of liquefying acetylene, car- 
bonic oxide, hydrogen, methane, nitric oxide, nitrogen, 

1 The statement in the article Chemistry, vol. v, p. 479, that 
hydrogen has never been liquefied, was true at the date of publication. 
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and oxygen, are described in detail in the Annettes de 
Ghimie et de Physique , ser. 5, vol, xv. p, 132 ; those of 
M. Pictet, who operated only upon oxygen and hydrogen, 
are detailed in the same journal, ser. 5, vol, xiii. p. 145. 
The instrumental means employed by them were very dif- 
ferent, as will be evident from the following description. 

M. Cailletet’s apparatus is represented in the annexed sketch 
(fig. 1). The gas under experiment is contained in a stout glass 
tube of narrow bore of the form shown in fig. 2. 



Eig. 1. — Cailletet’s Apparatus for Liquefaction of Gases. 

To fill tliis tube with gas, both ends being open, a globule of mer- 
cury is first introduced at the lower curved extremity ; the tube is 
then placed in a nearly horizontal position, 'the curved extremity is 
connected with the holder containing the gas, or with the apparatus 
in which the gas is being evolved, by means of caoutchouc tubing, 
and a current of the pure dry 
gas is passed through the tube 
until tlie air is entirely ex- 
pelled ; this being effected, 
the point opposite to the 
curved extremity is sealed in 
the blowpipe flame ; the tube 
is then brought into a vertical 
position, so that the globule of 
mercury closes the lower ex- 
tremity, the caoutchouc tube 
is withdrawn, and the tube 
AA thus filled is screwed into 
its place in the cylinder B. 

The lower part of the cylinder 
contains mercury, the upper 
part water. The pressure is 
exerted by forcing a plunger 
into a massive steel cylinder 
filled with water by means of 
the screw and wheel seen on 
the left in fig. 1, the water 
being forced from this cylinder 
through the fine coiled tube 
into the upper part of the 
cylinder in which the glass 
tube is fixed ; by rapidly turn- 
ing the wheel seen on the right 
of the figure, a valve may be 
opened, allowing of the escape 
of the water, and thus tlie pres- 
sure on the gas may be sud- 
denly withdrawn. The pressure 
to which the gas is submitted 
is measured by means of either 
of the manometers seen on 
the right. The gas may be 
cooled by surrounding the tube A with liquid sulphur dioxide, car- 
bon dioxide, or nitrous oxide, and the deposition of ice on the out- 
side of the cylinder containing the refrigerating liquid is prevented 
by covering it with a glass cylinder or bell jar, under which is placed 
some desiccating material. By strongly compressing a gas in this 
apparatus, and then suddenly relieving it from pressure, an enor- 
mous reduction in its temperature is effected, owing to the sudden 
expansion of the gas, and it is under these circumstances that lique- 
faction takes place in cases where pressure alone is ineffective. On 
submitting hydrogen to a pressure of nearly 300 atmospheres, and 
then suddenly withdrawing the pressure, M, Cailletet observed the 
formation of a fine mist in the interior of the tube ; the experiments 
of Andrews and liis own previous observations had shown that this 
result afforded incontestable proof of the presence of liquid, if not 
of solid, particles. 

XII. — 55 
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The general disposition of U. Pictet's apparatus is seen in fig. 3, 
It u of a much more complex character, but permits of the ex- 
periment being nude on a comparatively very large scale. The 
condensation uf the gas is effected in a copper tube of narrow bore, 



Fig, 3. — Pictet’s Apparatus for Liquefaction of Gases. 

connected at the one end with a manometer capable of indicating 
pressures up to 800 atmospheres, and with a fine steel stop-cock, 
and at the "other with a very strong wrought-iron vessel in which 


the hydrogen is generated by heating a perfectly dry mixture of 
potassium formate with potassium hydroxide ; these two substances 
enter into reaction in accordance with the equation HCQOK-i- 
HOK= K 2 00 3 + H», thehydrogen being evolved in a perfectly regular 
manner when the temperature is maintained at 225°. The dimensions 
of the condensation tube are — internal diameter '001 metre, exter- 
nal diameter *015 metre, length 4*16 metres ; and the retort has a 
capacity of 1659 cubic centimetres. The charge introduced con- 
sisted of 500 grammes potassium hydroxide and 1251 grammes 
potassium formate. The condensation tube is surrounded with a 
wider tube containing condensed carbon dioxide or nitrous oxide; 
these tubes are enclosed in the lower box seen in the sketch. 
The upper box contains a tubular arrangement in which carbon 
dioxide or nitrous oxide from the gasholder is reduced to the liquid 
state. The pumps are such as are used in ice-making machines, one 
of each pair being an exhausting, the other a condensing pump; one 
pair of these pumps is employed in condensing and volatilizing the 
sulphur dioxide, and the other in condensing and volatilizing the 
carbon dioxide or nitrous oxide. Figs. 4 and 5 show the appa- 
ratus in vertical section and in plan. 

In working the apparatus, in the first place liquid sulphur dioxide 
from the reservoir seen between the first pair of pumps is charged 
into the outer tube of the condenser in the upper box, and is caused 
rapidly to evaporate by the action of the exhausting pump in con- 
nexion with the tube, while the other pump serves to recondense it 
in the reservoir, which is a hind of tubular boiler provided with a 
cold water circulation. The temperature of the liquid sulphur 
dioxide is thus reduced to - 65° C. ; on allowing the carbon dioxide or 
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-Vertical Section of Pictet’s Apparatus* 


nitrous oxide to enter the inner tube of the condenser thus cooled, 
it begins to liquefy under a pressure of about 4 atmospheres, and 
the condensation of the whole of the gas is effected at a pressure of 
from 4 to 7 atmospheres, the temperature of the liquid sulphur di- 
oxide fluctuating between - 65° and - 50°. The liquid carbon dioxide 



(or nitrous oxide) thus obtained is then allowed to pass into the tube 
surrounding the condensation tube, and by the action of the second 
exhausting pump it is caused to evaporate so quickly that it solidi- 
fies. The temperature may thus be reduced to - 120° or even - 140°. 

In describing his first experiment with hydrogen with this appa- 
ratus, hi. Pictet states that the pressure, having risen gradually 
during about 40 minutes, became stationary at about 650 atmo- 
spheres ; on then opening the stop-cock, the orifice being illumi- 
nated by a powerful electric light, an opaque jet of a highly char- 
acteristic steel-blue tint was, seen to issue forth. At the same 
moment, a sharp hissing noise Eke that produced on plunging a red- 
hot bar of iron into water was heard, and simultaneously a highly 



■Plan of Pictet’s Apparatus, 


characteristic rustling noise on the ground, recalling the sound of ! 


S hores, the pressure fell to 320 atmospheres, then 
owlyrose to 330 atmospheres, and remained constant 
for several minutes ; on now opening the stop-cock 
again, a jet issued of extremely short duration, accom- 
panied with the violent projection of solid particles, 
but then nothing escaped although the pressure was 
315 atmospheres, an indication that the hydrogen had 
Solidified in the interior of the tube. On ceasing to 


attended with the peculiar rustling noise alluded to; in fact, owing 
to the great reduction in temperature, due to the sudden volatilisation 
of the liquid, portions became solidified in the tube. On closing the 
stop-cock after several seconds, the pressure being still 370 atmo- 


took place with increasing frequency, until after about a quarter of 
an hour the pressure fell to zero, 

Pictet thus succeeded in liquefying and solidifying hydrogen on 
January 10th, 1878, Cailletet having demonstrated its liquefaction 
on December 30th previously. 
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HYDROMECHANICS 


Historical Introduction 1 

T HE word Hydromechanics is derived from the Greek 
v^po-fiTjxavLKdj meaning the mechanics of water and 
fluids in general. The science is divided into three 
branches . Hydrostatics , which deals with the equilibrium 
of fluids; Hydrodynamics , which deals with the mathe- 
matical theory of the motion of fluids, neglecting the 
viscosity , and Hydraulics , m which the motion of water 
m pipes and canals is considered, and hydrodynamical 
questions of practical application are investigated 
The science of hydromechanics was cultivated with less 
success among the ancients than any other branch of 
mechanical philosophy. When the human mind had made 
considerable progress m the other departments of physical 
science, the doctrine of fluids had not begun to occupy the 
attention of philosophers , and, if we except a few proposi- 
tions on the pressure and equilibrium of water, hydro- 
mechanics must be regarded as a modern science, which 
owes its existence and improvement to these great men 
who adorned the 17th and 18th centuries. 

Those general principles of hydrostatics which are to 
this day employed as the foundation of that part of the 
science were first given by Archimedes in his work ILepl 
rw oxpvpLevw, or Be as qucs vehuntur m Jiumido , about 250 
b o , and were afterwards applied to experiments by Marmus 
Ghetaldus m his Fromotus Archimedes (1603). Archimedes 
maintained that each particle of a fluid mass, when m equili- 
brium, is equally pressed in every direction , and he in- 
quired into the conditions according to which a solid body 
floating m a fluid should assume and preserve a position of 
equilibrium. We are also indebted to him for that in- 
genious hydrostatic process by which the purity of the 
precious metals can be ascertained, and for the screw engine 
which goes by his name. 

In the Greek school at Alexandria, which flourished 
under the auspices of the Ptolemies, the first attempts 
were made at the construction of hydraulic machinery. 
About 120 BO. the fountain of compression, the siphon, 
and the forcing pump were invented by Ctesibius and 
Hero ; and, though these machines operated by the pressure 
of the air, yet their inventors had no distinct notions of the 
preliminary branches of pneumatical science. The siphon 
is a simple instrument ; but the forcing pump is a com- 
plicated and abstruse invention, which could scarcely have 
been expected in the infancy of hydraulics. It was pro- 
bably suggested to Ctesibius by the Egyptian Wheel or 
Worn, which was common at that time, and which was a 
kind of chain pump, consisting of a number of earthen 
pots carried round by a wheel In some of these machmes 
the pots have a valve in the bottom which enables them 
to descend without much resistance, and diminishes greatly 
the load upon the wheel ; and, if we suppose that this valve 
was introduced so early as the time of Ctesibius, it is not 
difficult to perceive how such a machine might have led 
that philosopher to the invention of the forcing pump. 

Notwithstanding these inventions of the Alexandrian 
school, its attention does not seem to have been directed to 
the motion of fluids The first attempt to investigate this 
subject was made by Sextus Julius Frontinus, inspector of 
the public fountains at Rome in the reigns of Nerva and 
Trajan ; and we may justly suppose that his work, entitled 
Be Aqumduciihus Urbis Romm Commentarms, contains all 
the hydraulic knowledge of the ancients. After describing 

1 Tbs historical sketch of the subject is a revised abridgment of 
that written, hy David Buchanan, and prefixed to the article Hydro- 
dynamics in the 8th edition of this work 


the nine 2 great Roman aqueducts, to which he himself 
added five more, and mentioning the dates of their election, 
he considers the methods which were at that tune employed 
for ascertaining the quantity of water discharged from 
ajutages, and the mode of distributing the wateis of an 
aqueduct or a fountain. He justly remarks that the 
flow of water from an orifice depended not only on the 
magnitude of the orifice itself, but also on the height of 
the water m the reservoir , and that a pipe employed to 
carry off a portion of watei from an aqueduct should, as 
circumstances required, have a position more oi less inclined 
to the original direction of the current But as he was 
unacquainted with the true law of the velocities of running 
water as depending upon the depth of the orifice, we can 
scarcely be surprised at the want of precision which 
appears in his results 

It has generally been supposed that the Romans weie 
ignorant of the art of conducting and raising water by 
means of pipes , but it can scarcely be doubted, from the 
statement of Plmy and other authors, not only that they 
were acquainted with the hydrostatical principle, but that 
they actually used leaden pipes for the purpose. Plmy 
asserts that water will always rise to the height of its source, 
and he also adds that, m order to raise water up to an 
eminence, leaden pipes must be employed. 3 

Castelli and Torricelli, two of the disciples of Galileo, Castelli 
applied the discoveries of their master to the science of 
hydrodynamics In 1628 Castelli published a small work, 

Bella ihsara deW acque mrenti , in which he gave a veiy 
satisfactory explanation of several phenomena m the motion 
of fluids in rivers and canals. But he committed a great 
paralogism in supposing the velocity of the water propor- 
tional to the depth of the orifice below the surface of the 
vessel Torricelli, observing that m a jet where the water Tom- 
rushed through a small ajutage it rose to nearly the same ceUi 
height with the reservoir from which it was supplied, 
imagined that it ought to move with the same velocity as 
if it had fallen through that height hy the force of gravity. 

And hence he deduced this beautiful and important pro- 
position, that the velocities of fluids are as the square root 
of the head, allowing for the resistance of the air and 
the friction of the orifice, This theorem was published 
m 1613, at the end of his treatise Be Motu giamuni 
Frojectorum . It was afterwards confirmed by the ex- 
periments of Raphael Magiofcti on the quantities of water 
discharged from different ajutages under different pressures ; 
and, though it is true only in small orifices, it gave a new 
turn to the science of hydraulics. 

After the death of the celebrated Pascal, who discovered Pascal, 
the pressure of the atmosphere, a treatise on the equilibrium 
of fluids (Sur VEqmhhe des Liqueurs) was found among 


2 These nine aqueducts delivered eveiy day 14, 000 qumma, or about 
50,000,000 cubic feet of water, or about 50 cubic feet for the daily 
consumption of each inhabitant, supposing the population of Home to 
have been a million. Prom measurements of Frontinus at the close 
of the 1st century, the total length of channels of aqueducts was 285 
Roman miles (Roman mile- 1618 English yards) The supply mea- 
sured by Frontinus amounted to 13,470 qumanes, — outside Rome 
3164, inside 10,306. Measmed at the head the supply was 24,413 
qumanes, the difference being due to waste, and to some of the 
channels having fallen into decay. Paiker says . — “It has been com- 
puted by a French engineer that the supply to Rome was 832,306,624 
gallons daily If we assume the population at a million, the rate was 
332 gallons daily per person In our day we consider 40 gallons suffi- 
cient, and many think this excessive.” Modem supply vanes from 
24 to 50 gallons per head per day 
8 Plm. xxxvi See also Palladms, Be Rs Rustica, ix , xf,; Horace, 
Eyist, 1 . 10, 20; Ovid, Met., iv. 122. 
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ins matiuseupK and was gnen to the public m 1663 In mean between the velocities of the strata which enclose 
the iiiiiib ot Pad’ll hydruatitics assumed the dignity of it, and from this it evidently follows that the velocity of 
a v-aiee Tie Lw^ nt the equilibrium of dunk were a filament of water moving in a pipe is an arithmetical 
tka (inhaled n the must pempiuious and simple manner, mean between the velocities of the filaments which surround 
j»!l .Lilly umdiued by experiments The discovery of it Taking advantage of these lesults, it was afterwards 
Toiriedin it nuy be suppled, would have incited Pascal shown by Pitot that the retardations aiismg from friction 
ti> the udy nf hydraulics But as he has not heated this are inversely as the diameters of the pipes m which the 
buhj, in the work mentioned, it was probably composed fluid moves The attention of Newton was also directed 
bzfoic that discovery had been made public. * to the discharge of water from orifices m the bottom of 

Mimiie The theme m of Torricelli was employed by many succeed- vessels He supposed a cylindrical vessel full of water to 
hm writers, but particularly by the celebrated Mariotte, be perforated m its bottom with a small hole by which the 
whoco labours in this department of physics deserve to be water escaped, and the vessel to be supplied with uater in 
recorded His Tmitt dit JLjta'tuiuii ifos Laiuc, which wa3 such a manner that it always remained full at the same 
published after hi^ death m the year 1686, is founded on height He then supposed this cylindrical column of watei 
a great variety of well-conducted esperimenk on the motion to be divided into two parts, — the first, which he calls the 
of fluids, performed at Versailles and Chantilly In the “cataract,” being an hyperboloid generated by the revolu- 
discussiun of suiae points he has committed considerable ! tion of an hyperbola of the fifth degree around the axis of 
mktaktH. Others he has treated very superficially, and in | the cylinder which should pass through the orifice, and the 
none of hk experiment a does he seem to have attended to second the remainder of the water in the cylindrical vessel 
the diminution of efflux arising from the contraction of the He considered the horizontal strata of this hyperboloid as 
fluid vein, when the orifice is merely a perforation in a always m motion, while the remainder of the watei was m 
thm plate ; but he appears* to have been the first who a state of rest, and imagined that there was a kind of 
attempted to ascribe the discrepancy between theory and cataiact m the middle of the fluid When the results of 
experim eut to the retardation of the water's velocity arising this theory were compared with the quantity of water 
from friction. Hi» eontempnuiy Guglielimrn, who was actually discharged, Newton concluded that the velocity 
inspector of the river's and canals m the Milanese, had with which the water issued from the orifice was equal to 
asc libel tint. diminution of -velocity m riven to transverse that which a falling body would receive by descending 
motions arising ftuin inequalities in their bottom. But as ’ through half the height of water m the reservoir This 
Mariutte ob-mved -uailar obstructions even in glass pipes, | conclusion, however, is absolutely irreconcilable with the 
where im transverse cun cuts could exist, the cause assigned , known fact that jets of water rise nearly to the same height 
by Gugludmini seemed destitute of foundation. The j as their reservoirs, and New ton seems to have been aware 
French philosopher, therefore, regarded these obstructions j of this objection In the second edition of his Prinapta 
as tise effects* of friction. He supposes that the filaments j accordingly, which appeared m 1714, he reconsidered 
of water which guze along the sides of the pipe lose a j his theory. He had discovered a contraction in the 
pmtion of their velocity; that the contiguous filaments, ; vein of fluid (vena mntmeta) which issued from the 
2m mg on this account a gi eater velocity, rub upon, the orifice, and found that, at the distance of about a diameter 
former, and sullen, a diminution of their celerity, and that of the aperture, the section of the vein was contracted m 
the other filaments are affected w itk similar retardations , the subdupheate ratio of two to one He regarded, there- 
proportional to their distance from the axis of the pipe. [ fore, the section of the contracted vein as the true orifice 

In flik way the medium velocity of the current may be | from which the discharge of water ought to be deduced, 

diminished, and consequently the quantity of water dis- and the velocity of the effluent water as due to the whole 

charged in a given time must, from the effects of friction, ! height of water m the reservoir , and by this means his 

be considerably less than that which is computed from J theory became more conformable to the results of experience, 
theory. Gughelmmi was the first who attended to the ■ This theory, however, is still liable to serious objections, 
motion of water m riveis and open canals (La Ifuvra J The formation of a cataract is by no means agreeable to 
deW acque eurrmti)* Embracing the theorem of Torricelli, s the laws of hydrostatics ; for when a vessel is emptied by 
which had been confirmed by repeated experiments, i the efflux of water through an orifice in its bottom, all the 
Gugliehmni concluded that each particle in the perpen- ! particles of the fluid direct themselves toward this orifice, 
dicukr section of a current has a tendency to move with ; and therefore no part of it can be considered as m a state 
the same velocity as if it issued from an orifice at the same j of repose 

depth from, the surface. The consequences deducible from j The subject of the oscillation of waves, one of the most 
this theory of running waters are in every respect repugnant difficult in the science of hydrodynamics, was first in- 
to experience, and it is really surprising that it should have ( vestigated by Newton In the forty-fourth proposition 
been so hastily adopted by succeeding writers. Gughelmmi * of the second book of his Pnncupia y he has furnished us 
himself was sufficiently sensible that his parabolic theory j with a method of ascertaining the velocity of the waves of 
was contrary to fact, and endeavoured to reconcile them by | the sea, by observing the time in which they rise and fall, 
supposing the motion of rivers to be obstructed by trans- If the two vertical branches of a siphon, which communi- 
verse currents aiismg from irregularities in their bed. The cate by means of a horizontal branch, are filled with a fluid 
solution of this difficulty, as given by Mariotte, was more of known density, the two fluid columns, when m a state 
satisfactory^ and was afterwards adopted by Guglielmim, of rest, will be in equilibrium and their surfaces horizontal 
w ho in detained also that the viscosity of water had a con- But if the one column is raised above the level of the other, 
fcitlerable share in retarding its motion. and left to itself, it will descend below that level, and raise 

Newton The effects of friction and viscosity in diminishing the the other column above it, and, after a few oscillations, 
velocity of running water were noticed in the Principia they will return to a state of repose. Newton occupied 
of Sir Isaac Newton, who threw much light upon several himself in determining the duration of these oscillations, 
branches of hydromechanics At a time when the Carte- or the length of a pendulum isochronous to their duration ; 
sian system of vortices universally prevailed, this great man and he found, by a simple process of reasoning, that, 
found it necessary to investigate that absurd hypothesis, allowing for the effects of friction, the length of a syn- 
and in the course of his investigations he showed that the chronous pendulum is equal to one-half of the length of 
velocity of any stratum of the vortex is an arithmetical the siphon, that is, of the two vertical branches and the 
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horizontal one, and hence lie deduced the i&ochioms>m of 
these oscillations From this Newton concluded that the 
velocity of waves foimed on the suiface of water, either by 
the wind or by a body thrown into it, was in the sub- 
duplicate ratio of their size When their velocity, tlieie- 
fore, is measured, which can be easily done, the size of the 
waves will be determined by means of a pendulum which 
oscillates m the time that a wave takes to rise and fall 
Bernoulli Such was the state of hydrodynamics m 1738, when 
Daniel Bernoulli published his Hydrodynamics me de 
Yiribus et Motibus Flmdomm Commentani The germ 
of Daniel Bernoulli’s theory was fir&t published m his 
memoir entitled Theona Nova de 2Iotu Aqua) um per 
Canales quocunque fluentes, which he had communicated 
to the Academy of St Petersburg as early as 1726 His 
theory of the motion of fluids was founded on two supposi- 
tions, which appeared to him conformable to experience 
He supposed that the suiface of a fluid, contained m a ves- 
sel which is emptying itself by an orifice, lemams always 
horizontal , and, if the fluid mass is conceived to be divided 
into an infinite number of horizontal strata of the same 
bulk, that these strata remain contiguous to each other, 
and that all their points descend vertically, with velocities 
inversely proportional to their breadth, or to the Lomontal 
sections of the reservoir In order to determine the motion 
of each stratum, he employed the principle of the consei vatio 
vi7 mm vivanm , and obtained very elegant solutions In 
the opinion of the Abb4 Bossut, his work was one of the 
finest productions of mathematical genius The uncer- 
tainty ot the principle employed by Daniel Bernoulli, 
which has never been demonstrated m a general manner, 
deprived bis results of that confidence which they would 
otherwise have deserved, and rendered it desirable to have 
a theory more certain, and depending solely on the funda- 
mental laws of mechanics. Maclaurm and John Bernoulli, 
who were of this opinion, resolved the problem by more 
direct methods, the one mliis Fluxions, published m 1742, 
and the other in his Hydrauhca nunc pnmim detecta , et 
demonstrata directe ex fundamentis pure mechanics, which 
forms the fourth volume of his works The method 
employed by Maclaurm has been thought not sufficiently 
rigorous, and that of John Bernoulli is, in the opinion of 
Lagrange, defective m perspicuity and precision. 

D’Alem- The theory of Daniel Bernoulli was opposed also by 
l> ey t the celebrated D’Alembert When generalizing James 
Bernoulli’s theory of pendulums lie discovered a prin- 
ciple of dynamics so simple and general that it reduced 
the laws of the motions of bodies to that of then equili- 
brium, He applied this principle to the motion of fluids, 
and gave a specimen of its application at the end of his 
Dynamics m 1743* It was more fully developed in his 
Traite des Fluides , which was published in 1744, wheie 
he has resolved, m the most simple and elegant manner, all 
the problems which relate to the equilibrium and motion 
of fluids He makes use of the very same suppositions as 
Daniel Bernoulli, though his calculus is established m a 
very different manner* He considers, at every instant, the 
actual motion of a stratum as composed of a motion which 
it had in the preceding instant and of a motion which it 
has lost, The laws of equilibrium between the motions 
lost furnish him with equations which represent the motion 
of the fluid, Although the science of hydrodynamics had 
then made considerable progress, yet it was chiefly founded 
on hypothesis. It remained a desideratum to express by 
equations the motion of a particle of the fluid in any assigned 
direction* These equations were found by D’Alembert from 
two principles, — that a rectangular canal, taken m a mass 
of fluid in equilibrium, is itself m equilibrium ; and that 
a portion of the fluid, m passing from one place to another, 
preserves the same volume when the fluid is incompressible, 
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oi dilates itself aecmdiug to a given law when the fbdd k 
elastic His vei j ingenious method w as published m 1752, 
m Ins Essai siu la litshtame des Flunks It was bi ought 
to perfection in h is Opv'mTts Matin mt tuques, ami was 
adopted by Euler 

Befoie the time of D Alembert, it the gieat object of 
philosopher^ to submit the motion of fluid* to genet al 
tmmulm, independent of all hypothesis Then attempts, 
howevei, were altogether fruitless , foi the method of 
fluxions, which pioduced such important change* in the 
physical sciences, was but a feeble .nmliaiy m the science 
of hydraulic-* For the lesolutiuu of the question* concern- 
ing the motion of fluids, we are indebted to the method of 
paitial differences, a new calculus, With w Inch Euler enuched 
the sciences Thia great discovciy wa* hist applied to the 
motion of water by D’Alembeit, and enabled both him and 
Eulet to represent the theory of fluid* m formulae redacted 
by no particular hypothesis 

The mo&fe successful labourer m the science of hydro- Dukut 
dynamics was the Chevaliei Dubuat, engineer m ordinal y 
to the king of Fiance Following m the steps of the Able 
Bossut (Nowell A cqiuunus svr la resistance des jhtnh% 

1777), he prosecuted the mqumes of that philosopher with 
uncommon ingenuity * and in the yeai 1786 he published, 
in two volumes, Ins Pnnnpcs cF Hyd) antique, which 
contains a satisfactory theoiy of the motion of fluids, 
founded solely upon experiments Dubuat considered that 
if water were a perfect fluid, and the channels m winch it 
flowed infinitely smooth, its motion would be continually 
accelerated, like that of bodies descending in an inclined 
plane But as the motion of nveis l* not continually 
accelerated, and soon arrives at a state of umfoimity, it is 
evident that the viscosity of the watei, and the friction of 
the channel m which it descends, must equal the accelerating 
foice Dubuat therefore assumes it as a proposition of 
fundamental impoitance that, when water flows in any 
channel or bed, the accelerating force winch obliges it to 
move is equal to the sum of all the resistances which it 
meets with, whether they arise from its own viscosity or 
from the friction of its bed. This principle was employed 
by Dubuat m the first edition of his work, which appealed 
in 1779, but the theory contained in that edition was 
founded on the experiments of others He soon saw, 
however, that a theory so new, and leading to results 
different from the ordinary theory, should be founded on 
new experiments moie direct than the former, and lie was 
employed in the performance of these from 1780 to 1783. 

The experiments of Bossut ha\ mg been made only on pipes 
of a moderate declivity, Dubuat found it necessary to 
supply this defect He used declivities of every kind, and 
made his experiments upon channels from a line and a half 
m diameter to seven or eight square toises 

The theoiy of running water was greatly advanced byProny 
the researches of Piony From a collection of the be*t 
expeiiments by Couplet, Bossut, and Dubuat he selected 
eighty-two (fifty-one on the velocity of water in conduit 
pipes, and thirty-one on its velocity in open canals) , and, 
discussing these on physical and mechanical principles, lie 
succeeded in drawing up general formuke, which afford a 
simple expression for the velocity of running watei 

Eytelwem of Berlin published, in 1801, a valuable com- Evtel- 
pendium of Hydraulics, entitled Haiidbuch dec Meehanil 
und dev Hydraulil, which contains an account of many 
new and valuable experiments made by himself. He in- 
vestigates the subject of the discharge of w r ater by com- 
pound pipes, the motions of jets, and their impulses 
against plane and oblique surfaces, and he shows theo- 
retically that a water wheel will have its effect a maxi- 
mum when its circumference moves with half the velocity 
of the stream. 
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Met A series of interesting hyduulic experiments was made 
anl a t llmu in 1S09 by Mallet and Vici They found that 
' iLI a pipe whoo gauge was five ounces French measure (or 
0 030 3$ Trench kilolitres) furnished one-seventh more water 
thin five pipes of one ounce, an effect arising from the 
velocity being diminished by friction m the ratio of the 
perimeters of the orifices as compared with their areas 
Haftette Haehette, m the year 1816, presented to the National 
Institute a memoir containing the results of experiments 
which he had made on the spouting of fluids, and the 
discharge of vessels The objects he had in view were 
to measure the contracted part of a fluid vein, to examine 
the phenomena attendant on additional tubes, and to 
investigate and describe the figure of the fluid vein, and 
the results which take place when different forms of orifices 
are employed. Hachetfce showed in the second part of his 
memoir that greater or lesser volumes of water will be 
discharged in the same time through tubes of different 
figures, the apertures in all having the same dimensions 
He also gave several remarkable results respecting other 
fluids issuing out of orifices into air or a vacuum. 

Imesti- Several very interesting experiments on the propagation 
gaUoiB 0 | Yravea have been made by the brothers Weber 1 and by 
%Ves. Hidone. Mr John Scott Russell performed a number of 
experiments on waves, which are described in the Edin- 
burgh Transactions, vol. xiv , and m the British Association 
Repot t for 1837 The mathematical theory has been 
worked out by Green, Stokes, Rankine, and other mathe- 
maticians, bat still offers an interesting field for the inves- 
tigator, Stokeses Report of the British Association for 
1846 on Recent Researches in Hydrodynamics gives an 
account of the subject as it existed at that date. 

Bid<me In 1826 Bidone, 2 besides his experiments on waves, 
made a series on the velocity of running water at the 
hydraulic establishment of the university of Turin, and he 
published an account of them in 1829, After giving a 
description of his apparatus and method of experimenting, 
he gives the figures obtained from fluid veins, sections of 
which were taken at different distances from the orifice. 
Poncelet In the year 1827 Poncelet published a Memoirs sur 
les Bones Hyclrauliques cl Aubes Oourhes, containing his 
experiments on the undershot wheel with curved palettes, 
which he had invented in the year 1821 The best 
undershot previous to the introduction of the Poncelet wheel 
never developed more than 0 25 of the work of the water, 
whereas this utilized 060 of that work, which is nearly 
equivalent to the maximum effect of the breast wheel. 
The principle on which the Poncelet wheel acts, and that 
which makes it utilise so much of the work of the water, 
is that the water is received by the curved floats without 
any shock, and is discharged finally with a small velocity. 
This undershot wheel is much used in Prance. 

Fowr* Previous to the year 1827, the wheels required in the 
nejT0 ^ milk and manufactories of Germany and Francs were 
generally those which worked with the axis horizontal, or 
the tub and spoon wheels with the axis vertical ; but in that 
year a young mechanician named Foumeyron introduced a 
wheel working with the ass vertical, yet wholly different 
from the latter kind. Foumeyron showed that in existing 
wheels with a vertical axis the water left the wheel with 
considerable velocity In the direction of the motion of the 
wheel, and thus carried away and wasted much of the energy 
of the fall. By the introduction of a series of fixed guide 
blades, which gave the water initially a backward velocity 
of rotation, the water left the wheel with a much smaller 
velocity of discharge. He thus invented the first complete 
turbine, a kind of water motor which has largely superseded 


' l wfZx&nmmti ffegrutuhi, Leipsic, 182 ?. 
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the more cumbrous watei wheels previously in use 
Shortly after the invention was made public, Foumeyron 
was awarded the prize of 6000 francs which was offered by 
the Society for the Encouragement of National Industry 

The most extensive expei intents on the discharge of water Recent 
from orifices are those made under the duection of the 1OT esti- 
French Government by Poncelet and Lesbros (Experiences gatl0DS ‘ 
Hydnmhques, Pans, 1851) Boxleau (Traite de la mesnre 
des extux courantes) has discussed these results and added 
experiments of his own. Bornemann has re-examined all 
these results with great care, and has been able to express 
in formula tbe variation of the coefficients of discharge in 
different conditions ( Civilmgemeur , 1880). Very valuable 
experiments leading to a modification of the usual formula 
for the discharge over weirs were made by Mr J, B Francis 
(Lowell Hydraulic Experiments, Boston, Mass., 1855) 
Wiesbach also has made many experimental investigations 
of the discharge of fluids. 

The friction of water investigated originally by Coulomb 
at slow speeds has been measured for higher speeds by Mr 
W Fronde, whose researches have very great value m the 
theory of ship resistance (Repori of Bnt Assoc , 1869). 

The flow of air and steam from orifices Jias been measured 
by many experimenters from Young to Saint Yenant Mr 
Napier in some interesting experiments first pointed out 
that when the ratio of the pressures on the two sides of an 
orifice exceeded a certain limit the measured discharge was 
very different from that calculated by the accepted formulae. 

Since then numerous experiments have been made, and tbe 
theory of the flow of elastic fluids has been discussed in 
numerous memoirs. The valuable investigations of Fiiegner 
( Oimhngenieur , 1878) deserve special mention. 

A most valuable investigation of the flow of water m 
pipes and channels has been carried out with exceptional 
accuracy and on a very large scale by the late M. Darcy, 
and continued by his successor the late M. Bazin, at the 
expense of the French Government (Eecherclies Hydrau- 
hqiies, Pans, 1866). The measurement of the flow in rivers 
has been extensively earned out, especially by German 
engineers Harlacheris Beitrage zur Hydrographic des 
Eonigreiches Bolmen contains exceedingly valuable measure 
ments of this kind, and a comparison of the experimental 
results with all the formulae of flow which have been pro- 
posed. Messrs Humphreys and Abbott’s gaugmgs of the 
Mississippi for the United States Government, Mr Gordon’s 
gaugings of the Irrawaddi, and Captain Cunningham’s 
experiments on the Ganges Canal may be referred to as 
having materially advanced hydraulic science. 

The first adequate theory of turbines is that of Poncelet 
in the Cowptes Rendus de V Academe de Fans, 1838. 
Redtenbacher’s Theone %nd Bau der Turbmen und Yen - - 
tUatoren (Mannheim, 1844) is the first complete treatise on 
the subject. Girard’s turbine, which was of an entirely new 
type, was discussed in Le Genie industrielle , 1856-1857, 
and lately by Fink (GiviUngemeur, 1880). Important 
experiments on turbines were made by Francis (Lowell 
Hydraulic Experiments, Boston, Mass., 1855) 

General Principles. 

Hydromechanics is the science of the equilibrium and 
motion of fluids, both elastic and non-elastic. A fluid is 
defined to be a substance which yields continually to the 
slightest tangential stress; and, consequently, when the fluid 
has come to rest, the stress across any surface in the fluid 
must be normal to the surface. 

The stress considered in hydromechanics is always a 
pressure, as fluids are in general capable o£ sustaining only 
a slight tension without disruption (see Cap ill ary Action). 

The intensity of the pressure is measured, as in the subject 
of elasticity, by the number of units of force per unit of area. 
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If an area a be pushed by P units of force, then the mean 

P 

pressure p over the area a is or, if p be variable, then 

a 

p 

at any point p — It — , a being any small area enclosing the 

point at which p is required, and P the number of units 
of force with which a is pushed 

The pressure across any surface being normal to the 
surface, it follows from the general equations of internal 
stress (see Elasticity) that at a pomt the pressure is the 
same m all directions about the pomt. This may be proved 
independently by considering the equilibrium of a tetra- 
hedron ABOD. Let p , p r be the piessures on the faces 
ABC, BCD, and xesolve the forces parallel to the edge AD , 
the face ABC will be pushed by a force p x area ABC, and 
the face BCD will be pushed by a force p' x area BCD ; and 
the projections of the areas ABC, BCD on a plane per- 
pendicular to AD being equal, it follows that p—p 

If forces act throughout the fluid so that the pressure 
varies from one point to another, we must suppose the 
tetrahedron taken indefinitely small, and then the impressed 
forces, depending bn the volume, may be neglected m com- 
parison with the forces acting on the faces, which depend 
on the surface of the tetrahedron 

When fluids such as exist m nature are in motion, the 
stresses across any surfaces are no longer normal, but 
tangential stresses are called into play, the intensities of 
which depend upon the relative motion of the parts of the 
fluid , those tangential stresses are said to be due to the 
viscosity of the fluid. 

The difference between a solid and a fluid is that in a 
solid the tangential stress must exceed a certain amount 
before permanent shearing takes place, otherwise the stress 
being removed the sohd regains its shape ; in a fluid the 
slightest tangential stress produces a permanent deformation, 
and if continued long enough will cause a complete change 
of form, however great the viscosity of the fluid may be. 1 
But little progress has been made m the theory of the 
motion of viscous fluids, those cases which have been 
worked out mostly falling under the head of the practical 
subject of hydraulics. In the theoretical subject of hydro- 
dynamics the motion of the so-called perfect fluids only 
is considered, — fluids in which no viscosity is supposed to 
exist, and in which therefore the pressure at a point is 
the same in all directions. 

Fluids are divided into two classes, incompressible fluids 
called liquids, and compressible fluids called gases The 
so-called incompressible fluids are in reality compressible, 
but the compressibility being small is neglected in ordinary 
problems. 

The compression of a substance is defined to be the ratio 
of the diminution of the volume to the original volume ; 
and the compressibility is defined to be the ratio of the 
compression to the pressure producing it. The elasticity 
or resilience of volume is the ratio of the pressure to the 
compressiou produced, aud is therefore the reciprocal of the 
compressibility. Fluids, from the definition, possess only 
elasticity of volume , an elastic solid possesses in addition 
an elasticity of figure, called also the rigidity , 

~ A table of the elasticities and compressibilities of liquids 
is given in Everett’s Units and Physical Constants , ex- 
pressed m C. G. S units; for instance, at 8° C. the elasticity 
of water is 2*08 x 10 10 , and the compressibility per atmo- 
sphere is 4 *81 X l(k“ 5 . The elasticity of water is also 
proved to exist, and can be determined from the velocity 
of sound in water, for instance, in water of density unity, 
the velocity is the square root of the elasticity, and there- 


1 For examples of the difference between a soft solid and a very 

viscous fluid see ifaXWelTs JZectt, chap. aad. 


fore 144,000 centimetres per second, which agrees closely 
with the velocity determined by experiment 
Compressible fluids or gases are assumed to obey the 
two gaseous laws 

The first gaseous law, discoveied by Boyle, aud gene- 
rally called Boyle’s law, asserts that tlie pressure of a gi\ en 
quantity of a gas at a given temperature varies inversely 
as the volume, or directly as the density 

The density is defined to be the number of units of mass 
m the unit ot volume, and the specific vohtnie is the volume 
of the unit of mass Hence Boyles law asset ts that the 
pressure of a gas at a given temper atm e vanes as the 
density, or inversely as the specific volume 

Dalton generalized Boyle’s law foi a mixture of gases by 
enunciating the law that the piessure of a mixture of gases 
is the sum of the separate pressures each gas would have if 
it existed alone m the containing vessel 

If we suppose all the gases the same, we aie led to 
Boyle’s law, since, if a gramme of air m a centimetre cube 
produces a certain pressure, then two grammes will pioduce 
double the pressure, thiee grammes treble the pressuie, 
and so on ; hence the pressure varies as the density This 
method of exhibiting Boyle’s law is due to Bankme (Max- 
well, Heat , p 27) 

The second gaseous law was discovered by Charles, but 
it generally goes by Gay-Lussac’s name. It asserts that 
under constant pressure the volume of a given quantity of 
every gas mci eases by about of its volume at 0° C. for 
a rise of temperature of 1° C. Therefore, if v be the 
volume at r° C and v Q the volume at 0° C , then 
v _ ^ , r 273 + r 
v 0 ~ + 273 “ 273~~ 

If we reckon temperature from -273° C, and pur 
273 + r=f, then t is called the absolute temperature, and 
-273° C is called the absolute zero, and the second 
gaseous law asserts that at a constant pressure the volume 
of a given quantity of gas is proportional to the absolute 
temperature. 

Combined with Boyle’s law, tins leads to the result that 
pvcctj**Jlt suppose, 

where p is the pressure, v the specific volume, and t the absolute 
temperature ; also, if p denote the density, 

a ndp^Rpif. 


To determine the numerical value of^=R, in C.G.S. units, sup- 

t 


pose at 80 = C a centimetre cube of air is 001 of a gramme, the 
height of the barometer being 7 6 centimetres, and the numerical 
value of (} to be 981 , then 

p = 981 x 1342 x 76 «= 1G 6 very nearly, 

£—273 + 80 = 353, 



2833. 


If the temperature is kept constant, then, an increment of pressure 
dp producing a compression - — , the elasticity of volume 




and therefore at a constant temperatuie the elasticity is equal to 
the pressure. 

Professor Maxwell (Heat, p 171) has proved from first principles 
that the ratio of the elasticity of volume when no heat escapes is to 
the elasticity at constant temperature as the specific heat at constant 
pressure to the specific heat at constant volume 

Consequently if y denotes the ratio of the specific heat at constant 
pressure to the specific heat at constant volume, and if the gas be 
compressed and no heat allowed to escape, then 



or 

or 


dp , civ 

— + O' — - 
p 1 y 


0 , 


constant. 
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Consequent] v, if p, p be the pressures, r, ri the specific volumes, 
p, p f tlie densities and f, f the absolute temperatures at two diffe- 
rent states of a gas, when no heat lias been allowed to escape, then 


tirHfNr) 


f \-£- 

iVl : 


since 


pv' i r * 


The value of 7 for air is about 1*4 ; for instance, the velocity of 
sound is fj 7 ; and, for dry air at r 8 C. , 


7-8376x10^1 ; 


and therefore the velocity o£ sound in centimetres per second 
= 33240\/^l + = 33240 + 60r, nearly. 

We have defined the density of a substance to be the 
number of units of mass m the unit of volume; for in- 
stance, with English units the density is the number of 
pounds in a cubic foot, and the density of water would be 
62*5, a cubic foot of water being 1000 oz. But the den- 
sities of substances are generally tabulated relatively to 
water, and the old-fashioned name for the density relative 
to water was specific gravity. With French units of the 
centimetre and the gramme, a centimetre cube of water 
being a gramme, the density of water is unity. 


PART I— HYDROSTATICS. 


Hydrostatics is the science of the equilibrium of fluids. 
When a fluid has come to rest there can be no tangential 
stress, and consequently the stress across any surface is 
normal to the surface, and therefore the same in all direc- 
tions about a point. We shall begin with a few elemeutary 
propositions about the equilibrium of liquids like water 
under gravity, aud afterwards proceed to the consideration 
of the equilibrium of any fluid under any forces. 

Prop. 3. The pressure is the same at all points in a horizontal 
plane of a liquid at rest under gravity. 

For, taking any two points in the same horizontal plane, and 
joining them, and describing about the joining line as axis an inde- 
finitely thin cylinder, then, since the weight and the pressures on the 
sides of the cylinder are normal to the axis of the cylinder, resolv- 
ing parallel to the axis of the cylinder, the pressures on the ends 
must he equal for equilibrum, and must therefore he of equal 
intensity. 

Corollary . — It follows that the free surface must be a horizontal 
plane, supposing the pressure uniform over it, and gravity to act in 
parallel vertical lines. 

That the free surface is a plane is verified experimentally by 
the fact that objects are seen by reflexion at the surface undisturbed 
as in a plane mirror ; and that it is a horizontal plane is verified 
by the fact that a plumb line and its image by reflexion at the 
surface always appear in the same straight line^ 

Prop. 31/ The pressure at any point of a liquid at rest under 
gravity is proportional to the depth. 

For, let F (tig. l)be any point at a depth AP=s in the liquid, and 
about AP as axis describe a cylinder, of sectional area a suppose. 
Then, considering the equilibrium of the liquid in this cylinder, 
and resolving vertically, the pressure, p suppose, at P acting over 
the area a must balance the weight of the liquid in the cylinder, 
neglecting the atmospheric pressure, and there- 
fore 

pxa* 

or p ^pz , 

p denoting the weight of the liquid per unit of 
volume. 

In practical hydrostatics the gravitation 
measure of forces is employed, and p the 
pressure is generally estimated in ft per square 
inch, and then, an inch being the unit of 
length, % is given in inches, and p is the num- 
ber of pounds to a cubic inch of the liquid con- 
sidered 

Thus with water, taking a cubic foot of water 
to be 62‘4 ft, 

02*4 n 

If, however, % be measured in feet mdp in ft per square Inch, 

^“W“°' 4SSx *- 

Consequently the head of each foot of water produces a pressure 
of 0 *4 33 ft to the square inch. 

With the French metric system of units, a centimetre cube of 
water is one gramme, and therefore with the centimetre as the 
unit of length and gramme as unit of weight, using gravitation 
units of force, p~l. andp*= 2 . 

Fven if the point C considered ffig, 2 ) should not be vertically 
Maw the actual free surface, it still follows that the pressure at 


C is proportional to the depth below the free surface. For the 
pressure at C is equal to the pressure at I) in the same horizontal 
plane, and this is proportional to the depth 
DK, that is, to the depth CF. 

If the atmospheric pressure «• be taken 
into account, then 

and generally, at different depths s and z', 

or the difference of the pressures at any two 
points of a liquid at rest under gravity is 
proportional to the difference of the depths. Fig. 2, 

Corollary . — It follows from this that a liquid rises to the same 
level in a series of communicating vessels (fig. 3), since the fluid 
must have one horizontal plane as the free surface. 



If liquids of different densities p and p be poured into the two 
branches of a bent tube, the heights of the free surfaces above the 
plane of separation will be inversely as the densities. For the pres- 
sure a the level of the common sur- 
face being constant, and in one case 
due to a height h of liquid of density 
p and in the other case to a height h f 
of liquid of density p\ therefore 
ph = pK , 

or h : h'^p : p. 

The barometer (fig. 4) is in reality an 
instrument of this character, for a 
column of mercury, of density <r and 
height h suppose, supports a column of 
air, which is of density p suppose, and, 
if homogeneous, would reach to a 
height H, Hence the pressure at the 
level of the common surface 
p=oA=pH, 

estimated In gravitation measure. 

If the tube AB should not be ex- 
actly vertical, then fa must be taken 
to denote the vertical distance between 
the level of the mercury at P and Q, 
which becomes difficult to estimate at 
sea when the ship is rolling. 

When A is observed the temperature 
must also be observed; for at the same 
pressure the coefficient of linear expan- 
sion of Ji is the coefficient of cubical 
expansion of mercury. For, if the density of inercmy were halved, 
the height fa would be doubled, and so on in any proportion. 


A 



Fig. 1. 
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H is called the pressure height (Everett, Units and Physical 
Constants). For dry air at 0° C., 

H = 7*9SSxlQ 5 centimetres. 

Prop. III. To find the pressure on the bottom of a vessel of any 
form containing liquid, the bottom of the vessel being supposed 
a horizontal plane. 

The pressure at any point of the base being the same and due 
to the depth below the free surface, whatever be the shape of the 
sides of the vessel, as in fig. 5, it follows that the pressure on the 
base AB is equal to the weight of the liquid contained in an imagin- 
ary cylinder, traced out by vertical lines round the base AB reaching 
to the surface. 

In order to illustrate this, let there be four vessels A, B, C, D 
(fig. 6), having bottoms all of the same area, and closed by 
plates E, F, G, H, of the same weight. Let the plates also be 
kept in their places by means of strings passing over pulleys and 
supporting equal weights v:,vf,w ,f pv. ,u The weights will measure 
the vertical forces acting on the plates, i.c. t the bases of the vessels. 
It will be found that water must be poured into each vessel to the 
same height to cause the plates to descend. The same will be the 
case whatever he the shapes of the vessels, and the extreme cases of 
a very large base acted upon by the pressure of water in a very con- 



A B A B A B 

Fig. 5. 


tracted vessel, and of a very small area kept closed by a very small 
weight when the vessel is very much enlarged above, constitute what 
used to be called the hydrostatic paradox. Another kind of hydro- 




static paradox is the hydraulic press, where water, pumped in with 
small exertion by a forcing pump of which the plunger is of small 
diameter, causes a second plunger of very much greater diameter to 
rise and produce a very great pressure. 

Prop. IY. [Archimedes' s Principle ), — The resultant pressure of a 
fluid on a body immersed in it acts vertically upwards through the 
centre of gravity, and is equal to the weight of the displaced liquid. 

For, suppose the body removed and its place filled up with fluid 
as it would be at rest, and imagine for clearness this fluid solidified. 
The fluid pressures which act upon this solidified fluid are the same 
as before, and since the fluid is in equilibrium under its own weight 
and the fluid pressures, the resultant of the fluid pressures must be 
a single vertical force equal to the weight of the displaced liquid, 
and acting upwards through the centre of gravity of the displaced 
liquid. 

Corollary . — If a body float at rest in fluid, the weight of the 
body must be equal to the weight of the displaced fluid, and the 
C.G.s of the body and displaced fluid must he in the same vertical 
line. For instance, the weight of water displaced by a ship is 
equal to the weight of the whole ship, masts, rigging and all. 
When a balloon is at rest in the air, the weight of the balloon is 
equal to the weight of air displaced. 

Archimedes’s principle is employed to determine the densities of 
bodies ; for, if w be the weight of a body weighed in a balance in 
air (strictly speaking m vacuo), and if vf be its apparent weight 
when immersed in water, then w - to', the resultant upward pres- 
sure of the water, is equal to the weight of water displaced, and 
the density relative to water is therefore 


w 

iv~vJ * 

In very accurate weighings the weight of air displaced must he 


taken into account, the real weight of a body being its apparent 
weight in air plus the weight of air displaced. Thus, if in air a 
pound of lead and a pound of feathers balance in a pair of scales, if 
placed under a receiver and the air exhausted the feathers would 
preponderate. 

The densities of liquids and solids are also determined by hydro- 
meters, for a description of which consult the article Hydrometer. 

The numerical measure of the density of a substance being the 
quotient of the number of units of mass (or weight) by the number 
of units of volume, it follows that in a mixture of fluids the density 
of the mixture is the quotient of the number of units of mass in 
the component fluids by the volume of the mixture. 

The volume of the mixture will in general be the sum of the 
volumes of the component fluids, except in some cases where the 
fluids combine chemically with each other. If equal volumes of the 
component fluids betaken, the density of the mixture will therefore 
be the arithmetical mean of the densities of the component fluids ; 
hut if equal weights be taken, the density of the mixture will be 
the harmonica! mean of the densities of the component fluids, no 
change of volume being supposed to take place. 

Prop . V. To find the resultant vertical and horizontal pressures on 
one side of a portion of a surface immersed in fluid at rest under 
gravity. 

The resultant vertical pressure is the weight of the superincum- 
bent fluid contained by vertical lines drawn round the bounding 
curve of the surface to the free surface. If, however, the free sur- 
face does not extend over the surface, we must suppose it made to 
do so by filling up the empty space with fluid. The line of action 
of the resultant vertical pressure passes through the centre of gravity 
of this superincumbent fluid. 

The resultant horizontal pressure in any direction is equal to the 
resultant pressure on the plane area traced out on a plane perpendi- 
cular to the given horizontal direction by horizontal lines drawn 
through the hounding line of the surface in the given direction.; 
this plane area is called the orthogonal projection of the surface on 
a plane perpendicular to the given direction. For, resolving in the 
given direction the weight of the enclosed liquid and the pressures 
on the cylindrical surface traced out by the horizontal lines acting 
in a direction at right angles, the horizontal components of the 
pressures on the ends balance, which proves the proposition. The 
line of action of this horizontal pressure passes through the centre 
of pressure of the plane area [vide “ Centre of Pressure "). 

If a plane area he immersed in homogeneous liquid at rest under 
gravity, the resultant force acting on one side of the area will be 
the product of the area and the pressure at the centre of gravity of 
the area. 

For, dA denoting an element of the area, and z its depth, the 
resultant pressure 

^Jpzdk^pzA , 
which proves the proposition. 


General Equations of Equilibrium, of any Fluid at rest under any 
Forces. 

If we take any arbitrary origin 0, and three rectangular axes of 
reference 0;r, Oy, Or, then, if jp be the pressure, p the density, and 
X, Y, Z the components of the impressed force per unit of mass 
at the point xyz, the equilibrium of the fluid in any closed surface 
S requires, resolving parallel to the axis of x t 

fftydS ~JffpXdxdyd= , 

the integrations extending respectively over the surface and through 
the volume of tlie space S, and l, m, n denoting the direction-cosines 
of the outward drawn normal at the surface element di>. 

But by Green’s transformation 

/JlpdS = JJf% tedydz, 

and therefore JJJ' ~ dxdydz = JJj 'pEdxdydz, 

leading to the differential relation 


Similarly. |=^.| =>*. 

The three equations of equilibrium obtained by taking moments 
about the axis will be found to be satisfied identically. 

Hence the space variation of the pressure in any direction is equal 
to the resolved force per unit of volume in that direction. The 
resultant force is therefore in the direction of the greatest space 
variation of the pressure, that is, normal to the surface of equal 
pressure ; and the lines of force must therefore be capable of being 
cut orthogonally by a system of surfaces, which will be the surfaces 
of equal pressure, 

' xii. — $6 
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If we neglect changes of temperature, then, the density at any 
point being a function of the pressure, it follows that surfaces of equal 

pressure arc also surfaces of equal density, and therefore ™ , 

JL A & are the partial differential coefficients with respect 
p dij* p dz 

to ,r,y,£ of some function P of such that P= / , and there- 

fore also X,Y,2 must he the partial differential coefficients of some 
function -Y, called the potential, such that the force m any 
direction is rate of diminution of Y m that direction , and the con- 
ditions of equilibrium A &c , are equivalent to 

d?,<ZY A <fY A d?d Y n . 


, - 

do? cfa i 


, A 

5 ds + ^ 

or P + Y — constant * 

If the temperature be variable, then the surfaces of equal pressure 
and density need not be coincident ; but, since the pressure is a 
function of the density and temperature only, it follows that the 
surfaces ot equal temperature and of equal density must intersect m 
curves which lie on surfaces of equal pressure 
As an example of the use of the general equations, take the 
simplest case of a homogeneous liquid at rest under gravity, then, 
the axis of z being directed vertically downwards, the equations 
become 

JL‘i£«n 

p dx 1 p dy 1 p dz g> 
and therefore p-vf-'rgp^ w being the pressure at the level of the 
origin, 

We are here employing a new unit of force — the absolute unit — 
which is defined as the force which causes unit acceleration in the 
unit of mass. With the same units of length, time, and mass, 
the gravitation unit of force is g times the absolute unit of force ; for 
instance, m the equations p =* pz t and p^gfpz, thej? in the first equa- 
tion is measured in gravitation units of force per unit of area, and 
in the second equation in absolute units of force per unit of area. 

Again, suppose the density to vary as any power of the depth, and 
put 

& 


then 

and 




•9P~ttjar 




If the fluid be elastic, and the temperature uniform, p **£/>, and 
l^dp dp 
p dz p dz J } 

and integrating, 

l0 ^-f -> 

p =* 'sre k * 

qs 

■zf k 
p^~e . 

Consequently, as we go upm the air, if the temperature be uniform, 
as the heights increase m arithmetical progression, the pressures and 
densities diminish in geometrical progression. 

If K denote the premie height, then 
p*»Jcp~gpK f 

and therefore H=* ~ *, 

9 

and if jq* p s denote the pressures at levels %, sq, then 

a.; e , 

JPx 

or log , 

«*HxM026log 1& ^L. 

For dry air at 0° <X, taking H**S6,0D0 fait, 

^-^60,000 txm fly. 

JPs 

—(Maxwell, Eeaty chap. adr-) 

Thefflgwe pfiU Ear®,* 

Suppose a fluid mass arranged under the gravitation of its parte 
In concentric spherical strata, the density increasing towards the 
centre for afohfiity of equilibrium, and p being the density at 4 
distance i from the centre > If we suppose this mass to he rotating 


without relative motion of it3 parts about an axis, and to be slightly 
disturbed m consequence of the rotation from the spherical arrange- 
ment of the strata, we can gam an idea of the figure of the earth on 
the hypothesis of original fluidity 
If <o be the angular velocity, we must suppose a disturbing 
function, whose potential is Jarir 2 un % added to the giavitation 
potential, 9 being the angular distance from the axis of revolution 
and of figure Denoting the zonal surface harmonic of the second 
degree f^ 3 - J, where cos 0, by Q 2 , the disturbing function may 
be written 

J&ri/* 2 (1 — Q 2 ) > 

and we shall assume in consequence that the disturbance of each 
stratum from the spherical form is also a zonal harmonic of the second 
degree, so that when disturbed the equation of a stratum mil be 
r-% 1 - 5eQ*), 

and <?, which is the ratio of the difference of the equatorial and polai 
axes to the mean axis, is called the ellipticity of the stratum 
The gravitation potential of a homogeneous spheroid of density p , 
and bounded by 

r*»X(l~§€Q 2 ), 

is the same as that of a homogeneous sphere of radius h and density 
p } and of a distribution of matter on the sphere of radius of 
surface density “-§&eQ 2 p, neglecting e 2 
Therefore, for an internal point the potential is 

2 Ttpl? — f Tpr 3 - ^7rpe? 3 Q 2 , 

and for an external point the potential is 

4 & 3 _ 

frp-jr-ArP^ 

Therefore, for the shell of density p, enclosed by the stratum 
r-ftCL-SfQJ 

and the consecutive stratum, the potential <2U 
= ^p7cdk-- 1 %-wp^r-q i d7c 
for an internal point, and 

for an external point ; and, therefore, for any point in the interior 
of the whole mass on the stratum 

r-KL-»«0i)* 

pMh-^s^Q^ p™ d* - A 7r ‘^)/ r } 

M denoting the mass enclosed by the stratum of mean radius and 
K being the mean radius of the exterior stratum. Neglecting *ri, 

IT™* 4 itj* plcdk — ^ s ttJc 2 Q^‘ 

\l( ' n 


5(i + m,)-,v|/ 


A 


The equation of equilibnum is, since the force in any direction 
is the rate of increase of the gravitation potential* 

— ~ D - iwV(l - Q 2 )= constant ; 
p 

and, supposing surfaces of equal pressure to be also surfaces of equal 
density, we must have to our oiaer of approximation 
IF + i<a s F(l - Qj) ** constant, 

over a surface of equal density, or, equating to zero the coefficient 
of Q 2f 

Dividing by & 3 , and differentiating with respect to disappears* 
and we obtain 

and, differentiating again with respect to 7c f 


jjp , 


a differential equation of the second order to determine Me, and 
therefore e, provided we know What function p and therefore M is 
of k. 

Properly speaking, from the elasticities of the substances of the 
various strata we should know" the relation between the pressure and 
the density, and then from the conditions of eqmlibnmn of the 
strata when undisturbed and in tMs spherical shape we could de- 
termine what function p is of A?, —the pressure and density at a 



HYDROSTATICS ] 


HYDROMECHANICS 


443 


stratum with our approximations being the same m the undisturbed 
and distuibed states , and therefore 


l_ dp_ 
p dh 


M 
‘ V 


Laplace, on the assumption that the cubical elasticity is double 
the pressure, and therefoie the piessure proportional to the square 
of the density, has integrated the differential equation for the ellip- 
ticity, — his assumption amounting to putting 

4 Trl? dp 

IT dl " 

More generally, to make the equation for the elliptieity integrable, 
we may put 

4^ dp fiy 

M dh \ a ) ’ 

where a and % are constants, the negative sign being taken because 


dp 

dk 


is negative for stability This assumption reduces the differential 

equations for p, M, and Me to equations reducible to Bessel’s 
differential equation, and therefore p, M, and e can be expressed by 
Bessel’s functions 

Laplace’s assumption amounts to putting %=% and then the 
Bessel’s functions which occur axe of the order 4, and 4 . 

Then , where cr is the density at the centre of the 

qJs 

eaith, and therefore 

^TTCT, 


qk-qk cos ql) t 


2 s 


and 


5 m 2 


sin a- a cos a 


~%v<r 2 „ 1 1 

—3 sm 2 a — --5 sin a cos a - — 


smgA— gicos$£ 


where ci^qK, and the value of q must be determined from the con- 
dition that the mean density of the earth is twice the density at 
the surface 

Centre of Pressure, 

When a plane area is exposed to fluid pressure on one side, the 
resultant force experienced by the aiea is a 
single force perpendicular to the area, the sum 
of all the separate pressures, and acts through 
a definite point called the centre of pressure 
If p be the pressure at the point xy } the 
axes being taken in the plane of the area, 
then the resultant force 

B.-ffpdxdy, 

and, if £, y denote the coordinates of the 
centre of pressuie, 


intersection with the free surface, with respect to the momenta! 
ellipse 

The centre of pressure of a rectangular area, with a side in the 
free surface, is at § of the depth of the lower side ; of a tnangle with 
\ ertex m the free surface and base horizontal is | of the depth of the 
base , of a tnangle with base in the surface is the depth of the 
vertex* 

Metacentre 

We have found from Archimedes’s principle the conditions of 
equilibrium of a floating body, and we must now examine whether 
the equilibrium is stable or unstable 
Let ACB (hg 7) represent the cross section of a floating body, 
like a ship, and let G be the C G of the body, and H that of the 
liquid displaced, supposed homogeneous Let the body be turned 
through a small angle m the plane of the paper, whose circular 
measure is 0, so that the volume of liquid displaced remains the 
same Then, if W denote the weight of the body, and therefore also 
of the liquid displaced, the resultant force due to the liquid on the 
body m the displaced position is a vertical force W acting vertically 
upwards through H', the new C G of the displaced liquid 

In order that the volume displaced may remain unaltered, it is 
necessary that the lme of intersection of the two planes of flotation 
AB and DE should pass thiough the C G of the area of the cur\e 
of flotation, for dA denoting an element of the area A of flota- 
tion, and x its distance from the lme of intersection of the planes 
AB and DE, the element of volume traced out by t?A when the 
body is displaced being BxdA, we must have 

fBxdA^O, 

or fxdA=Q; 

which proves that the line of intersection of the planes of AB and 
DE passes through the C G of the area of flotation 
The force W acting upwards through H' is therefore equivalent to 
an equal force W acting upwards through H, and a couple, due to 
the moment of the weight of AOD upwards and BOE downwards, 
the moment of which is therefore, m gi avitation units, 

p f6^dA= P 6U", 

k denoting the radius of gyration of the area A about the hue whose 
projection on the plane is O 

Since HIT is the arc of a curve, such that the tangent at H is 


_ ffxpdxdy 

Z ffpdady ’ 


ffypdxdy 


y-- 


then 


Jfv forty ' 

The centre of pressure is therefore the C G. — 
of the plane area, supposed a lamma of vari- ~ 
able density p If p is uniform, the centre of _ 
pressure is obviously the C G of the area* 

For a homogeneous liquid at rest under 
gravity, p is proportional to the depth below 
the surface, thatis, proportional to the perpen- 
dicular distances from the lme of intersection 
of the plane of the area with the free surface 
of the liquid* If the equation of this lme be 

x cos a+y sin a -p= 0 , 
ffa(p - x cos a ~ y sin a)dxdy 
ff{p~X cos a-y sm a)dxdy * 

- ffy(p — x cos & — y sin a)dxdy 
^ cosa-2/ sin a)dxdy ’ 

If the origin be taken at the centie of gravity of the area, and if 
the axes be the principal axes of the area, then 

ffdxdy^ A, the area* 
fjxdxdy*= 0 , ffydxdy = 0 , ffxydxdy- 0 
and ff fdxdy*=Aa?, ff cHxdy * A6 S ; 

a and 5 being the semi-axes of the momental ellipse 0 ! the area* 
Therefore 

- a 3 b 2 . 

cos a, sm a ; 

p p 

and therefore the centre of pressure is the antipole of the line of 



C 

Fig 7 

parallel to AB, therefore HIT is ultimately a straight line perpen- 
dicular to GH, and 

W . HH'=pf SAP, 
or 

if V be the Volume of liquid displaced 

If H'M be drawn vertically upwards to meet HG in M, then M is 
ultimately the centre of curvature of the locus of H in the body, 
and is called the metacentre, and 

HH r AJ£ 
s Y * 


HM«lt- 


If M lies above G, the fluid pressure tends to restore the body to 
its position of equilibrium, and the equilibrium is therefore stable ; 
hut if M lies below G the equilibrium is unstable 
Generally we see that, if planes be drawn cutting off constant 
volumes from a solid, the principal radii of curvature of the^locus 

of H, the centre of gravity of the volume cut off, will be and 

H, | 

where Y is the volume cut off, A the area of the cutting plane 
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intercepted by the surfaces, amK 1} l 2 the principal radii of gyration 
of tins area about the centre of gravity of the area Tlie vertical 
through H' will intersect EG only when the plane of displacement 
3> a plane of symmetry, that is, if it is peipendieular to k x or h 2 

Generally for finite displacements m a plane the locus of jM will 
t*e the e volute of the curve which is the intersection of the plane 
w if h the locus of H 

The surface the locus of H is called the surface of buoyancy, and 
the surface which is the envelope of the planes of flotation is called 
the surface of flotation 

If r v r s he the principal radii of curvature of the surface of buoy- 
ancy, then 
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ce flf bf(~)dxdyd~ 


Aiv 8 


I, 


Aiv 

'X Y y ,*i~ y -y 

If R lf Rg be the principal radii of gyration of the surface of flota- 
tion, Mons. E. Leclert has proved that 


3k- 


Y dr. 


T? - rfI S 

* 2 “dY 


n 


V dr. 


dl x 

"#V~ ri+ dV ‘ " a_ dV 
For small oscillations, if we suppose the liquid pressure the same 
as if the liquid were at rest, the body oscillates as if the surface of 
buoyancy moved upon a horizontal plane 



X 


Eext, suppose a body completely immersed m heterogeneous 
liquid, which must for equilibrium be arranged m horizontal strata 
of equal density, and suppose p^f{z)the density of the liquid at any 
depth z ; MG be the centre of gravity of the body and H that of 
the liquid displaced {fig, 8) When the body is in equilibrium, we 
must have G and H m the same vertical line, and 

fffpdxdydz- W, 

weight of the liquid displaced, using gravitation units of force 
again. 

Suppose the axes of coordinates fixed in the body, and take GM 
as the aids of z ; suppose the body turned through a small angle Q 
about the axis Oy, and let H' Jbe the centre of gravity of the dis- 
placed liquid in the new position. The density of the liquid dis- 
placed at a point F, whose coordinates are sc, % %, is now 

cos fl -fa: sin 9) 

neglecting 0* ; and, to the same order of approximation, 

+ toffy) }dzdytlz 
* - ‘ ^ 

*fj TfitfW&riyfc 

w 

* l>rawin/?s of file curves of buoyancy and of flotation, and of the metacentric 
coma, are given In the plates of fllnstrattcai of a paper on the u Calculation of 
the SnMfcft ft? iSflpsT* by W. H. White anti W. John read before the InjsRjtafcioa 
of Rural Axtshltecti, March 187h 


HE 1 - 


11 lying m the axis of z 

It the veitical tlnough R f meet Oz m M, M is called the meta- 
centie, aud is the centre of curvature of the locus of H, and 


HU- 


SH" 


jfJiY^dzctydz / Ak * cl ‘ 

W 


W 


if A l* denote the moment of inertia of a horizontal plane section of 
the body at a depth s, about the line of intersection with the plane 
of yz 

Y r e have heie supposed that H' lies m the plane of , but tins 
will only be tiue foi two dnections of displacement 

In general for any displacement, if x, y, z be the coordinates of IF, 

fffy\m + 8a-/(‘)r dxdydz n fffxyf(z)dxdydz 

y = "® W ’ 

and therefore ^=0, only when the axis of y is a principal axis of the 
body, supposed of density ^ 

When p is discontinuous, as in the case of the body floating in 
homogeneous fluid, then tlie integral fkVd p will have a teim A k*p, 
due to the discontinuity at the surface, and the rest of the integral 


dp 

elz 


will vanish, because 

For a body floating wholly immeised m two liquids, the upper 
of uniform density p and the lower of imifoim density p f 

(p-pQAX» 

W 


HM- 


Tension of Flexible Surfaces exposed to Pleasure 

In hydrostatics it is usual to determine the circumferential and 
longitudinal tension produced In a thin circular cylinder, due to 
uniform internal pressure, and also to determine the tension of a 
spherical surface, like a soap-bubble, due to the excess of the inter- 
nal pressure over the atmosphenc pleasure 

Let r be the internal radius of the cylinder, e the thickness (sup- 
posed small ),y> the internal pressure, and tf the circumferential and 
longitudinal tension per unit of area caused by the pressure p 

If we suppose the cylinder divided into two halves by a diametial 
plane, and consider the equilibrium of unit length of either half 
under the resultant of the fluid pressure ovei the half-cylinder and 
the tensions at the ends of the diameters, the lesnltant of the ten- 
sions must balance the resultant of the fluid pressures, which is the 
resultant pressure on the diametral plane, since the resultant of the 
uniform pressure on a closed surface is zeio Therefore 

2te*=2pr , 
t i 

or — = — 

p e 

To determine the longitudinal tension consider that the 
resultant pressure on the end of the cylinder, which is p is 
balanced by the resultant of the tensions round a circumferential 
seam, which is t'eSirr , and therefore 

2irt , ei =7T£)? 2 , 

f 

or ■ — = 

V 

and therefore t f =\t. 

Thus in a boiler, half an inch thick, and 3 feet m diametei 
a pressure of 150 tb to the square inch makes £*=540 0, £'=2700 

For a sphere of internal radius r, and small thickness e, supposing 
it divided by a diametral plane, then the resultant tension round 
the circumference, te 2* r, must balance the resultant fluid pressuie 
p.irr* 1 , supposing p the excess of the internal over the external pres- 
sure , and therefore 

STter^TTpr- ; 
t _ r 

or * 

p * e 

In the experiment with the Magdeburg hemispheres, where two 
hemispheres were joined by an air-tight joint and the air say half 
exhausted, then, with a pound and inch as units, p^7 5, suppos- 
ing 15 the atmospheric pressure , and if the diameter of the hemi- 
spheres be 3 feet, then r— 18 ; and the force required to separate the 
hemispheres would be 

*■ x 18 s x 1 5=7634 ft. 

The tension of flexible smfaces is considered more fully m the 
article Capillary Action. 


-if' 
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PART II. — HYDRODYNAMICS 


In considering the motion of fluids we shall suppose 
them non-vi^cous, so that whatever be the state of motion, 
the stress across any section is normal to the section, and 
therefore the stress is a pressure and the same m all direc- 
tions about a point, as m Hydrostatics 

Two methods are employed in hydrodynamics, called the 
Eulenan and Lagrangian, although both are due to Euler , 
m the Eulenan we fk our attention on particular points of 
space, and observe the changes of pressure, density, and 
velocity winch take place there, and m the Lagrangian we 
follow a particle of fluid and observe its changes The 
first may be called the statistical and the second the 
historical method, according to Prof. J C Maxwell The 
Eulenan method is generally employed except where the 
fluid has a moving boundary 

The Eulenan Form of the Equations of Motion 
The fiist equation to be established is the equation of continuity, 
which expresses the fact that the mciease of nutter inside a fixed 
surface is due to the flow of fluid across the surface into the in- 
terioi, supposing there are no hypothetical sources or sinks in the 
mtenor ot the suifaee 

Lemma — The quantity of fluid, estimated in units of mass, which 
flows across a plane area in a given time is equal to the product of 

the aiea, the den- ^ >■* 

sity, the time, and / J J 

the resolved part /A/ / / 

of the velocity pei- / / / / 

pendzcular to the ( y 

For if q be the * 

velocity, the quantity of fluid which flows acios« the area A m the 
time t will form an oblique cylinder of length qt, with its generat- 
ing lines m the dnection of motion (fig 9) If 0 denote the angle 
between the uoirnal to the area and the velocity, the mass of the 
cylinder 

^A ptq cos 0, 

which is therefoie the flux across the area A m the tune t 

Generally, if S denote any fixed surface, M the mass of the fluid 
mside it, and 0 the angle which the normal diawn outwards at any 
point ot the surface makes with the velocity q at that point, then 

— = rate of increase of quantity of fluid inside the surface per 
dt 

unit of time 

=flux across the surface per unit of tune 
= -f pq cos 6dS , 

or /p£ cos 0 dS=0 . (1), 

the integral equation of continuity 

In the Eulenan equations of motion u, v, w are taken to denote 
the components of the velocity q parallel to the coordinate axes 
at the point xyz at the time t , u, u, to are therefore functions of 
x, y, z, £ the independent variables, and d is used to denote partial 
differentiation with respect to these four independent variables 
To transfer the integral equation into the differential equation of 
Continuity, we require Green's transformation, namely, 

f/Kb +«n+»0ffl ; 

or, individually, 

JJf % dxd y dz= ff ' 1 ! ^ s > W*b. 

f^f^dxdydz-J'/nCdS , 

where the integrations extend respectively through the volume and 
over the surface of a closed space S ; l,m,n denote the direction- 
cosines of the outward drawn normal at the surface element dS, 
and £, y, ( are continuous functions of x, y, % 

The integral equation of continuity may now be written 

JJJ* -^dxdxdy + ff(lpu + mpv + npw)dS — 0, 

which by Green’s transformation becomes 


leading to the diffeiential equation of continuity 

^+^ + ^+^^==0 * ( g ) 

dt tU dy dz 

It is customary to establish the differential equation of continuity 
immediately by considering the fluid which enters and leaves an 
infinitesimal parallelepiped, whose edges are dx, dy , dz, m the tune 
dt, but this requnes us to suppose m succession each of the elements 
dz, dy , tU, though infinitesimal, to be infinite compared with the 
other two, and with the infinitesimal element of time dt , this viola- 
tion of the principles of the differential calculus is avoided by 
establishing the equation m its integral form first 
We shall establish the equations of motion m a similar way by 
considering the rate of increase of momentum in a fixed direction 
of the fluid inside the surface, and equating it to the momentum 
generated by the forces acting throughout the space S and by the 
pressures acting at the surface S 

Taking the fixed direction parallel to the axis of r, the rate of 
increase of momentum m that direction per unit of time, due to the 
fluid which crosses the surface, is 

ff(lpii* J r'}npuv J r npuvS)d < & , 
which by Green’s transformation 

and, adding this to the rate of increase of momentum per unit of 
time of the fluid mside the surface 

we obtain, as the total rate of mcrease of momentum per unit of 
time of the fluid which fills the space S, 

m the direction of the axis of x 

The rate of generation of momentum in this direction by the 
forces of components X,Y,Z per unit of mass in the mtenor is 

fffpXdxdydz, 

and by the pressures at the surface is 

-M s , 

which by Green’s transformation is equal to 

-ffl d £ dxdyclz > 

and therefore 

leading to the differential equation of motion 

dpu dpu ? , dpuv , dpuw ^ dy 

-fc + dA + df + dr= pX -Tx • • {3) ’ 

with, two similar equations in y and z 
These equations may he slightly simplified , for 
dpu j dpu P ; dpuv dpuw 
dt dx dy dz 
fdu du , du du\ 
~\Tt +w Tx + % +w lb) 

which reduces to the first lme, the second line vanishing in conse- 
quence of the equation of continuity , and therefore the equations 
of motion may he written 

du du du du ^ I dp 

dt dx dy dz p dx 

with the two similai equations 

• • ( 5 ), 

dt dx dy dz p dy 

dw dw dw , dw „ 1 dp 

+ u + v + = % -£ - - * (6). 

dt dx dv dz p dz 


du du du du ™ 

+ «__ +u~- - X ■ 

dt dx dy dz 


Tt ^"%^% +w Tz^ Y ' 

dw dw dw , dw „ 

-tt 4- u~r- + v-r- + 10-=- = Z • 
dt dx dy dz 


As a rule these equations are established immediately by deter- 
mining the component accelerations of the fluid particle which is 
at xyz at the instant of time t considered, and saying that these 
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accelerations reversed, combined, with, the impressed foi ces per unit 
of mass, will form a system m equilibrium according to D'Alem- 
bert’s principle 

To determine the component accelerations, suppose F any function 
of y 3 r, t, and determine the rate of change of F per nmt of time 
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and therefore 

ys +T+ i ! . + f., H , 


DF 

for a moving particle ; denoting this change by , we have 

DF , F(as 4 uSf t y+iU, z + wdt, t+U)-I (x, y f z } t) 

M U 


so that 


dF , dF dF , dF 
dt dx dy dz 

D d , d , d 4 d 
7Tt~ dl + U dx + dy + dz' 


B 

<& 


is called particle differentiation, because we follow the rate of 

/7T? r/K* 

change of the particle as it leaves the point xyz; but , -y- 

Cltr CZ3S 

j -£ are the rates of change of F at the tame i at the point 

scyz, fixed m space. Consequently the component accelerations 
parallel to the axes of coordinates of a particle of fluid are 


dii 

4* 

du 

, dti 

, du 

dZ 

u dx 

+ ©3- 

dy 

+ *%- 


+ 

dv 

, dv 

dv 

dZ 

Urj- r 

dx 

4- 17-3™ 
dy 

4-^V , 
dz 

dw 

4- 

dio 

, dw 

&w 

dF 

u lx 

4- fc-r- 

dy 

+ w 7z ‘ 


leading to the equations of motion last established 
If F(a?,y,r,0=0 he the equation of a surface containing always 
the same particles of fluid, it follows from the preceding that 


dF 


dt 

dF . dF 


dF 


4 Mr" t 'U*3T" 4* w—? " 
dt dx dy dz 


0 . 


(7) 


This is called the differential equation of the bounding surface, 
as particles of fluid once m the bounding surf ace always remain in it 
To integrate the equations of motion. (4), (5), and (6), suppose the 
impressed forces due to a potential V, such that the force in any 
direction is the rate of diminution of Y in that direction, then 


dY 
dx ' 


Y== - 


■2f, 


die 


and putting 

dw dv 
dy dz~ * dz 
the equations may be written 


dV 

dy 


Z-- 


dV 

dz 


dw 

dx 




du 0 i _ iiR 

•ar- *C+9«* + - asr . 


dt 

~-2w£ + 2u( + 
dw 


dR 

dy ’ 

dR 


where 


K -/? +T+ i* 


( 8 ), 

(9) 

{ 10 ), 


and {Lamb, Motion of Fluid# } Appendix D ; also 

Proa London Math. Society T vol ix). 

A stream Zwns is defined to he the actual path of a particle, and a 
line of Jim to be a line such that the tangent at every point is in the 
direction of the velocity at the point ; the stream lines and lines of 
flow are coincident only when the motion is steady ; and when the 
motion is irrotataonal, the lines of flow are orthogonal to the surfaces 
obtained by equating the velocity function to a constant 

A vortex line is defined to be a hue whose tangent at any point 
ist in iAe direction of the resultant & of the component ang ula r 
velocities | * % £ at that point ; and » is called the spin (Clifford, 
MnsmMte). 

£»Urf sar© oiled the components of molecular rotation (or spin) at 
for a reason to be explained afterwards ; and when they vanish 
the motion is said to be irrotational, and a function <p ex ists, called 
the velocity function, such that 

d<p 


d <P 

dy 1 dz * 

and, generally, the velocity in any direction' is then the space varia- 
tion off. 

lYhen the motion is irrotational, equations (S), (9), and (10) 
become 


dB dfy &R . 

- dx % dyd& dy ' (fe** * 


f + E-H, 


a constant throughout the fluid, which may, however, he a function 
of the time 

If, however, the motion be steady, that is, if the velocity at any 
point of space does not change with the time, then 
du dv A dw 


dt 


= 0, 


and the equations become 
dR 
dx 
dR 
dy 
dR 
dz * 


-^=°> -ar 0 - 


>2iC+2iui] = Q t 
■ 2w% 4* 2u(— 0 , 
• 2^4- 2^=0 , 


HQ that 


dR dR dR 

u-~ 4- y-— -f- w-t- “0 ; 

dx dy dz 

t dR , dR . dR A 

+ ^+^— =°; 


dx 1 dy * dz 
and therefore the surface R, — constant, contains both stream lines 
and vortex lines , and therefore 

Y 4- J £ 2 = constant (11) 

along a stream line, and along a vortex hne ; and if the motion is 
irrotational, the constant is the same for all the space filled with 
the fluid , for then 

^0 ^=0 4*=0 

dx U ’ dy °* dx U ‘ 

Taking the axis of x foi an instant m the direction of the normal 
to the surface R= constant, then ^=0 and £<^0, and (8), (9), and 

(10), if the motion is steady, reduce to — sm 6, 

where 0 is the angle between the stream and the vortex line 

It is sometimes convenient to use moving axes of coordinates in 
Hydrodynamics, and the equations of motion then become 


du 
dt “ 


du 


du 


va> 3 4- 4- (u 4- yu 3 - ga z)j- + (v + - xat 3 ) 


dx 


with two similar equations , <u 2> w 3 denoting the component 

angular velocities of the moving axes, and u, v, w the components 
of the velocity of the fluid in space at the point xyz at the time t 
parallel to the axes 

Fox if q denote the component velocity of the particle xyz at the 
time t in a direction fixed m space whose direction-cosines are 
l 3 m, n, then 

q—lu+m+mo , 

and in the infinitesimal element of time dt the coordinates of the 
particle will have become 

£8 4 • (w 4- ya 3 - z& 2 )dt , y 4- (v 4- - xa 3 )dt , z+{w+ xa 2 - yoi-^dt ; 

bn . D^ dl . dm , dn 

aothat di~Tt u+ lt v+ di w 

+ + ^ w+ yaSi ~ ^ + " *•*) + Xu 2~y a i) | 

+ m| ^ -f (m + J/C j - zaj) + (® + z ai - K0) 3 ) ^ + (ib + - y Uy ) ^ | 

n ^l & + + ^ (v+tst^ ~i XuJ ( 40 ^ +za 3 

But, since Z, m, n are the direction-cosines of a hue fixed in space, 
dl dm , d% . 

^ma z -nu 2 , -^*-7ia» 2 -Zw 3 , wtffljf 

. By .(iw . , x du . Au 

* * l 1ft + ^ 3” Sr<y 2)^ + (' 0 'b* Q3 l**^ £a S^ 

4-(ic4-a!%"^i)^| 

+(w4-a > « 2 -y« ]L )™ | 

+(«+«», | 

p-Y&P-itPPj I) 

for all values of Z, m, leading to the equations of motion. 
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As an example of the use of moving axes in hydrodynamics, con- 
sider the liquid filling the ellipsoidal case 

«3 yjl2 

+|7 + ^=l; 
a- b* c~ 1 

and first suppose the liquid to be fiozen, and to have component 
angular velocities £, 77 , £ about the axes, then 

u~°-y(+z 77 , 

If the liquid now be suddenly melted, and additional component 
angular velocities a l3 n 2 , communicated to the ellipsoid about 
the axes, then {vide mfia) 

U- +77TSTp iV ’ 


. a 2 - b- n V- 

»--st + x(+rfm&F+ 


cc J 4- \j- 
c 


b- + c 2 


■i" i 


' fl3+^ 3 

w - -^+^ + p-^ + SS^ ! 

and if U, Y, W denote the component velocities of the liquid 
lelative to the axes, 

U=!i+y« 3 -s llj -— 2a 


1 a~J-b- 

■xr , 2S 3 

V» «+*«!- 

2 c a 


c*+ a- 
2b- 


Sv 


- — o 4 *2 v s 




;Onl« 


« a 4-h 2 

2 c 3 


Ai^j 




o-4-a 2 *'"" 

since 6, i* = ^i'b^? ^“^3 + 17^ w3=0 3 -r^, 

«i, w,, a ) 3 being the component angular velocities of the axes 
"We see that 

U^+T^+^-O, 

tv b~ C l 

so that a liquid particle always remains on a similar ellipsoid 
The hydrodynamieal equations with moving axes, taking into 
account the mutual gravitation of the liquid, are 

1 clp , du „du ^ v du ^rdu 

7 J + - 4a, + ^~*"3+«» 3 +U^ + Y^+-w|j=0 (1), 


dx 


dy 


dz 


7 % + %+§-«’“! + '^3+^ +Vg +Wg=0 (2), 

7 l + Cs + S"^ + ^ +T]r S +T J +w ^“ 0 ( 3 >> 


where 


dx 

A - ia /7r7' 






p ~ "7 «■•+/.; 1" 

and F = (a 3 + A)(i 3 + X)(c 2 + A). 

"With, the above values of u, v, w, U, V, W, the hydrodynamieal 
equations are of the form 

~ % + ^ x+axJ r Ji y+3~^t 

1 dp 


P dy 

i it 

p dx 


+ By+fo+jfy+ i /5f-0, 
+ Cs 4- gx +fy + 73 = 0 . 


The component accelerations m space of the liquid particle at 
xyz parallel to the axes are therefore 

ax+hy-bgz, hx+frya-fz, gx+fy+yz, 

and by the dynamical equations the rates of change of angular 
momentum about the coordinate axes are zero, and therefore 

2 m {(gx+fij+yz)y- (hx + Py +fz)z } = 0 , 
or / 2 m( 2 / a -s 2 )= 0 , 

or /(5 3 -c 2 )=0 , 

and therefore /= 0 ,* 

and similarly g and % vanish 
Therefore the hydrodynamieal equations become 

1 dm .. 

7 ^+(a+«>b=o ( 

7 ! + < B+ ^=°> 

!_. dp 

P 


n i+(0+ 7 )«=0; 


where 


_ ic-(c--a-) n , ( <?-a" { 


t,Q» 


■v} 


(fi 3 +&-)"/ s V<T-r ^ 


4a-{(i- - Ir) „ fa- - b- n ,\ 3 

^“7^77 3 ~\77 &'*) 

4c-ib--r) „ (b--c- V" 

y -«g=$a?J £V*Y 

(£“ t* r>- 1 1 V 

(c~4a-j- - \c- + a- - V 

Therefore, integrating, 

■~+ i | (A-fa)ir-v(B-{-^)y 2 -r(C-5-7)7 2 | -constant; 

and therefore the surfaces of equal pressure are the similar and 
co-axial quaducs 

( A + a)x? -r (B + ft)# 2 + { C + 7 )s a ~ constant 
If we can make a, #, y constant, and (A A a)« 2 =(B -f 0 = C -r y)^ 3 , 
the surfaces of equal pressure are similar to the external case, which 
can therefore be removed without affecting the motion 
This is the ease when the axis of revolution is a principal axis, 
and, supposing it the axis of 2 , then 

0 1 — 0 , fh — 0 , £— 0 , 77 = 0 

If m addition we put 0 3 = 0, 01 a> 3 = £, we obtain the solution of 
the particular case considered by Jacobi, of a liquid ellipsoid of 
three unequal axes, rotating about its least axis m relative equi- 
librium , or, putting a=b 3 we obtain Maclaiirm’s solution _ of the 
equilibrium 01 a rotating spheimd {Cam PHI Soc* Proc , ill) 
Equation (11) is called Bernoulli’s equation, and for homogeneous 
liquids under gravity is a very useful principle in hydraulics , the 
equation maybe established from first pi maples by considering the 
energy which enters and leaves a certain portion of a tube of How 
(Lamb, Motion of Fluids, p 23) 

If homogeneous liquid be drawn off from a vessel, so large that 
the motion of the free surface may he neglected, then Bernoulli’s 
equation becomes, P being the atmospheric pressure and K the 
height of the free surface, 

~-+ g~+ : 

and in particular, for a jet issuing into the atmosphere, where 
if=g(h-z), 

or the velocity is due to the depth below the free surface This is 
Torricelli’s theorem (Do Motu grcizium Progectorum , 1643) 

If w T e suppose fluid to escape according to this law from a large 
closed vessel m which the pressure is p where the motion is insen- 
sible, and neglect the variations of^ velocity due to variations of level, 
p being sufficiently great, then 


\<?= A 


or q* 


7(^ p )' 


If A be the sectional area of the jet (at the vena contractu), the 
quantity of fluid which escapes per unit of time is 

A p ?=A a / {2 P (i>-P)} ; 
the momentum per unit of time is 

Api? 2 = 2A(i?-P) , 
and the energy per unit of time is 

Suppose, for instance, two equal pipes leading one from the steam 
space and the other from the water space of a steam boiler at a 
pressure p, and snppose TorriceHi’s theorem to hold for the rate of 
efflux of the'steam and water, then, if tr denote the density of steam, 
and p the density of water, 

The velocity of steam jet _ 

The velocity of watei jet - * 

The quantity of steam jet 
The quantity of water jet~ 

The momentum of steam jet _ ^ 

The momentum of water jet'" ’ 

The energy of steam jet 
The energy of water jet 
Eor instance, with steam at 8 atmospheres, or 120 lb to the 
square inch, 

“16 nearly, 

— (Bankine, Steam Engim, appendix). 


( 1 ) 


( 2 ) 

(3) 


m 


■s/f ■ 


v7 
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These principle'! assumed enable us to give a general explanation 
of the working of OilIard*s injector For, if the steam jet and w ater 
jet be directed at each other, with a small interval between, the 
supenor energy and equal momcntuni ot the steam jet will ovei come 
the w iter jtt, and the steam will how back into the boiler But the 
steam jtt, without losing 1 fc momentum, is capable of being mixed 
with water to such an extent as to become a condensed water jet, 
raoung with the velocity of the water jet, and still enteimg the 
boiler, a tube preventing the reveisal of the motion Conse- 
quently, the amount ot watei earned into the boiler per unit of time 
will theoietieatly be at most the difference between the quantities 
which would escape by the water and the steam jets, and therefore 

= -Wt p-'Pi(\%-^<r) , 

and the efficiency of the injector, that is, the ratio of the water 
pumped m to the quantity of steam used, will he 


a 


-i. 


the efficiency of a pump being 

<T 

With C.G S units, and a pressure of 8 atmospheres, for instance, 
p -P=s 7 x 10 s very nearly, . / Jb = 3 5, andp=l 

'> <t 

Therefore, if the diameter of the nozzles of the injector he d centi- 
metres, the delivery in grammes per second 

-iir<f a yu 10 3 (1 ~ VS) 

= 2180^ ; 

and smee 1 gallon is 4541 cubic centimetres, the deliveiy in gallons 
per minute 

2180*60 ^ 

4541 

= 25 TSd 2 nearly 

The Lagrangian Form of the Equations, 

Here the independent variables which define a particle are the 
time t, and a 3 b, c 3 the initial values of the coordinates x, y 3 s of a 
particle of fluid (or else functions of the initial coordinates, hut it 
is best to consider a, b, c as the initial coordinates themselves) 
Here ar, y, z do not refer to a fixed point in space, but are the 
variable coordinates of a fluid particle, and are functions of 
a, b 3 c 3 f t the independent variables , and consequently 
dx du dz 

dt } dt 5 dt 

and the component accelerations of the fluid particle are 
die dt dw 
dt 1 dt* dt 

Consequently the equations of motion, assuming the existence of 

the potent lal Y, and putting P *» /* — , and P + Y — Q , ar 
•d P 


dQ du 
dx* dt' 


dQ do 
dig * dt 


dQ dm n 


or multiplying by - 

dQ 


dy 

da 


da * 
du i 

da'*' dt 
with two similar equations 


ii 

da 

dv 


dee dt 


and adding, 
dy 


dQ ^ die 
db + W 
dQ du 
ic + dt 


dx dv 
db*~dt 
dx , dv 
<k dt 


dw_ 
da * dt 


dy dm 
db * dt 


de + 


dw 

dt 


dz 

da 

dz 
db 5 
dz 
dc 1 


a). 


( 2 ), 

(3). 


Since the elementary parallelepiped whose edges were initially da, 
db, dc, becomes etrained into a parallepiped of volume 

§M' s \ dadbdc 

d(a,b,c) 

therefore the equation of continuity is 

tdfcbd pfn ^ 

or, if the fluid be a homogeneous liquid. 

When a, h } c are not the coordinates of a point actually occupied 
by the fluid particle, this equation of continuity must be replaced by 

A I Up , 

dt i F d(a 3 b 3 c} 5 


Cauchy* s Integrals of Lag'} angis Equations 
Eliminating Q by differentiation between (2) and (3) 
d 2 ic db dht cU dh dw jPw clz . clj ~ w 

didb db~~dtdb db* dtdb db dtdb db* dtdb 
and integrating with respect to if, 

du db du dc dv dy^dv dy ; dw dz dip dz _ div Q dv Q 
db du do db db do dc db db dc dc db db dc 


dz 

dtdc db~® 


> (} being the initial values of u, v, w 3 and a } h , c the initial 


„ du 
da dy 


dy, 

da 


du 

Iz 


dz 

da 


v o> w i 

values of a, y 3 z How 

du _ du dx , 
da dx 

and theiefore 

fdw dv\ d(i/,z) / du dw\ d{z,x) /dv du\ d{x 3 y) 
\dy~dzjd{b 3 c)*\dz dx )d(b } c)*\dx dy ) d{b 3 c) “ db 
oi putting 

dw dv _ du dw 0 dv du 

dy dz dz dx ~ ^ 5 dx dy 


dv Q 

dc 


= 2 *’ dv " dx ~ 271 ’ 

,d(v,z) d(z,x) d(x,y) _ 
A^c) v d(b,i) + ^d(b,c) 4o: 


-2 C, 


w ith two similar equations 


Ay, 


d(c 3 a) 


> . d{, 
+ V 


x) , Jfay) 


Therefoie 


d[c 3 a) 
Av,*) . d{z,x) 
q d[a 3 b) i d(a 3 b ) 

dx dx 

J t-&<fa* Vo db 


+ C; 


Ju-6 


dy , 

°Ta +rU! 

dz_ 

'da 


JC fo/jT^+^o m +Co dc 


d[c 3 a ) " 
M%>y) 
^d[a t b)‘ 

+t— 
+ Q dc 

dy . dy 
lb + ^ 

dz , ^ dz 
db 


=%* 


where 

or, since J = 


d(x,y,z) 
d{a,b,c) : 


. Po 


theiefore 


|o 

Po 

Pa 

: Jo. 

Po 


da, p 0 

dy + vo 

da p 0 

A+ 2!a 

da Po 


— i Ci 
db + po 

db + Po 

db + p 0 


dx 

dc 

dy 

dc 

dz 

dc 


(4) , 

(5) , 

( 6 ) 


Consequently if £,p, ( are ever zero they are always zero, and then 


d<fr 


d(f> 


dx 


dy> 

dy 5 dz J 

and a velocity function <p exists 

For instance, if motion be generated fiom rest m a non-yiscous 
fluid under forces due to a potential, a velocity function always 
exists, and the discovery of this velocity function foi chffeient cases 
is one of the chief problems to be solved m hydrodynamics 
A good example of the use of the Lagrangian equations oi motion 
is given by the state of wave motion m deep water invented by 
Ran km e , he puts 

ic=a-fce c sm ^<u£ + -^ 3 

y=j8-fc0 6 cos 3 

and therefore the coordinates of a particle aie given m terms of t 
and a and # 

Bnt ct and £ are not the initial coordinates of a particle , for 
putting £=0, then the coordinates are 

a= a -bee c sin — 

e J 

r Q t ^ a 

o—fi-bce o cos — 

6 


Therefore 


»l-a 




and 


therefore 


2 — 


dfr,y) 

d{a,0) 

d{a t b) 

t. 

d(afi)~~ 1 

and the equation of continuity is satisfied 
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Cauchy’s integrals reduce to the single equation 

( d\ r ,y) c 


or 

where 

and tlierefore 

Now 

tkerefoie 
and 

theiefoie 


C (sO j 

of dr 0 d Uq 

dfab) d(v Q ,b ) djii^g) 
'd{a t $) d(a,fi) d[fi } a) 

1 


ti = -A. = CccG 6 COS 
at 

, _£ 

~ cm c s 
dt 

fi 


(- 4 )- 

m ^a£ -f — ^ , 


it Q =ca)e c cos JL , t 0 = -caGr c sm — 
c c 


2 ( 0 §^ = 2 ue o 5 


,U ^a,j3) 
A 


f-6« 


- 2-7 2 sink — 


1 - e c 

and tke motion cannot therefore have "been generated from rest by 
natural forces , the fluid must hare been created with the proper 
amount of spin at every point 

£ 


We hare 


du 
dt z 

do 
dt 1 


- cca-e c sm 


- CarJ 


COS 


(-+t) 

( [“*T ) 


and therefore the dynamical equations (1) and (2) become 

_! f a v 

core c sm f at +£- J^O , 

.£ r .. \ _ 2 £ 


rfQ 


cZQ 

dfi 


— care 


cos 


(-‘+9 


+ Car* 


c =0 , 


arid tlierefore the integral of these two equations is 

_£ / \ — o£ 

Q be 2 are c cos f at j - i c 2 a> 2 s c =H , a constant 

Now Q= f~+ Y, =^~-gy , 

*/ P P 


_£ 

- yj8 - gee c cos 


and therefore 


("* + f ) 3 


„£ / \ _ 2 fl. 

— grjS + c(cco 2 - g)e c cos f o)£ q-£- J - c *=H. 


A free surface is possible if 


and then 


Ca)~=g, 

— =pj84- icVe 
P 

and the pressure at a particle is constant 
The ware length A=27rc , and the velocity of propagation 

eta = \Ige -- i /'|^ L • 

'v 2 tt 

The surfaces of equal pressure are trochoids, obtained by rolling 
a circle of radius c on the under side of a lme at a depth # - c, the 

distance of the earned point from the centre being c& c . 

Inotational Motion* 

If liquid onguially at rest be contained m a singly-connected 
space, then forces due to a singly-valued function Y are not capable 
of setting up any motion m the liquid, and any motion must be due 
to the motion of the bounding surface 
For, <j> denoting the velocity function, by Greeks theorem the 
kinetic energy 

*-*#K*M*H*yi*~ 


and therefore, if A = Q then T = 0, and therefore 
an 


M>Y* r_o 

\<uj~\dyj \dz) 3 


= 0 


or &_o,£-0 * 

dc 3 ihj 3 dz 

If we suppose the actual motion at any instant to have been in- 
stantaneously generated from re-t by the application of proper im- 
pulses at the bounding surface, then, since no natural forces can act 
impulsively throughout the liquid, the equations of impulse are 

9 d u 3 p dtj * p dz 1 

1 & denoting the impulsive pressure at any point of the Lqiud , and 
therefore, it <p denote the velocity function, w e can put 

*”~7 

Since the work done by an impulse is the product of the impulse 
into halt the sum of the initial and final velocities, we see how it 
13 that the kinetic energy of the liquid 

-474!- 


4# 


c l$ 

chi 


Also the kinetic energy acquned thus due to the velocity function 
<p will be less thm the kinetic energy of any other motion, wholly 
or partially rotational, but satisfying the equation of continuity, 
and the condition at the boundary that the normal \elocity of the 
liquid is the normal velocity of the boundary 

For, if iq, t l5 z£qbe the velocities at any point of this new motion, 
and T x the whole kinetic eneigy, 

Tj - T - } ■~ u ~ J rT-i--v* + lL i 2 - u -)dxdydz 

= ip J"jJ j («i-i£j 2 + (r 1 -i£ + (M 1 -«) a J dulydz 

+ pjjj' | «(«! - u) + 1 ~i)+u {1? 1 - u) | d uhjd : 

JJj~ | ufai - u) + 1 (1 ! - 1) + at(w x - it) | d uhjdz 

-f/f^^ry <*■-«.) I 

| u) + m{v l -i) + n{u 1 ~w) | rfS 

j g (^1 ~ (^l *" l ) ( u i “ 11 ) j dndydz 


But 


Then Ti - T - i pJ/JT | (k x - « ) 2 + (i\ - 1 f + (v\ 


w)~ | dxchjch , 

a positive quantify , and therefore T 2 is always greater than T, a 
theorem due to Sir "W Thomson If, however, <p be multipl}- 
valued, and the space occupied by the liquid multiply-connected, 
we can have circulation existmgm the different circuits of the space 
even when the bounding surface is at rest, and the motion may still 
be differentially irrotational, and any motion of the bounding sur- 
face will not affect these circulations Fur instance,* we may have 


4>> 


■ , and the liquid circulating in any ling-shaped 


surface, whose axis of figure is the axis of 2 
To find the kinetic energy of a liquid m a multiply-connected 
space, the motion being differentially irrotational, but circulations 
existing in the cu cults, the space occupied by the liquid must 
be rendered acyclic by barriers, which may be supposed to be 
membranes, moving with the velocity of the liquid , and then, if 
l be the cyclic constant of the value of <p m any cheuit, we must 
suppose the value of $ on one side of the membrane to exceed the 

value of <fi on the other side by £, so that the mtegral^^ dS 
over the membrane must be replaced by ^ > 80 

the term J p JJ p over the outside surface must be added a 

number of terms of the form J pkJJ^^i-dB^ to express the energy 
due to the circulation m the circuits, and the condition of 
continuity shows that^/^ dS> over one of these membranes 

which render a circuit acyclic is independent of the form of the 
membrane 

XIT — $7 
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Chi Flow, Ci?cvlatiQii } (tat? Voitex Motion 

Tlit hue integral of the tangential velo;ity^n^ + As 

tr fu*h±'Ay±tuk\ fiom one point to another of a curve, is 
called the fou along the curve from the initial to the final point , 
and, if the curve ha closed, the line integral round the curve is 
called the tueulahm in the curve 
If a Telocity function <t> exist, then the fi ow— “^here 
K p 1 and <p, are the initial and final values of 4> ; and therefore the 
iimr is independent of the curve for all mutually reconcilable curves , 
and the circulation in any closed curve, capable of being reduced to 
a point without leaving spaee for which <p is single-valued, is 
zero 

If through every point of a small closed curve the vortex lines he 
drawn, a tube is obtained and the fluid contained is called a tortex 
ftlfUMilt 

By analogy with the spin of a rigid body the component spin 
of the fluid m any plane at any point is defined as the circulation 
immd any infinitesimal area m the plane enclosing the point divided 
by twice "the area Poi in a rigid body, rotating about the axis of 
x with angular velocity | suppose, the circulation round a curve in 
the plane of yz is 



=* u tunes twice the area of the curve 
How if, m the fluid at the point xyz, we take the circulation round 
the elementary area dydz, it is equal to 


i 



-($-£)**> 


and therefore the component spm in the plane yz is 



which we have denoted by £ Smnlaily the component spins in 
ftepW of « and x,j are and -|-(g-g) - C 

respectively 

Since the circulation round any triangular area is the sum of the 
circulations lound the projections of the area on the coordinate 
planes, the composition of the component spins £, t} 3 C 1S accord- 
ing to the vector law Hence in any infinitesimal part of the fluid 
the circulation is zero round every small plane curve passing 
through a certain line, the resultant axis of spin of £, tj, fat that 
point of the fluid Consequently the circulation round any closed 
curve drawn on the surface of a vortex filament is zero , and there- 
fore, if at any two points of a vortex filament we draw the cross 
sections ABO, A'B'Cf, joined by the line AA', then, since the flow 
in A A' in the complete circuit ABCAA'B'G'A'A is taken in opposite 
directions, the resultant flow m AA' vanishes, and therefore the cir- 
culations in ABC, A'BTT, estimated in the same direction, are equal 
This is expressed by saying that, at all points of a voitex filament, 
t*a is constant, where a is the sectional area of the filament, and co 
the spin (Clifford, Kumnaiic, Book in,} 


So far the theorems about vortex motion are kinemaftical , but, 
introduemg Eulers equation of motion 


where 

then 




D 

{iidz-bvdir+tcdz) 


Ddx I>dy , Hdv , Du. Du T Dm 


-<*Q; 


and therefore, by integration round a closed curve, 

[ttto+twfy+wfeJ-O , 

and therefore the circulation in any circuit composed of the same 
fluid particles is constant, and, xf the motion is differentially inn- 
Utionah is zeio round all reconcilable paths. 

The circulation round any small pkue curve passing through the 
axis of spin at any point being always zero, it follows conversely 
that a vortex filament is always composed of the same fluid particles * 
and, since the circulation round any cross section is constant for 
different times, it follows from the previous kinematical proposi- 


tions that aa is constant for all the time, and the same at all points 
of a vortex filament 

Professor Clifford (JProc London Mathematical Society, vol ix ) has 
given a simple quaternion proof of the theorem — To determine the 
velocity at any point of a fluid, when the spin is given. 

If c r clenote the velocity and a the spin at any point, then 
2c*>=»Y Vtr, 

also, if l denote the cubical expansion, 

- Sver 

Hence the quaternion q or - 1 + 2a> is simply Vo* , consequently the 
problem to be solved is to deteimme cr fiom the equation 

q being given 
Operating by V, 

W=V 2 cr, 

therefore a is the potential of vq , and therefore 


< T a ’ 




VgE, dih 

D fl & 


where <r a means the value of or at the point ci } di& means an element 
of volume at the pomt 5, and Bab the distance between the points 
a , & 

Returning to Eulei’s equations of motion, 

dw , An , du , du t n 

IT + WT+«T+®‘7+i: Ba v> 
dt dx dy ds due 


and eliminating Q, 

D| ^du do Mw Jdu dv dw\ 
dt~*dx 71 dx ^ dx* \dx* dy* elz ) 
and, since by the equation of continuity 


0, 


therefore 
and similarly 


JL 

Dp .du do 

dw_ 

0, 

p 

dij 

dz 


D (l 


dv 

X 

A If 

> / p dx p 

dx* 

p dcG 

D (■, 


dv 

c dw 

dt V 

> / p dy p 


P dy 

D/f 

LV-A— -i-i 

dv 

(_ dw 

dt \ t 

> / P a P 

da + 

p dz 


Tliese equations, first given by Piofessor Stokes for homogeneous 
liquid, were generalized for any fluid by Piofessor Hanson, Messenger 
of Mathematics, 1873 They may also be obtained immediately 
by the diffeientiation of Cauchy’s integrals (4), (5), and (6), given 
above 


Plane Voitex Motion. 


"When a series of straight vertical vortices (called columnar vor- 
tices by Sir W Thomson) are piesent m homogeneous liquid, 
hounded by two horizontal planes, we can deteimme the motion of 
any vortex by supposing it due to the remaining vortices 
A single vortex will remain at rest, and cause a velocity at any 
point perpendicular to the plane thiough the point and the vortex 
inversely as the distance from the vortex. 

If rn denote the stiength of the voitex, i c , the circulation m any 
circuit enclosing the vortex once, then the velocity at a distance r 

from the vortex will be ~ , and the current function \p will be 
2irr 


~ log r 7 and the velocity function $ will be &, where tfis the 


angle between any fixed plane and the plane thiough the vortex 
and the point 

The surface of equal pressure under gravity will he of the form 


the axis of the vortex being the axis of & 

"When there are more than one vortex present, each vortex moving 
with the velocity due to the other vortices will describe the curve 
whose equation is 

3 ~ log r=* constant, 


where m is the strength of one of the remaining vortices, and r 
the distance between it and the vortex whose motion is considered , 
this equation may also be written 

nr** w constant. 


When the liquid is hounded hy a vertical cylindrical sin face, the 
motion of a vortex may be determined as due to a series of vortices 
considered as images of the original vortex, and so arranged as to 
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make tlie velocity acioss the boundaiy zero at every point of tlie 
boundaiy 

■When the boundanes are plane smfaces, the images are the opti- 
cal images by reflexion of the original voitex, considered as posi- 
tive or negative, aecoidmg as formed by an even 01 odd nnmbei of 
reflexions 

Thus the curve desenbed by a vortex inside the angle hounded 
by the planes 0 — is the Cotes's spiral 
? cos / 1 0 = 0, 

and inside the space hounded by the planes x=*a, 3/— 0, y*=b 
is 

cot 2 am , X^-f-cot 2 am , V constant, 

K __ a 

T~~ T 

(Qua/ fatty Journal of Mathsi/iatics, vol xv ) 

A single vortex of strength in m a cncular cylindei of ladms a 
at a distance c fiom the centre mil move with the velocity due to 

an image of strength - m at a distance from the centre, and 

c 

therefoie desenbe a circle of radius c mth velocity 


where 


ni 


27 r or 


Til C 
27T cd - 6 2 ? 

47T 2 , 


and theiefore m the periodic time — (a- - c 2 ) . 

r j/i 

A single circular voitex m infinite fluid will move with a certain 
velocity m the direction of its axis ( lt V ortex Motion/ 1 Ti a as MS E , 
1869 , Cf Vortex Motion,” Helmholtz , C telle, 1858) , and, if another 
equal circular vortex he projected coaxially after the fiiat, the mo- 
tion of the first must be compounded with that due to the second 
Consequently the first voitex will dilate and move slowei till the 
second vortex passes through it, when it will contract and move 
faster till it passes through the second, and so on This can be 
veiified experimentally with smoke lings projected from the same 
eneulai hole or with half voitex lings, formed on the surface of 
water by diawmg a semi-circular blade a short distance through the 
water 

The motion of a vortex nng piojeeted perpendicularly against a 
plane boundary will he determined by compounding it with the 
motion due to an equal and opposite vortex nng, its optical image 
m the wall The vortex nng will therefore spread out and move 
more slowly m the direction of its axis as it approaches the wall , 
at the same time the molecular rotation, being inversely propor- 
tional to the cross section of the vortex, will he seen to increase 

Plane Motion of Liquids. 

When the velocity of the fluid is always parallel to a fixed plane, 
we take this plane as the plane of xy, and then io — O, and u and *o 
aie functions of x and y, and the stream lines are plane curves 

Considering only the cases where the fluid is incompressible, the 
equation_of continuity becomes 

du dv n 

and therefoie a function p exists, called the stream function, 
such that 

dy ’ diu ’ 

and = constant is the equation of a lme of flow* 

The spm at any point 

^ 1_ /dv du\ 

2 \diTdyJ 


2 \dx- d f ) 


If the motion is irrotational, then and a velocity function <p 
exists such that 

dx dy 5 
dtp „ dip 

therefore p and <p me conjugate functions of z and y, and 

By assigning particular values to this function, Helmholtz and 
Eorchhoff have discoveied the solution of various problems of dis- 
continuous plane liquid motion, an account of which is given m 
Lamb's Motion of Fluids 

The kinetic energy of the liquid bounded by two planes perpen- 
dicular to the am of z at unit distance is 


-b/Cx-b/^ 


Smce 


therefore 


wdien are the rates of change of o and p in the diiection 

dti dn 

of the outwaid diawn noimalto the hounding curve at the element 
ds 

dp __d$ d<p_ dp 
da ds 5 dn ds ' 

"VYe can interchange 0andi^ } and make p the sti cam function and 
p the velocity function , thus from any given irrotational motion 
in two dimensions anothei may be derived by turning the velocity 
through a light angle without altenug its magnitude 

For instance, if the axis of £ he aline source of delivery n\, then, 
smce the flow acioss any cylindei of ladius / is t v, the \elocity must 

be 


A 9 j~ 


2irr J 


and thaefoie 


9- 


filog,, and*-^, 

2tt 2i r 

where 0 is the angle made by a plane through the axis of z and the 
point wntk a fixed plane. 

If the values of tp and p be interchanged, we obtain a voitex lound 
the axis of z, of stiength m 

Plano Mot fan in a Liquid due to the Motion of Rigid Cylinders 
jtcijpeiidiculai to then Axes 

Suppose a rigid cylindrical surface moving m the direction of the 
axis of % with velocity V, and othei fixed ngid cylindrical surfaces 
to he present m the liquid, vLich is supposed foi simplicity to be 
bounded also by two fixed planes peipendicular to the axis of z at 
unit distance from each other, the generating lines of the cylin- 
der being supposed parallel to the axis of ? , then at all points of 
the boundary of the moving surface 

_ normal velocity of fluid 
ds 

= velocity of boundaiy normal to itself 

^V c Il 

ds ’ 

and therefore p= - Yy-f constant, and at all points of the fixed 

surfaces ^=0, and therefore p = constant 
ds 

Ye must therefore discover a function p which satisfies the 
equation 

d< r + dy i 0 ’ 

and is equal to a constant round a fixed boundary, and equal to 
- Yy+ constant round a moving boundary, moving with velocity 
Y in the direction of the axis of as ; and <p, the conjugate function, 
can then easily be written down 

Ex 1 The moving cylinder a circular cylindei of ladius u, and 
the fixed cylinder a circular cylindei of radius 1, both having the 
axis of z as axis Then 

p= - Y« sin 0 “2 


and therefore 


4>-~Y 


- T sA(A)“*' 


If <pl denote the velocity function of liquid filling the cylinder 

r=&, 

tp'*=Vr cos 0, 

and therefore* when r=a, 

<p lr + it 2 

If If-'a? ‘ 

In determining the kinetic energy of the liquid, intermediate to 
the cylinders, ^=0 when r—b , and when r=a } » an ^ 

therefore the kinetic energy of the liquid intermediate to the cylin- 
ders is T of the kinetic energy of the liquid filling the cylinder 

v 1 Qj“ * ^ 

r—a. Consequently, if the cylinder r~a be moved, the inertia to 
he overcome will be its own inertia, together with the inertia of a 
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mas* of a liquid turns tU volume of the cylinder , this is 

x lr~ir 

called the effective m* mi of the cylinder 

In particular, it o » =c , the effective inertia is the mass of the 
cylinder, increased by a mass of liquid of equal volume with the 
cylinder , and then o 

- V— Bin e, <p^= -Y — cos 0 , 

V / 


jKt 2 The mo\ m; r rylmdu an elliptic cylinder, and the freed 
cylindei a confocal elliptic cylinder 
Using elliptic coordinates £, 77, such that c cosh 77, c smh 77 are 
the seim-axes of the confocal ellipse, c cos £, c sm £ of the confocal 
hyberbola passing thiough a point, fh being the distance between 
the foci , then.c=e cosh 77 cos £, y=c smh 77 sm £, and if 7?=a is the 
equation of the moving ellipse, 77 = 0 of the fixed ellipse, then 

sink (0 — a) 

satisfies the conditions that 

® _ 9 + S-°« 

(n) - Ve smh -Ty, when Tj^a, 

(ui) when 77—0 

Therefore the conjugate function 

<£~Yt smh a co ^ cos £ , 

smh , 8 - a) 

that 

Tt s'Slfej ° os (t+lv ~ * 0) . 

If denote the relonty function of the hquid filling the elliptic 
cylinder then 

cosh rri cos £ , 

and round the ellipse ?j *= a, 

$ tanh g . 

0'~~tanh (0-a) * 

while ^ is the same for each, and vanishes when7] = ^, there- 
dn an 

lore the kinetic energy of the liquid between 7j=a and 77 ~0 is 
■ j of the kinetic energy' of the liquid inside ^=«, which is 
WpW smh ft cosh a 

Hence the mass of the cylinder 77 = a must be increased by 

— times the mass of an equal volume of liquid to give 
tanh (0- a ) 1 1 ° 

the effective inertia for motion m the direction of the major axis, 
the space between the eylmdei jj=a and a fixed cylinder 77=^ 
being filled with liquid. 

Similarly for motion paiallel to the minor axis, 

i|*— Vc cosh a — ll cos £, 

smh (0~ a) 

$>=Yc cosh sux | 

smh (0 — «) 

{Quarterly Journal of Mathematics, vol. xvn) 

Ex. 3 . "When the moving and fixed cylinders are any two 
circular cylinders, not eo- axial, the limiting points are taken as the 
foci of reference ,* and, supposing 2c the distance between them, and 
h 17 the dipolar system of coordinates, we have 

g~ f V y - c jn £ 

cosh 7! - C 03 £ * J cosh 71 - cos £ * 

ana then ^|log|±|!±f, 

%-e a;-fc 

so that £= constant is the equation of a circle passing through the 
two limiting points, and 7? *** constant is the equation of an ortho- 
gonal circle. 

If )?*=« be the moving cylinder, moving in the direction of the 
axis of x (the line of centres) with velocity V, and if 57 = 0 be the 
fixed cylinder, we must make 

^ ■* - Vtf — r 1 1 ^ 1 - 0 — t 4 - constant, 
cosh « - cos £ 

when i) = a ; $*=>Q wben77^0; and in the intervening 

«£* dif 


Novr, expanding, 

.. sml * c — - 1 + {J‘e- na - cos fif , 
• cosh a - cos £ ? tAi 


and therefore 


n=co smh n(r} - 0) 


-2ToV e 

ii~l 


sinh «(«— 0 ) 


and 4. =2Yc5e-^S2^1_|) sm «£ 

r ^ smhw(a~ 0 ) 

Similarly for a velocity Y of the cylinder 7} «= a perpendicular to the 
line of centres, the cylinder 77=$ being fixed, 

^ 2 Y^-»° £1 A sm n(, 

smh n[a - 0 ) 

^= 2 YoVc-^E 2 ^A-Sco S ^ 

^ smh «.(« - j 8 ) 

Kext, suppose a rigid cylmdiical suiface to be rotating about the 
axis of z with angular velocity w , we must have -^-= velocity of 
boundary normal to itself 

dx dy 

~- m Ts-“Vds’ 

and therefore i|/=i co (cl 2 + 2 / 2 ) + constant, at all points of the moving 
boundary, and ^ = constant, at all points of a fixed cylindrical 
boundary. 

Ex 4 Take the two elliptic cylinders of Ex % and suppose the 
cylinder 17 = a to be rotating with angular velocity a, and the 
cylinder 77 — jS to be fixed , since 

a,2 q. if J e 2 (cosh 277 4- cos 2 £), 


if we put 


then (1) when 77= a , cos 2£ 

= J w(£c 2 + y~) + constant , 

(n) when 77=^j3,^=0, 

(m) j 
and therefore \p satisfies the required conditions 

and from the value of the kinetic energy of the intermediate liquid 
the instantaneous value of the effective moment of inertia can be 
inferred. 

If the cylinder 77 = j8 be also rotating with angular velocity a, 
the cylinders will lemain confocal, and the values of ^ and Q will not 
change , then 

.,,-i a , c3 smh 2fa- aHsmlx 2(0 -y) cos g , 
smh 2 (t3 — a) 

= |ae2 cosh(2 ? -a-g cos2g , 
cosh (/3 -a) 

and 0 == Jwc 3 !l n .h_g77 -_a - g) sm 2 j , 

4 cosh (0-«) 

To find the kinetic energy of the liquid, smee 

-/* %*-/*%«• 

therefore T=| pf^di, 

and when 77 = a, and 77 ** 7S, 

Jou V tanh (jS - a) &m 2 2£ , 

C177 

/*2jt 


r 4 smh 2 ( 0 -a) 


(11) when 

Cm) 


therefore 
and when 


1 For various expressions for consult the articles by Mr W. U. Hicks in the 
Quarterly Journal of Mathematics, yol xvi 


r'STT 

therefore T= spare 4 tanh ( 0 - a) / sm 2 2 £cZ£ 

*^o 

— tanh (0 — a) ; 

and, if h denote the effective radius of gyration of the hquid, 
T^iirpajW^smh 0 cosh 0 - smh a cosh a ) , 

therefore fes M AA 

smh 0 cosh 0 - smh « co&h a 

i a abi-afi 
^ (aa 1 - - ad) 1 

where a 1: h are the semi-axes of the ellipse 77=0, and a, b of the 
ellipse 77=0. 

Ex. 5 Suppose a sector, bounded by and 0 =±«, rotating 
about the axis with angular velocity at , we must put 



HYDKODTOAMICS ] 


453 


HYDROMECHANICS 


, r 2 cos 25 ^ * f r \( 2 » 4 -lH-- /!«« /o L i\^ 

— -r — h 2 j a o ^ cos ( 2 /i 4 -l) — , 

r COS 2 a n=> 0 2 n+l\ a J y 2 a 

w liu li satisfies the conditions v 2 ^==0, and if/= J a/ 2 when 5=±a, 
in order that i^== Jo?? 2 -ft hen r=«, we must have 


7T0 


2„ A 3a+1 cos (2)1 + 3 ) 2^=1 ad 


0 


2a 


„ /% cos 25\ 
a ~ V cos 2a J 1 


A in+l““^-^ 


and therefore, by Fourier’s theorem, 

n+i j 1 2 1 

( (2?t4-l)7r- 4a (2?i4-l)7T^"(2/i4-l)7r4“4a 

When all the cylmdeis piesent rotate, as if rigidly connected, 
about the axis of z with angular velocity w at any instant, then 
i//=io3{a, 2 4-y 2 ) 4- constant xound the boundary of every eylmdei , 
and if we put x”^“iw(^ 2 + 2/ 2 )) then x is the stream function of 
the relative motion, relative to the cylinders, and satisfies the com 

ditions _2 ta at every point of the liquid, and x=con- 

CLJj 

stant round the boundaries 

Since x involves was a factor, which is a function of t only, it 
follows that -A. =« constant is the equation of a sti cam line of the lela- 

tive motion, and any alteration m a does not affect the shape of the 
lelative stream lines, the liquid being fuctionless, and the motion 
generated from rest 


Ex 6 Put 


i! , r 

a? " r lr 

x=-wy 


__ A 

cr * V* 

, fx = _ 2 

dx* * dy 2 1 

and the relative stream lines are similar ellipses. 
Then ^ - x + A co(a 2 4 - y-) 


then 


ft 2 - V 2 


and therefore 


2 os 2 4- V 
, a?-b 2 

* =a WTv vy ' 


*> 2 -;/ 2 ), 


for the motion between two similar elliptic cylmdeis, lotatmg with 
angular velocity « 

The velocity of any liquid particle is JL of what it would be 

or 4- 0- 

lf ngidly connected to the cylinders , hence the effective ladius of 
gyration of the liquid is ~ — ~ of the radius of gyration of the 

homogenous ngid body occupying tbe space 
Ex 7 * Put 

X = - V-( a2 - r) + + y- - a -J { V 2 (z 2 - y-) -tf-yHV 1 }, 

then v 2 x= -2cy, and x=0, when 

\/ 2 (x 2 - y 2 ) 4 - 4 - y 2 - « 2 *= 0 , 

V 2 (*r - y 2 ) - x 2 - t/ 2 4 - i 2 = 0 , 

which may therefore be taken as boundaries of the liquid. This 
pioblem is due to Mr Peirers 
Again put 

X = ~V)~ { 2 ?/{a;+ 2 /)- 6 2 } , 

then V 2 x= - 2 o>, and tbe hypeibolas 

2t{^~y)-a 2 = 0, 2 y{x-by)-b 2 = 0 
may be taken as boundanes, but these hypeibolas aie only the 
pievious ones turned through a quaitei of a light angle 
Ex 8 "When the liquid fills a icctangulai cylinder bounded by 
'£= d=« } and y= ±5 the conditions 

c Jhc + ( Ex. 

dx 2 dy 2 

and m = -^=0 w’hen 

dy 

(ly 

v= ^Owhen^M 
are satisfied by putting 

1L £ _ *- tm -i Xm ( g: V ,t ) 

dy " dy 1 


tfos da? 


= ±«> 



where 


K_rr_ 

K' Z> 

(Quuttci hj Journal of Mathematics, vol xv ) 


In fact, if ^ = 


t=0 


eosh(2*-rl,— 'eos (2*4-1)— 
2 a 2& 

(at-l) 1 eosh (2i + l)^ 

2 a 


,, t==c cosh (2, 


l^cos( 2i + l,^ 


2o 


2 b 


w 4 = 0 


<2i-l)'co*h <2i+l)|jl 


then 


(1) fi + ft=o 

dir dy- 

(2) t=WCd-->r) 

( 3 ) tf/ = ^a 3 (u 2 -'/ 2 ) 


when <. — zLa , 
when y = ± h , 


and therefore ^ satisfies the lequned conditions, and is therefore 
the value of ^ requned. 

Ex 9 Consider liquid filling the interior of a cvlmder, whose 
cross section is an equilateial tnangle of altitude / f , and let a, j8, 7 
denote the perpendicular distances of a point m the mtenoi iiom 
the sides If we put 


then 


X = 4 to- 

d'x { <Px 

d,J dy 3 


h 


-2c, 


and x is the stream function of the relative motion, supposing the 
cylinder rotating with angular velocity a 

Theiefore the cubic a $7 = constant is the equation of the path 
of a liquid particle relative to the cylinder, when it is moved 
m any manner , and also for the eylmclei bounded by a^ / ^c 1 and 

ajS7~C 2 1 

Ae have supposed the liquid motion to have becngcneiated fiom 
lest by the motion of the moving cjlmder^, but we might also 
have supposed the liquid to have been of infinite extent, and 
streaming past the cylinders as fixed obstacles , m that ca=e, the 
stream function of the relative motion x = ^ + Ty< and x satisfies the 
lelations 

dx ~ + dy' 5 

and x = constant, the equation of a stream line and therefore also 
of a boundary , also at infinity 

iX-n 

d'c 3 dy 

For instance, if m liquid, moving with velocity - V parallel to 
the axis of a, the fixed cucular cylinder r—a be introduced, then 

v — — "V" —— 5 4- T y 

r 


■H) 


sin 9 


If the elliptic cylinder 7]= a be introduced, then, since j 3 = : 


X~E y — Yc sinli a 


smh 77 - cosh - 


sm | 


' sm £ 


smh a - eosh a 

= Yc smh 7 i sm Yc smh a c~ yi ^ ra < 

~Yce a smh (17 - a) sm £ 

•* Y(a 4- b) smh (tj - a) sm £ 

If the axis of s he horizontal, and the liquid supposed of infinite 
extent, and ongmally at rest, then a circular cylinder of density cr, 
piojected m any manner peipendieular to its length, will describe a 

paiabola with vertical acceleration - — £ y 

cr + p 

IF, howevei, previously to piojection, a voitex exist m the liquid, 
co-axial with the cylinder and of strength w, then any motion of 
the cylmder will not affect the circulation of the liquid round the 
cylinder due to the vortex, and inequalities of piessure lound the 
cylinder will arise fiom the vortex motion 
Loid Kayleigh lias shown (Mmcnqei of llatlumaties, vol. vii ) 
that, if no forces act, the cylinder will descuhe a circle in the same 
direction as the circulation of the vortex m the periodic time 

— ^A£, wheie the circulation of the voitex is 2 ira-ce, a being the 

<a p 

radius of the cylmder 

If the axis of the cylinder be horizontal, and the influence of the 
boundaries of the liquid neglected, then the cylinder will describe 
a trochoid, and for a particular velocity of projection can be made 
to describe a lionzontal straight line {Messenger of Mathematics , 
vol ix p 113 ) 


1 For tlie analogy "between fhe motion of a liquid in a cylinder and the torsion 
of an elastic Imr, pointed out by St Venant, consult Thomson and Tait\ Katmol 
Philosophy? § 704. 
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On the MvUonofcc Solid though a Liquid 

If we take an origin 0, and axes Or, Oy , 0~ fixed in the body, 
then, if v, v, v\ p 3 <7. * denote the component linear and angular 
\ elonties of tin 1 body at any instant, the Telocity function 
+ + W'h +PXi + QXf> + r Xi> 

where the f s and x s are functions of a, y 9 depending only upon 
the shape of the body 

To determine fa, to may suppose the Telocity u only to exist, 
and thus fa must satisfy the conditions— 

(i) v~fa-Q , 

(n) the cosine of the angle between the normal to 

an 


the surface and the axis of x t at the surface of the moving body , 

(m) 


^ = 0, over a fixed surface 


dn 

Similaily for and fa 

To determine xv we may suppose the velocity p only to exist, and 
and then, /, m, n being the direction-cosmos of the noimal to the 
sirhep, Xi satisfies the conditions — • 

W 

(n) Ai = ny - mz at the surface of the moving body , 


(m) 


^1=0 at a fixed surface 
an 


Similarly for y 2 and X 2 

For a cavity ’filled with liquid m the interior of a moving body, 
since the liquid moves as it solid when the moving body has a 
motion of translation only, therefore 

j fa= } J > 

The only cases practically solved are those w here the bounding 
surfaces are similar or confocal surfaces of the second degree 

Lx 1 Consider the spaee between the ellipsoid 1 

* x a , 1 Ir cr 

and a similar and similarly situated ellipsoid ngidly connected with 
it ; then obviously Xi^rr~^y z J as for plane motion , and therefore 

£r*f Cr 


<p=zux-bry + iiz+p - 


- cr , c- - 
\V*+9- 


a- , or 
- n sz-i -T ■ 


-S* 


1&J 


^4-e 2 — ' ap+tf 

The liquid filling this spaee will behave therefore like a body of 
equal mass, and of principal radn of gyration ^ 

of the radii of gyration if the liquid were solidified. 

Ex, 2, Consider the liquid filling the space between the ellipsoids 

*5 


a 3 h c- 

aad 

v V e i 

tbe ellipsoids being eonfocal, snob that 

o 1 2 =ii ! +\ l , & I 2 -5 3 +\„ Ci 2 

/"* d\ 7> /* d\ 

AWTv?’ 

■where 


(1) 

( 2 ), 


Put A” 


= C-+\j 

°-/e> 


dx 


A (? + A)P 


and 


(3), 


+ A)P 

a 2 , t , s 3 i 

so that a 2 4-A, £ a -i-A, o* + A are the squares of the semi-axis of the 
confocal ellipsoid passing through ccyz Then 

JL-f'B-r 0 a a »-gw- y 

also, if p be the length of tfia perpendicular from the centre on 
the tangent plane to ($), 

(a 2 4- x)F+ h x)m, 3 -h(<£+ \)n\ 

a nd therefore A* » -A 

dp M <fa 

Suppose the ellipsoid (1) moving with velocity u 7 and the 
ellipsoid (2) fixed, then ifo can be made to satisfv the required con- 
ditions by putting 

^ 1 »3S3hH-2S'Aar, 
where 3f ami X are constants. 

For vVi-O, 

“* &-“S + 1 ' A S +li ^’ 


■M J+2STAJ-,, 

(fiP+AjP 

[ir+KA-2^ 


asr 


• fi 

\ p. 

: + C)j l. 


Consequently, when A — 0, v?e must have 
and when A=Ai , 

where A 0 , B 0 , C 0 are the values of A, B, C, when A=0, and A ls 
B l3 C x when A=A 2 
Hence 

i 1 


M=* - 


and 

Similarly 


fa= 
fa = 


B 0 -tC 0 -B 1 -O 1 , 
Bi + 0, 

Bo + Co-B,-^ J 

„ A + Bj + Qi 
B 0 + O 0 “B 1 -C 1 

Ai + B 4- C x 
"Co + Ao-Qi- AS’ 
Ai 4* Bj + 0 ^ 


A 0 4- B 0 — Aj 

If the inner ellipsoid had been fixed and the outer moved, we 
should have had 

A 4- B q 4- C Q 


fa, 

+j- 


‘Bo+Co-Bi-C; 

A q 4-B4-0q 
C 0 4- A 0 — fa — Aj 
Aq 4-B 6 + Q } 
A q 4* Bq — A x — B 2 


-oj, 




Next suppose the outer ellipsoid fixed, and the inner to have the 
angular velocity^? , then xi can he made to satisfy the leqmied con- 
ditions by putting 

Xi — M yz 4- FT(B - C)^ , 
wheie M and H are constants. 

For then v 2 Xi= 0, and 

I M + W-O) j +u(g 4» >=■ 

- ja + K(B-0 j (s^.+,^) 

-[ j« + H(»-0) j(^j+ylj) 

which when a - 0 must 

--ny ^ mj a- ^ - 'p'jw. 

and when A — A x must^O. 

Therefore M and FT must be determined from the equations 
f M + m - C 0 ) } (-Jr+-jr) - If(Ao+B, + c c)(w-¥) 


’ Cr 


1 


and 

) M + N(B X ~ C l} j (^ + i 2 )-N(A 1+ B 1+ C 1 )(4-.^)-Q 

Similarly x% *ndS can be determined, and also Xv Xu an( l x$ 
when the inner ellipsoid is fixed and the outer moved with given 
angular velocities 

When the outer ellipsoid is indefinitely great, then A l9 B 1; Ci are 
aero, as also- is Ml Then 

X 1 

& ^ 

(Bo - <u(-J-+-y) LL + B 0 + C o)(-A-i) ’ 

and Xl =I4(B-C]7/^ 

To find the effective inertia of the inner ellipsoid, when the outer 
' ellipsoid is fixed, and first for motion parallel to the axis of % , 

{ when A = a 15 i but when A— 0, and the ifq fox the- 

| T liqmd in the interspace is of the fa for the liquid 

' filling the inner ellipsoid , and hence* since the kinetic eneigy 
’ — it follows that the kinetic energy of the liquid in 

i the interspace is of the liquid filling the interior 

| XSfl d” ^ql" - iq ~ 

, ellipsoid for motion parallel to the axis of ass, and therefore the 
! effective inertia parallel to the axis of as is 
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Bo + Co-Bj-Cx ’ 
tv ltli similar expressions for the effective inertia paiallel to the axes 
of y and z 

If the outer ellipsoid be indefinitely large, then the effective 
inertia of the liquid parallel to the axis of a (since A x =B 1 =C 1 =0) 

which, m the case of the sphere, is half the effective ineitia of the 
liquid inside the sphere, since m the sphere A 0 =B 0 =C 0 
For a lotation about the axis of a of the inner ellipsoid, it follows 
in the same way that the effective ineitia of the liquid m Hie inter* 
space is to the effective inertia of the liquid filling the inner ellip- 
soid in the latio of the of the two motions, whicli, supposing 
the outer ellipsoid indefinitely large, 

I 


-Cd - (A.+B.+t'.)(i-^) 

( Bq-CMP-H*) 


h~ + C~ 


( B 0 -* C 0 )(A- 4- c J ) 4- ( A 0 4- B 0 4* C 0 j(6“ - c 2 ) 

and therefore the effective moment of inertia of the liquid about the 
axis of a 

^ 4 irpctb c — 

11 p (Bo-OoXJJ+^+fAo + B.+CoX^-c 3 )’ 
with similar expiessions for the effective moment of inertia about 
the other axes 

jE>\ 3 In the case of two spheres and the liqmd between, the 
x’s are all zeio, and, if the spheres be instantaneously concentric, 
a 3 ( a^x ) 

’k'V-Ox" I r+ 2 [ 


‘ 2(x 2 + 2 r+~ ! )3 

^ ( «. r a \\l 

= ^4 r+ w> 


supposing 
spheie 

This is a paiticnlai case of tbe confocal ellipsoids, when a—h=e 
For then 

A 4- 2A 2 

+1 — 


and 

Therefore 


--j\ 


d\ 


2(A d - 


-A,) 

1 


A)i" 


3r* 


♦i" ' 


r 3 * 




U 3 of) 


a? ( , ai*\ 

V-aA + 2r»J 


When the spheres are nob concentric, expressions for the effective 
inertias have been obtained by the method of images by Mr W M 
Hicks ( Philosophical Transactions, 1880) 

The image of a source at P of strength p. outside a sphere is a 

source inside the sphere of strength at a distance ~ fiom 

OP OP 

the centre, a being the radius of the sphere, and a lme sink 

reaching from the image to the centre of line strength -if- , this 

a 

combination will be found to produce no flow across the surface 
of the sphere 

Again for a source P of strength p inside the sphere, the images 
will he a couice of stiength at the inverse point of P,.that is. 


— thence to 
a 


at a distance ^ fiom the centre, and a line sink 
infinity 

In orderthat there should'be no ffow across the spherical hound ary, 
another sink of eqnal strength must existinside the sphere, and the 
infinite parts of the lme sinks will then cancel 

The determination of the if/’s and x’s is a kmematical problem, as 
yet solved only for the cases we have mentioned, and the discovery 
of the solution of fresh problems is at present engaging the attention, 
of mathematicians 

But supposing them determined for the motion of a body through 
liqmd, then T, the kinetic energy of the body and the liquid, will 
he a quadiatic function of it, v, w, p, q, r ; so that we may put 

£T = CijU 3 -f c. 22 v- 4- c 33 % 2 4- %p 2 + c^q ? +^ 3r 
+ 2c 2i no+ . +2c 5 $r+ . . . +2c u up-h 

in all twenty-one terms , and, m order to determine the c% we may 


suppose all the velocities except one or two to vanish, and then we 
see that 

= M -f pff , r 

where M is the mass of the body, 

c i4 - A 4- pff Xl t ny - mz)d&< . 

where A is the moment of inertia of the body about the axis of a ; 
these are obtained by supposing all to vanish except u or p 
If we suppose all to vanish except v and we find 

and 


f 4- M(t 2 + it 2 ) 

On 


or 


2T=p^yi£ 

a c in 


= pJJ^pidB = pJJ^^ndB 


chi +V3 
dB 


chp» ' 

Chl . 


i^s, 




Similarly the other coefficients may be determined (KirehhofF, 
Vot lesiuigcn uber Maihematischc Physi/c, p 240) 

In particnlai cases of symmetry, the coefficients of the products of 
'll, v, iv, p } Qf 5 can be made to vanish by a proper choice of axes and 
m the case of the ellipsoid, the only case for which the coefficients 
have as yet been determined, 


*- T T5" 


irpabc 


c u *= M 4- 4 Trpribc 
(B 0 - 


Bg 4- Cg 


while 


(B 0 - C o)(^ T <?) + (A, 4- Bo -r C fl )(6-* - c 2 ) * 
vanish, the origin 0 being at the centre of the 


ellipsoid, and the axes of the ellipsoid its principal axes 
In the case of a sphere of mean density cr, projected m infinite 
liquid of density p, and subject to gravity, the sphere will desenbe 

a parabola, with vertical acceleration -- - TT - i g 

cr-r^p 

Having expiessed T now as a quadratic function of it, r, u\ p, q , ? j 
the coefficients being functions of the shape but independent of 
the position and orientation of the body, the Hamiltonian equations 
of motion lead to the equations 

±{dT\ _ £T 
dt \du ) r dv 


+ *35- z 


d_/^T\ 

dt \/Zp / 


dT , cl T 
7 dq ^ dr 


cTV , tfT r 
. w + 
dv du 


For if P denote the resultant linear impulse m the direction, 
fixed m space , whose direction-cosines are l, m, n, then 

p jdT , dT dT . 

i —i-y- 4-m^- + 3 

du> di dw 

and, differentiating with iesp>ect to the time, since* 
dl __ dm* _ y dn 
dt dt 1 ’ dt 

■ S-'i- 


k~ mp. 


4-?n 


tfT 


dT 

7 dv 

■ + 


dV. 


dt\ 

^dw 

4- 

r du * 

tZT 

-b 

dT\ 

^du 

?Tv' 


dfd T\ 

W\dv ) 

« m) 

— ZX 4* wiA 4* , 

for all values of l , m, n 

Again, taking a fixed origin, and supposing" G* the impulsive 
couple about a straight line through the ongm fixed m, space 
whosa dircctioiL-cosiues are Z, m T n , 


a - 1 


fdT , dT 
(® + V chc - 


-t- bl\ 


f cW 


) 

(cl T dfifi _ d%\ 

\dq * du X dm) 

r L asr rrr\ 

where y, z aie the coordinates of the centra a£ the body. 



456 


HYDROMECHANICS 


[hydrodynamics. 


Differentiating with respect to the time, and supposing after- 
Tta rds tliat the centre ot the body and the iixed oiigm aie coinci- 

dint, then, smcc = u , §£-v, * = tuti = 0, y=0, s=0, 

(it U6 


f ia 

dt 


t idt\dp) dq* q dr dv* dw) 

J d/<r?\ dT dT cZT 

i dt\dqj dr dp dw < 

J cUdT\ d T dT cZT «ZT) 

( d£\di ) ^dp^^dq l du * U dv [ 

IXj t //ZYI -f , 
for all values of Z, ?/?, n 

If no external forces act, then three integrals of the equations of 
motion are 

(I) T= constant , 

«(smsh sy— “■ 

/5J1 <ZT dT , rfT fZT , tfT dT . 

N 4 du dp dv dq dw di 

expressing the fact that the energy is constant, and also the force 
and couple constituents of the lesultant impulse 
For a body like an ellipsoid, using single suffixes, 

T - J (cpfi + cpr + cpi 2 + c 4 p 3 + t~pf -f c 6 r 2 ) ; 
and the integration of the equations of motion under no forces leads 
to hyperelliptic and double 0 functions ("Weber, Mathcmatische 
Annuhn , vol xiv.) 

The equations of motion become 

du 


Again, putp = cr cos g , q^ - a sm g , then from ( 4 ) and (5) 
-n) - («. - + (h - c s)(. u i > + *?)» , 


cly 

dt 


H'-tY 4 


- c 3 up + vq 


c 4 p* + q* 

a rational function of w , and therefore g is expiessed m terms of 
the time by elliptic integrals of the third kind 

In a state of steady motion, w is constant, and ^ , also 

ett dt 

i'p + irj=str , and therefore 


*i ■j£-<y'+e J i'J-0 
c 2 A_c J i/j) + c 1 «r=0 

Ca 2J~ Ci “ 2 + W“° 


V< ' 


( 1 ), 

( 2 ), 

( 3 ) , 

( 4 ) , 

( 5 ) , 

(«) 


(f5-O2' , -(Ca-Cj)iw=0 

c o|f " ( c e “ (<b ~ «i)k m - 0 

dr 

c *di~ fc i“ c 5^?-(ci -Cs)«r-0 
Multiplying the equations by «, i, w, p, q, r, and adding, 

v f + „* t ^ tw | +w | +v J.o, 

or J(r 1 u 2 *fc i2 i !! 4 *CjW 2 +£* 4 p 2 + c 5 2 2 4-c ( ,? :i )==T, a constant . . ( 7 ). 
Multiply (1) by cpi, (2) by cw s and ( 3 ) by epe, and add , then 
* du n dv , „ c?*# A 

Cl ' u Tt T ^ + c *"“tff =0 ’ 

and cpvr 4- c/i- + epic- = F 2 . , (g^ 

F being a constant, the resultant linear impulse of the motion. 

Again, multiplying the equations (I to 6) by epp, c h q, c e r t c.u, 
c s r, cpc 3 adding and integrating, 6 ' 1 ? 

c i W + d- c/ 6 w?r =G, a constant ... (9) 

Equations ( 4 ), ( 5 ), (6) show that the body is acted upon by com- 
ponent couples about the principal axes (c 2 - c 3 )vw, (e^—c^tvu 
-% )uVf me principal moments of inertia being supposed to he 

^4? %» 

If the body he of revolution, c^c , and c 4 =c 5l the motion can he 
expressed by elliptic functions For equation (6) shows that r is 
constant, and equation (3) becomes 

e . 5 (ff) - e i , (“ 2 -« 3 >) J -c 1 !I [(ir , + r*)(p‘+ 9 *)-(«p + r j)aj. 

oH Sme fanctioa 01 ^ to is an elliptic function 

Put 2^-5 cos/, sin/; then from (1) and (2) 

CjS eft snC i( uv ~ ,i£? ) * s - c a (iip q- tjg)to 


Fa JL^Fl F 1 + £l _"^3 

c 4 ^ s c 4 cr J 

and we must theiefore have 

4 > 4 ^-( Cl -c^ 

w 1 ^ c x C 0 2 

foi the roots of this quadratic ms cr to be real 
If we employ the Lagrangian coordinates x, y, z } B, if/, and 
take OZ in the direction of the resultant linear impulse F, then 

Z 



df 
dt * 




& rational function of w t and therefore f is expressed in terms of 
the time by elliptic integrals of the third kind. 


(fig 10) the eye being supposed at 0 the centie of the sphere, 
cpi = component momentum m direction OA= - F sm d cos <p , 
cp) — „ ,, OB=Fsm0sm0, 

>, „ OC=F cos 0 , 

and therefore equation (10) gives cos 0 as an elliptic function of t 
Smce 

y>=sin $0 - sm 0 cos 00, 
g= cos 00 + sm 8 sm 00, 
equation ( 9 ) becomes 

cq sm 2 00 + c Q r cos a = G- . ( 11 ) , 

or cos 0 

dt c 4 sm 2 B 

G ~ c s r 1 . 1 Cr+c 0 ? 1 

2 c 4 1 - cos 0 2 c 4 1 + cos 0 ' 

and therefore 0 will consist of elliptic integrals of the thud kind 
Eqnations ( 4 ), ( 5 ), (6) show that the bod} 7 is acted upon at every 
instant by a couple whose axis is OE, of magnitude 

tan 0 , 

c i 

c 4 being supposed to be the equatoiial moment of inertia of the 
body. 

If OT be the direction of motion of 0 , then OT lies m the plane 
ZOO, and 

tan COT-ia tan e 

\ 

We may determine the steady motion from elementaiy reasoning; 
for if OG be the axis of the resultant angular momentum (also lying 
in the plane ZOO) making an angle & with 00, and if /tbe the con- 
stant value of 0, then 

Op Bin (0 - 0) = impressed couple 
*= — (icq - tan $. 

°i 

But 0 cos j 5 =c 8 r, G sin 0= - c 4 p ; 

-p sin 0, 

tan sm 0 , 

and if 7 be the angle made by the axis of instantaneous rotation 
with OC, tan sin 0. 


and 

therefore 
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Therefore 

COS P * 

*=tf b //i(am 8 — cos 8 tan £) 

=c 6 ?fi sin $ - c^pr sm 6 cos 8 

=-^- (c x - cji/; 2 tan 0 , 

c i 

and, dropping the factor sm 0, 

tf 4 cos fl/i 2 -VM+ - e») ;^-jj = 0, 

a quadratic equation m p, the condition for steady motion 
The least admissible \alue of r in order that the loots should he 
real is given by 

C 6 2 / 2 = 4 — (fil - Cj)c 4 K 3 , 

C 1 

or 5 2=4 ^(c 1 -c j )^io 2 

C 1 V 

In an oblate solid of revolution e^Cg is negative, and the roots 
of the quadiatic m /u aie always real tor all values of i In a prolate 
solid q-Cg is positive, and a certain spin ? is lequiicd to keep the 
motion stable 

An interesting application is to determine the piopei amount of 
a iflmg of a gun The following table has been calculated, from the 
formulae given below, by Captain J P Cundill, ft A , and the re- 
sults appeal to agree very fairly with what is observed m piaetiee 


Table calculated for Stability of Rotation of Ft ojedihs 


0 

1 


Minimum t^u>i at muzzle of sun requisite to guc stability 
of iotatioa=l turn in. n calibres 

2 11 

P4 g 

0 2 

5 -a 

e s 

tJ w 

Value of 

a-y 

Cast-iron com- 
mon shell 
Ca>:ty=Aths 
vol of shell 
Dtnsit\ of non 
=7 207 

Palhsei shell 
Ca-uty =Jth 
\ol of shell 
Density 
=8 UQ0 

Sohd steel 
bullet 
Density 
=SUOO 

Solid lead and 
tin bullets of 
similar composi- 
tion to M -H 
bullets 

Density =10 9 

2 0 

49413 

Value of n 

63 87 

Value of 7z 

71 08 

V tlue or n 

72 21 

Value of n 

84 29 

2 1 

52032 

59 34 

60 59 

67 66 

73 98 

2 2 

54431 

56 31 

62 67 

63 67 

74 32 

2 3 

56643 

53 19 

59 19 

60 14 

70 20 

2 4 

58679 

50 41 

56 10 

57 00 

66 53 

2 5 

60561 

47 91 

53 32 

54 17 

63 24 

2 6 

62315 

45 65 

50 81 

51 62 

60 26 

2 7 

63938 

43 61 

48 53 

49 30 

57 55 

2 8 

65454 

41 74 

46 45 

47 19 

55 09 

2 9 

66868 

40 03 

44 54 

45 25 

52 72 

3 0 

68192 

38 45 

42 79 

43 47 

50 74 

3 1 

69434 

36 99 

41 16 

41 82 

48 82 

3 2 

7059S 

35 64 

39 66 

40 30 

47 04 

3 3 

71693 

34 39 

38 27 

38 84 

45 38 

3 4 

72724 

33 22 

36 97 

37 56 

43 84 

3 5 

73697 

32 13 

35/5 

36 33 

42 40 

3 6 

74615 

31 11 

34 62 

35 17 

41 05 

3 7 

75483 

30 15 

33 55 

34 09 

39 79 

3 8 

76303 

29 25 

32 55 

33 07 

38 61 

39 

77033 

28 40 

31 61 

32 11 

37 48 

4 0 

77820 

27 60 

30 72 

j 31 21 

36 43 


Suppose the lifting at the muzzle makes one turn in n cabbies, 
and 2a is the cabbie and jS the angle of the rifling , then 


tan / \ -% Cl -r 3 ) A L 

n io \/ ( cf 1 3/ c 6 - j 


ar 

n io \/ 

If weight of shot, and TT'= weight of air displaced, then 

c^Y + YT'a, 


+ c^m 2 , 

where k lt I: are the xadii of gyiation of the shot abont an eqnatonal 
diameter and the axis, and V x of the air displaced, supposed ugidi- 
fied, about an eqnatonal axis, and then a, 7, a will be ceitam quan- 
tities depending only upon the external shape of the projectile, 
supposing the sunounding medium friction less and incom- 
pressible 

TtT / 

When, as m piaetiee, the fraction — is so small that its squaie 
may be neglected, 


fi* ^1 v a Cg 

j+wv m „ , , m- x 2 +m; v 

■4 re— - V.V,' W (n - ^" 2 ■ i - 


\V + Wa 

,W , a'kf 

=i w (a- 7 )-j- 


■ vW 

1 + W 
1 + xfrr 


Wl* 


W 7 f W' k[ 2 A 

w' v 1 + w a-j 2 “ y 


i+A, 
1 + ■w ® 


. TV" , 0-kf 


. \r . 


+ higher powers oi~^ which are neglected 

The only body for which a, 7, and a have as yet been deteinnned 
is the ellipsoid, and m the case ot a piolate spheioid of semi-axes 
a and c t 

A C 

““A-rC 1 7_ 2A’ 

twa (C- A) (L~-a-f 

| (C-A)| l o a -a 2 ) + (2A-j-CXt 2 +« 2 ) | (c 2 4-a 2 ) 

a -r ,, a\ , 

*-'0 i a ~ t A)“(c- tA)- 


where 


= — % J 7 10^ ; 7 r J 

a\L~ - ar) 2\j? - ° e <* ~ \ V ~ a-) 

c =/“- * 

*/. ta-H 


C-r \ f \C 2 - Or) 


— log 


0 ^ 2 + AJ'C 2 + A)- 

e 4- \/(6 g - a-) 2 


(<2 _ „2y t, - vV - a 'i <’■- ~ «-) ’ 
2 

and therefore 2 A -f C = — r 
a-o 


Waio Motion in Liquids 

First consider plane waves propagated m the direction of the axis 
of l in liquid of depth h, the undisturbed surface being taken as 
the plane of xy and the axis of z drawn veitically upwards 
The equation of continuity, supposing a velocity function to 
exist, being 

du? + dz 2 ’ 

we must fiist seek a solution of this equation, invoking a periodic 

9 n -y 

teim of the form sm (»u - nt), where m = ~ , n =«— — , A being 

the wave length and Y the velocity of propagation of the waves 
If we put $—f(z) sm {mx ~ nt), then 


£-«y- 


0, 


the solution of which, 
£= -h, is 
and therefore 


under the condition that ^ = 0 when 


dz 


f { A cosh m(z+ h), 


<p — A cosh 7/1(2 + Ji) sm {rax - ni) 

We must now endeavour to make the free surface a surface of 
equal pressure, and m older to do this we must suppose A small 
enough for its square to be neglected , and therefore the square of 
the velocity is to be neglected too 
The dynamical equation then becomes 

“ + = H, a constant , 

p cit 

T 

and at the surface wheie z — 0,- 


therefore a ^ 4- ^ - 

tkeiel0K 9 Tz + dfl- 


i,2£=0, and. - z - 
’ dt ’ dt 


may be put=^ , 


0, when 2=0 


Therefore 

A mg smh ink - n 2 A cosh mh=0 , 
or = vig tanli mh , , 

w2 1 t Tfh. 

or \ = ~— tanh — . 

2ir A 

If the depth h be very great compared with the wave length A, 
then neglectmg the square of ~~ , 

2ir 

If the depth h be veiy small compared with the wave length A, 
then, neglecting the square of A , 

T 2 =gh 

!Kext consider the more general case of wave motion propagated 
m the direction of the axis of a at the common sm face 2= 0 of two 
liquids, the lower of density p and bounded below by the fixed 
plane 2= -h, and the upper of density p f and bounded by the fixed 
plane z—U\ and suppose IT and IT the mean velocities of currents 
m the liquids making ang es a and a f with the axis of x , suppose 
m addition there is a surface tension T at the common surface of 
the liquids 

XIT — 58 
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D-noirng ilia Telocity functions by <p and <p ' , 

0 =*G cos a , t+ V sm a $r+ A cosh cos (j/ur— 

0' =* U‘ eos a a + XT' sm a y+ A' cosh m(z - A') cos (mu; - nt) , 
then 0 and 0' satisfy the equations of continuity, and the conditions 
tliat^=0 v.litn s= -7i, and -£-=0 when 2= 7s' 

Supposing the equation of the moring surface of separation to be 
2=s&sui (m t ~ at\ then the direction of motion of each liquid, relative 
to the moving surface of separation, must be a tangent to the surface, 
and therefore, when 3=0, 

c lt 

dz dz dz_ 

d<p ~ = " d(p' y dz * 
dz " ' dx ~ 
or, neglecting A a and A /2 : 

A smh vih - A' sinh mb' , 

U cos a- Y~~ U'cosa'-V 3 

dividing out by the common factoi m cos (mx-nt), and therefore 

^=IT cose- rc+TIsm a y + (TJ cos a - V)5 co s h _ ? p s j A cos ()« -nt), 

' smh rnh 

4>'= V'cos a' x +Wsm Jy- (U'eosa' - Y)S- sh - ^~ . ^ eos(wa - «<) 

smh ruA 

The dynamical equations are 

p+m+p c $+i P3 2 “H, 

i»'+Slp's+p' ^ + i p'? 2 =H' , 
and at the surface of separation, where r=0, we must have 
= j/i^S sm (m«e - nt) 

axr 

~ II - H' - g{p - P ')b sm (mx - nt) 

-KB eos a-Y) coth mh rib sm (mx-nt) 

-’/(IT* eos a ~*Y) coth m&' 316 sm (wue-tti) 

- | p [ IT cos a - (17 cos a - Y) coth mh mb sm (vise- nt) }s 

- \ ptJ 2 sm 3 a - \ p (U cos « - Y) 2 m 2 5 2 cos \mx - nt) 

-f l p’{V cos a -f (U' cos a' - V 1 ) coth mhf mb sin (msc - «t)} 2 
f l /U' 2 sin 2 a' v | / ( U / cos a' - YfW cos 2 (m;c - nt) , 
and neglecting 6 2 and equating to zero the coefficient of sm ($n® - nt), 
^ 2 T+g(p-p / }"(fT cos a- \ r ){?nTJ cos a~~n)p coth mh 
- (V cos a - Y ){mU' cos a' - n)p' coth 0, 

which, since -5. » Y, reduces to 

T-gfp - p') - m(U cos a - Y) 2 p coth mh 
- miff co.s ri - Y) 2 p' coth.w/t' ■» 0, 

. 2 tt 

or, since-m * — , 

A 3 

ri T=— j (U cos «-Y) s j> coth (U'cosa'- TV'coth^'f 
~9(p-p' J**Q* 

liU=Q, tf'=*0, p'~0. we ftadc 

lpu (£ + ^)“‘“' 

as at first, if T«0. 

A discussion of the different cases that can arise is grvent by 
Lord Rayleigh m his papers! on to « totability of Jets ” published 
m tire Proceedings of the Loyal Society and of the London MatU * 
ra&tol ; also in a paper by Sir W. Thomson in the PAi? 

A%., 1871. 

In the last-mentioned paper an interesting appbeation of the 
above equations is made to determine to rippiis.prod.uced, by wind 
blmriug over the surface of still water 

Rut IT = 0 , A*»o o > hfsssco ; 

then m(IJ^ Y^-0 

li V? be the velocity of propagation of waves of, the same length 
with no wind, then a 


+g{p - f) - 7riW*{p+ p'J^O ; 

or ^r*-i ; 

m pt-p p+p ; 

to minimum value of which) &r -diffemih v^dunsicff'T??; given % 

W 5 -2>/4J}ifa3„ 

p+p 

“'i th«v , 


But 


Y 2 P + (U^Y)V«W 2 (pI-p} 


and therefore 


v=4-,u'± 

p+p 




PP 


-U /2 


(p + p') 9 

giving the velocities of propagation of waves with and against the 
wind 

The least value of U' 2 is less than ■ times the least value 

PP 

of W 2 , and is toiefoxe ^ 

2VC‘/T) p -±£V(p-p') 

PP 

If the wind be blowing with a velocity greater than this mini- 
mum value of IT, the suiface of the water as a plane level surface 
becomes unstable, and ripples are produced 
With 0 G S units, ^=981, T«81, p=l, /= 0012759, and 
then the minimum value of U' is about 664, equivalent to about 
14 8 miles an hour This velocity is of course much greatei than 
what is required to ruffle the surface of water m reality, the dis 
crepancy being due to the viscosity of the air 
In the case of standing waves in a circular tank, cylindrical co- 
ordinates r } 9, % being used, where 

? cos 0, sin 9, 


02= 


the equation of continuity becomes 

1<*0.1 

3" 


dr 2, t 


clr r £ 


v J_ | w Tr 

de*^dz 2 = 


If the liquid be of depth h, wc must put 

0 = 0! cosh k(z+h) cos %irnt, 

where n is the number of oscillations per second, and then 
d 2 <Pi , 1 d<Pi t 1 d"0-| 


*? 2 r 


4 

dr r 1 


1+^0!- 0 


If we put 0x=0 cos me, then 


1 

S» + T 




10-0 , 


BesseTs differential equation , and therefore 

and 0«*AJ,»(A?) cos ?n$ cosh &(#+h) cos 2 nut ; 

and k must be determined fiom the condition that 

*0 

dr " 

or Jh(^) = 0 

At the free surface 

d<p 


= 0, when r^a 




gk smh kh - 


0, 

4ir% 2 coah kh~ 




1»n kM 


’Q, SM 


For circular waves, w=0, and to roots of J' (^a)= 

£a = 3 832; 7 016, 10 173, 13 323, 

(Rayleigh, Sound, p, 274) 

When the tank is limited by the radial plane 0=0, ton the 
slowest oscillation corresponds to ???= \ , and then 

J#r). £jn h ~ 


and 
gives 

and therefore 


J|(£a)" 


h 
cn 

tan kck- 


V hr 
cos ha * 
lew, 


sm la\ 

ST'J 


= 0 




(Rayleigh, Sound, p 279) 

* Y^hen the tank is bounded by the radial pianos 0=0, 0-| ir, to 
slowest oscillation corresponds to m=>^ } and then 

¥* r) “ifc( £ ^- eosfe ’)' 

and the* aquation J7(^'a)w 0 leads to* 

tan ka.-«-dt2L — , 

2k-a^ - 3 

F or the discussion of the free oscillations of an ocean of uniform 
depth, covering a eentral nucleus, under the gravitation of the 
parts, and the surface tension at this free surface, consult Lamb’s 
Motion of Fluids, p. 196, and Lord Rayleigh’s papers m the P?o- 
ceedings of the London Mathematical Society 
The propagation of plane waves of longitudinal displacement in 
air, and the notes produced by open and (dosed pipes, have been con- 
sidered under the heading Acoustics 
When the air is limited by special surfaces, the problem of its 
vibrations is worked out by Lord Rayleigh m the Proceedings of the 
London Mathematical Society, 1872. 

A list of references to the memoirs and treatises on the subject 
will be found at the end of Lamb’s Motion of Fluids. (A. G G.) 
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PART III.— HYDRAULICS. 

I, THE DATA OF DEAUL1CS | If we suppose tlie 

[Units — Except where other units are gnen, the units throughout s ^°^' n 111 % 12, it w 
this article aie feet, pounds, pounds per sq ft,, feet per second ] ing face, forwards in 

* 1 the direction of mo* 

1 Properties of Fluids — The fluids to which the laws turn if we consider 
of practical hydraulics relate are substances the parts of *ke u PP er kyei, 
which possess very great mobility, or which offer a very | adwlhe bwerlav°er' 
small resistance to distortion independently of inertia, i Now suppose The 

Under the general heading Hydromechanics a fluid is ! original thickness of 

defined to be a substance which yields continually to the 1 the layer T increased 
slightest tangential stress, and hence m a fluid at rest there j pk^ m\ts n^w 
can be no tangential stress But, further, in fluids such | position has the ye- 
as water, air, steam, Ac , to which the present division of 1 locity ?tV, the sliear- 
the article relates, the tangential stresses that are called at each dividing 
into action between contiguous portions during distortion or j thTsame ^ bSof/ 
change of figure are always small compared with the weight, ' and the resistance 
inertia, pressure, &c , which produce the visible motions it must therefore he 
is the object of hydiaulics to estimate On the other hand, ^ same * Hence, 
while a fluid passes easily from one form to another, it R ~ttco(nY) (2) 

opposes considerable resistance to change of volume. But equations (l) 


If we suppose the liquid between ob and cd divided into layers as 
shown m fig 12, it will be clear that the stress R acts, at eaeh'dn id- 
mg face, foru ards in 


to mT , if the bound- 
ing plane m its new 
position has the ve- 
locity ?tV, the shear- - 
mg at each dividing 
face will be exactly 
the same as beloie, 
and the resistance 
must therefore he 
the same. Hence, 

R-^»(nV) (2) 

But equations (1) 




It is easily deduced from the absence or smallness of the | and (2) may both 
tangential stress that contiguous portions of fluid act on 1 es P ress «d in one 
each other with a pressure which is exactly or very nearly j are^retdaced Ty a 
normal to the interface which separates them. The stress , c on stunt varying in* 
must be a pressure, not a tension, or the parts would Tersely as the thickness of the layer 
separate Further, at any point in a fluid the pressure in y 

all directions must be the same, or, m other words, the E=^^- ; 

pressure on any small element of surface is independent of or, for an indefinitely thin layer, 
the orientation of the surface 

2 Fluids are divided into liquids, or incompressible 

fluids, and gases, or compressible fluids. Very gieat ^coefficTat oFwsc 
changes of pressure change the volume of liquids only by According to Maxw 

a small amount, and if the pressure on them is reduced to when the velocities a 
zero they do not sensibly dilate In gases or compressible p- 

fluids the volume alters sensibly for small changes of that is, the coefficien 
pressure, and if the pressure is indefinitely diminished temperature and mde 
they dilate without limit. The value of p for 

In ordinary Hydraulics, liquids are treated as absolutely an x ° rows ^ 
incompressible In dealing with gases, the changes of the units ban* the st 
volume which accompany changes of pressure must be taken W1 tfi increase of t&mj 
into account. 4 . When a fluic 

3 Viscous hinds are those* nr which change of form instance when it : 

under a continued stress pro seeds gradually and increases vary gradually at i 
indefinitely. A very viscous fluid opposes great resistance to a neighbouring 
to change of form in a short time, and yet may be deformed of the tube adheres 
considerably by a small stress acting for a long penod. interior Than this s 
A block of pitch is more easily splintered than indented developed by thesi 
by a hammer, but under the action of the mere weight of m large pipes and 
its parts acting for a long enough time it flattens out and lanty of moveme 
flows like a liquid acquire, especially: 

All actual fluids are viscous They oppose a resistance ties. Boussmesq 1 
to the relative motion of their parts This resistance semicircular canal 
diminishes with the velocity of the relative motion, and of only 0 0001, w< 



Fig 12. 
Putting tt* 


(3), 

The coefficient p is termed 


an expression first proposed by Navxei The coefficient p is termed 
the coefficient of viscosity 

According to Maxwell, the value of p for air at 6° Fahr m pounds, 
when the velocities are expiessed m feet per second, is 
/a - 0 OQO 000 025 6 ( 461 *+ 8 ) , 

that is, the coefficient of viscosity is proportional to the absolute 
temperature and independent of the piessurc. 

The value of p for water at 7 7° Fahr is, according to Helmholtz 
and Piotrowski, 

* 1-0 00000191 , 

the units being the same as before. For water p decreases* rapidly 
with increase of temperature 

4. When a fluid flaws in a * very regular manner, as far 
instance when it flows in a capillary tube, the velocities 1 
vary gradually at any moment from one point of the fluid 
to a neighbouring point. The layer adjacent to the sides 
of the tube adheres to it and is at rest The layers imm 
interior Than this slide on each other. But the resistance 
developed by these regular movements is very small If 
m large pipes and open channels there were a similar regu- 
larity of movement, the neighbouring filaments would 
acquire, especially near the sides, very great relative veloci- 
ties. Boussmesq has shown that the central filament m a 
semicircular canal of I metre radius, and inclined at aslope 
of only 0 0001, would have a velocity of 187 metres per 


becomes zero m a fluid the parts of which are relatively at j second A the layer next the boundary remaining at rest. 


rest When the relative motion of different parts of a fluid 
is small, the viscosity may be neglected without introduc- 
ing important errors On the other hand, where there is 
considerable relative motion, the viscosity may be expected 
to have an influence too great to be neglected. 

Measurement of Viscosity Coefficient of Viscosity — Suppose the 
plane ab , fig 11, of area a, to move with the velocity Y lelatively to 
the surface ccl and paiallel to it Let the space between he filled 
with liquid The layers of liquid in contact with db and cd adheie 
to them The intermediate layers all offering an equal resistance 


But before such a difference of velocity can arise, the 
motion of the fluid becomes much more complicated. 
Volumes of fluid are detached continually from the 
boundaries, and, revolving, form eddies traversing the fluid 
m all directions, and sliding with finite relative velocities 
against, those surrounding them. These slidmgs develop 
resistances, incomparably greater than the viscous resistance 
due to movements varying continuously from point to point; 
The movements which produce* the phenomena commonly 


to shearing or distortion, the rectangle of fluid abed will take the | ascribed to fluid friction must be regarded as rapidly or 
foim of the parallelogram a'b’cd Further, the resistance to the even suddenly varying from one* point to another. The in- 
motion of ab may he expressed m the form tema l resistances to the motion of the fbud do not depend 

R ““ KO ) V * - . » ■*» ■ y - ■ * if > ' ■ mm 1"" * 

where tc is a coefficient the nature of' which remains to be deter- j 1 Journal do M Liouville, t xih ,+808 , MSmcnres d$ l*Acad$mte 
mined 1 des Sciences d& Vlnstitut de France , t xxm.,xxiv , 1877* 
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on the general velocities of translation at different points of 
the fluid (or what Jf. Boussmesq terms the mean local velo- 
cities), but rather on the intensity at each point of the eddy- 
ing agitation. The problems of hydraulics are therefore 
much more complicated than problems in which a regular 
motion of the fluid is assumed, hindered by the viscosity of 
the fluid. 


Relation of Pressure, Density, and Temperature of Liquids 


5 Density of Water — Water at ordinary tempeiatuie and pres- 
sure contains 62 4 lb per cubic foot, or 1000 kilogiammes per cubic 
metre The density or weight per unit of volume will he designated 
by G River and spring water is not sensibly denser than pme 
water, being at most l-100000th heavier Sea-water may he taken 
at 64 Sb per cubic foot 

6. Compressibility of Liquids — The most accurate experiments 
show that liquids are sensibly compressed by very great pressures, 
and that up to a pressure of 65 atmospheres, or about 1000 3b per 
square inch, the compression is proportional to the pressure The 
chief results of experiment are given m the following table Let 
Y 3 be the volume of a liquid in cubic feet under a pressuie Pi 3b per 
square foot, and T s its volume under a pressuie p 2 Then the 
cubical compression is 

V,- Vi 

Vi ' 

and the ratio of the increase of pressure p z ^V\ the cubical com- 
pression is sensibly constant That is, {PffJDCiJ is constant 

This constant is teimed the elasticity of volume, and is denoted by 
l (Thomson) With the notation of the differential calculus, 




d\ T ~ 


Y 



Elasticity of Volume of Liquids 


Canton 

Oer&tedfc. 

Colladon and 
Sturm 

Regnault 

Water j 45,990,000 

45,900,000 

42,660,000 

44,090,000 

Sea 'Hater 53,900,000 
Mercury . 1705,300,000 

620,100,000 

604,500,000 

Oil. .1 44,090,000 


Alcohol . { 32,060,000 


23,100,000 



According to the experiments of Giassi, the compressibility of 
water diminishes as the temperature increases, while that of ethei, 
alcohol, and chloroform is increased 
7. Change of Volume and Density of Water with Change of Tem- 
perature — Although the change of volume of water with change of 
temperature is so small that it may generally be neglected in oidi- 
nary hydraulic calculations, yet it should be noted that there is a 
change of volume which should be allowed for in very exact calcu- 
lations. The values of p in the following short table, which gives 
data enough for hydraulic purposes, are taken from Prolessor 
Everett's System of Units 


Density of Water at Different Temperatures. 


Temperature 

p 

Density of 

T~T 

Weight 
of 1 e. ft 
in tt>. 

Temperature 

P 

Density of 

G 

Weight 

Cent, 

Fahr 

Water 

Cent 

Fahr 

Water. 

..... 

of lc ft 
in lb 

0 

32*0 

*999884 

62 417 

20 

68*0 

998272 

62 316 

1 

33-8 

999941 

62 420 

22 

71-6 

997839 

62*289 

2 

35*6 

*999982 

62 423 

24 

75 2 

997380 

62 261 

3 

37 4 

1*000004 

62 424 

26 

7S S 

996879 

62*229 

4 

39 2 

1 000013 

62 425 

28 

81 4 

996344 

62*196 

5 

41*0 

1*000003 

62 424 

30 

86 

995778 

62*161 

6 

42*8 

*999983 

62 423 

35 

95 

99409 

62 093 

7 

44 6 

*999946 

62 421 

40 

104 

99236 

61 947 

8 

46 4 

*999899 

62 418 

45 

113 

*99038 

61*823 

9 

48*2 

999837 

62 m 

50 

122 

9S821 

61 6S8 

10 

50*0 

*999760 

62 409 

55 

131 

98583 

61*540 

11 

518 i 

*999668 

62*403 

60 

140 

*98339 

61 *387 

12 

53*6 

*999562 i 

62 397 

65 

149 

98075 

61*222 

13 

56*4 

*999443 ; 

62*389 

: 70 

158 

97795 

61 048 

14 

57*2 

*999312 

62*381 

; 75 

167 

*97499 

60*863 

15 

59*0 j 

990173 

62 373 

80 

176 

97195 

60*674 

IS 

60*8 

*999015 

62 363 

85 

185 

*96880 

60*477 

17 

@2*6 

*998854 

62 353 

90 

194 

*96557 

60*275 

18 

64*4 : 

■*«■* 1 

*998667 
f *998478 

i 

62 341 
62*829 

100 

212 

9 5866 

59 344 

f 


The weight per cubic foot has been calculated fiom the values of 
p, on the assumption that a cubic foot of water at 39 2° Pain 
is 62 425 3b For ordinal y calculations m hydiaulics, the density 
of water (which will m future be designated by the symbol G) will 
be taken at 62 4 3b per cubic foot, -which is its density at 58° 
Fahr It may he noted also that ice at 32° Fahr contains 57 2 
3b pei cubic toot The values of p*are the densities m grammes 
per cubic eentimetie 

S Pressuie Column Free Surface Level — Suppose a small veiti- 
cal pipe mtioduced into a liquid at any point P (hg 13) Then the 
liquid will use in the 
pipe to a level OO, O 
such that the pies- 
sm e due to the column 
m the pipe exactly 
balances the pressure 
on its mouth If the 
fluid is in motion the 
mouth of the pipe 
must be supposed ac- 
curately paiallel to 
the direction of mo- 
tion, oi the impact 
of the liquid at the 

mouth ot the pipe ^ 

will have an influence ^ 

on the height of the column If this condition is complied with, 
the height h of the column is a measure of the pressuie at the point 
P Let &> be the area of section of the pipe, h the height of the 
pressure column, p the intensity of piessuie at P , then 

— tb , 

$-*• 



that is, % is the height due to the pressure at p The level 00 
will be termed the fiee surface level corresponding to the pies&ure 
at P. 


"Relation of Pressure, Temperature, and Density of Gases 

9, Delation of Pressure , Volume , Tempo aim e, and Density in Com - 
lircssible Fluids — Certain problems on the flow of air and steam aie 
so similar to those relating to the flow of water that they aie con- 
veniently treated together. It is necessary, therefore, to state rs 
briefly as possible the propeities of compressible fluids so far as 
knowledge of them is requisite m the solution of these pioblems 
Air may be taken as a type of these fluids, and the numerical data 
heie given will relate to air 

Delation of Pressuie and Volume at Constant Temper cdiu e — At 
constant temperature the product of the pressure p and volume Y of 
a given quantity of air is a constant (Boyle’s law) 

Letp 0 be mean atmospheric pressure (2116 8 lb per square foot), Y 0 
the volume of 1 lb of air at 32* Fahr under the pressure^ Then 


j^Yo-26214 


oi 


If G 0 is the weight per cubic foot of an m the same conditions, 


n 1 2116 8 
°"Y 0 “ 26214 


= 08075 


(2) 


Foi any otkei pressuie at winch the volume of 1 IB is Y and the 
weight per cubic foot is G, the tempeiature being 32° Fabr , 


pV-£ - 26214 , oi G 
G 


P 

262 14 


(3) 


Change of Pressure or Volume ly Change of Temperature — Lety (1 , 
Y 0 , G 0 , as before be the pressure, the volume of a pound in cubic feet, 
and the weight of a cubic foot m pounds, at 32° Fahr Letp,Y, G 
be the same quantities at a tempeiature t (measured strictly by the 
air thermometer, the degrees of which diffei a little fiom those of 
a mercurial thermometer) Then, by experiment, 


•XT TT 466 6 + if -rr T 

P ■“• PoTo 460 6 + 32 "- Po °to 




where t, r 0 are the temperatures t and 32° reckoned fiom the abso 
lute zero, which is - 460 6° Fahr, ; 


If A-2116 8, G 0 = 




G G 0 t q 

(4a) ; 

G ^G„ . . 

, P). 

r 


, 460 *64-82 =*492 6, then 


|L=53 2r 

. (5a). 
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II KINEMATICS OF FLUIDS 

10 Moving fluids as commonly observed are conveniently 
classified thus — 

(1) Streams are moving masses of indefinite length, 
completely or incompletely bounded laterally by solid 
boundaries When the solid boundaries aie complete, the 
flow is said to take place in a pipe When the solid 
boundary is incomplete and leaves the upper surface of 
the fluid free, it is termed a stream bed or channel or 
canal 

(2) A stream bounded laterally by differently moving 
fluid of the same kind is termed a cm rent 

(3) A jet is a stream bounded by fluid of a different 
kind 

(4) An eddy> voy tex, or wha Ipool is a mass of fluid the 
particles of which are moving circularly or spirally 

(5) In a stream we may often regard the particles as 
flowing along definite paths m space A chain of particles 
following each other along such a constant path may be 
termed a fluid filament or elementary stieam 

11 Steady and Unsteady, Uniform and Vcu yiny, Motion — Theie 
are two quite distinct ways of treating hydrodynamieal questions 
We may eithei fix attention on a given mass of fluid and consider 
its changes of position and eneigy under the action of the stresses 
to which it is subjected, or we may have regard to a given fixed 
portion of space and consider the volume and energy of the fluid 
entering and leaving that space 

If, m following a given path ab (fig 14), a mass of water a has a con- 
stant velocity, the motion is said to be uniform The kinetic energy 
of the mass a remains unchanged If the velocity vanes from point 
to point of the path, the motion is called varjmg motion If at a 
given point a m space, the particles of water always amve with the 
same velocity and m the same direction, dunng any given time, 
then the motion is termed a. 

steady motion On the 
conti aiy, if at the point a> 
the velocity 01 direction 
vanes from moment to 
moment the motion is termed unsteadj^ Steady motion is sometimes 
termed permanent motion. A river which excavates its own bed is in 
unsteady motion so long as the slope and form of the bed is changing 
It, however, tends always towards a condition m which the bed 
ceases to change, and it is then said to have reached a condition of 
permanent regime No nver probably is m absolutely permanent 
regime, except perhaps m locky channels In other cases the bed is 

scoured more or less during the rise of a flood, and silted again dur- 
ing the subsidence of the flood But while many streams of a tor- 
rential character change the condition of their bed often and to a 
large extent, in others the changes aie comparatively small and not 
easily observed. 

As a stream approaches a condition which would be strictly de- 
fined as one of steady motion, its regime becomes permanent Hence 
steady motion and permanent regime are sometimes used as mean- 
ing the same thing The one, however, is a definite term appli- 
cable to the motion of the water, the other a less definite term 
applicable m strictness only to the condition of the stream bed. 

12 Them dual Notions on the Motion of TVater — The actual 
motion of the particles of water is m most eases very complex To 
simplify hydrodynamic problems, simpler modes of motion are 
assumed, and the results of theory so obtained are compared experi- 
mentally with the actual motions 

Motion m Plane Lay as — The simplest kind of motion in a stream 
is one m which the particles initially situated m any plane cross 
section of the stream continue to be found m plane cross sections 
during the subsequent motion. Thus, if the particles m a thin 
plane layer ab (fig. 15) 
are found again in a 
thin plane layer a!V after 
any interval of time, 
the motion is said to he 
motion m plane layers. 

In such motion the inter- 
nal work m deforming 

the layer may usually be disregarded, and the resistance to the 
motion is confined to the circumference 

Laminm Motion — In the case of streams having solid boundanes, 
it is observed that the central parts move faster than the lateral 
parts. To take account of these differences of velocity, the stream 
may he conceived to he divided into thin laminae, having cross 
sections somewhat similar to the solid boundary of the stream, and 
sliding on each other The different lammse can then he treated 
as haying differing velocities according to any law either observed 




Fig 14 


oi deduced from their mutual friction A much closer approxi- 
mation to the real motion of ordmaiy streams is thus obtained 

St team Line Motion — In the preceding hypothesis, all the par- 
ticles m each lanuna have the same velocity at any given cross sec- 
tion of the stream If this assumption is abandoned, t3ie ero^s 
section of the stieam must be supposed dmded into indefinitely 
small areas, eacb representing the section of a fluid filament Then 
these filaments may have any law of variation of velocity assigned 
to them If the motion is steady motion these fluid filaments (or 
as the} aie then termed stieciiti tuns) will have fixed positions m 
space 

Pe* iodic Unsteady Motion — In ordmaiy sti earns with rough 
boundaries, it is observed that at any given point the velocity vanes 
from moment to moment m magnitude and dnection, but that the 
average velocity for a sensible period (say for 5 or 10 minutes) 
vanes very little either m magnitude or Velocity It has hence 
been conceived that the variations of dn ection and magnitude of 
the velocity are periodic, and that, if for each point of the stream the 
mean velocity and dn ection of motion were substituted for the ac- 
tual more or less var}mg motions, the motion of the stream might 
be ti eated as steady stream line or steady lammai motion 

13 Volume ofFlou — Let A (fig 16) be any ideal plane surface, of 
area &, m a stream, normal to the direction of motion, and let Y 



Fig 16 


be the velocity of the fluid Then the volume flowing through the 
surface A m unit time is 

Q = wY r . (1) 

Thus, if the motion is rectilinear, all the pai tides at any instant m 
the surface A will be found after one second m a similar surface A 
at a distance Y, and as each particle is followed by a continuous 
tluead of other pai tides, the volume of flow is the right prism AA', 
having a base a and length Y 



Fig 17. 


If the direction of motion makes an angle 8 with the normal to 
the surface, the volume of flow is represented by an oblique prism 
AA'' (fig 17), and m that case 

Q = «Y cos 0. 

If the velocity vanes at different points of the surface, let the sur- 
face be divided into very small portions, for each of which the 
velocity may be regarded as constant It da is tfie area and u, or 
v cos 8, the normal velocity for this element of the surface, the 
volume of flow is 

Q=~fida>, or fv cos 8 da , 

as the ease may be 

14 Pnnciph of OoMinuity —If we consider any completely 
bounded fixed space m a moving liquid initially and finally filled 
continuously with liquid, the inflow must be equal to the outflow. 
Expressing the inflow with a positive and the outflow with a nega- 
tive sign, and estimating the volume of flow Q for all the boundaries, 

In general the space will remain filled with fluid if tfie pressure 
at every point remains positive There will be a break of con- 
tinuitv, if at any point the pressure becomes negative, indicating 
that the stress at that point is tensile In the case of ordinary 
water tins statement requires modification Water contains a 
variable amount of air m solution, often about one- twentieth 
of its volume. Tins air is disengaged and breaks the continuity of 
the liquid, if the pressure falls below a point corresponding to its 
tension It is for this reason that pumps will not draw water to 
the full height due to atmospheric pressure 

Application of the Principle of Continuity to the case of a Stream. 
— If A 1 , A 2 are the areas of two normal cross sections of a stream^ 
and Y} , Y 2 ~aie tfie velocities of the stream at those sections, then, 
from the principle of continuity, 
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tLa-t is, the normal velocities are inversely as the areas of the cross 
sections This is tine of the mean velocities, if at each section the 
velocity of the stream vanes. In a river of varying slope the 
velocity vanes with the slope It is easy therefoie to see that in 
parts of large cross section the slope is smaller than in parts of 
small cross section. 



If we conceive a space in a liquid hounded by normal sections at 
A I} A 3 and between A 1? A 2 by stream lines (fig IS), then, as there 
is no How across the stream hues, 

v s V 

as in a stream with rigid boundaries 

In the case of compressible fluids the variation of volume due to 
the difference of pressure at the two sections must be taken into 
account If the motion is steady the weight of fluid between two 
cross sections of a stream must remain constant Hence the weight 
flowing in must be the same as the weight flowing out Let p v 
be the pressures, i lt i\ the velocities, G lt G. 2 the weight per cubic foot 
of fluid, at cross sections of a stream of areas A x , A s The volumes 
of inflow and outflow are 

and A.u , 

and, if the weights of these are the same, 

GiA 1 T i - j a 2 A 2 i i ; 

and lienee, from (5*} | 9, if the temperature is constant, 

JM-Mi'a ( 8 )‘ 

III, PHENOMENA of the discharge of liquids from 
ORIFICES AS ASCERTAINABLE BY EXPERIMENTS 

15* "When a liquid issues vertically from a small orifice, it forms 
a jet which rises nearly to the level of the free suiface of the liquid 
in the vessel from 
which it flows The 
difference of level K 
(fig 19) is so small 
that it may be at once 
suspected to ha due 
either to air resistance 
on the surface of the 
jet or to the viscosity 
of the liquid or to fric- 
tion against the sides 
efthe orifice. Neglect- 
ing for the moment 
tot small quantity, 
we may infer, from 
the elevation of the 
jet, that each molecule 
on leaving the orifice 
possessed the velocity- 
required to hit at 
against gravity to the 
height h* iSosn or- 
dinary dynamics, the 
relation between the 
velocity and height of 
projection m given by Fig. 19. 

the equation . . . (1). 

As this velocity is nearly reached m -the -flow from Well-formed 
orifices, it is sometimes called the theoretical velocity of discharge 
This relation was first obtained by Torricelli. 

If the orifice is of a suitable eoaoidal form, the water issues in 
filaments normal to the plane of the orifice Let & be the area of 
the orifice, then the discharge per second must be, from eq. (1), 

nearly (2 

fflbts often termed the theoretical discharge 



mass of water descended m actuating a hydiaulic machine Since 
the water in fig 19 descends through a height A to the orifice, we 
may say there are li feet of head above the onhce Still moie gene- 
rally any mass of liquid h ieet above a horizontal plane may he 
said to have h feet of elevation head relatively to that datum plane. 
Further, since the pressure p at the orifice which pioduces outflow is 


connected with h by the relation £ = 7i, the quantity |1 may be 

tx — (j- 

termed the pressure head at the orifice Lastly, the velocity v is 
connected with h by the relation so that ^ may be teimed 


the head due to the velocity v 

Id Coefficients of Velocity and Resistance — As the actual velocity 
of disehaige differs from by a small quantity, let the ’actual 
velocity _ 

*=t a ^c v \/2gh (3), 


where Cv is a coefficient to be determined by experiment, called the 
coefficient of velocity This coefficient is found to be tolerably con- 
stant for different heads with v ell -formed simple orifices, and it very 
often has the value 0 97 

The difference between the velocity of discharge and the velocity 
due to the head may be reckoned in another v ay The total height 
& causing outflow consists of two paits, — one part h e expended in 
producing the velocity of outflow, another h r an overcoming the 
resistances due to viscosity and friction Let 

ll’Y *=* Cflbt j 

where c r is a 'coefficient determined by expeument, and called the 
coefficient of resistance of the orifice It is toleiably constant for 
different heads with well-formed orifi ces Th en 

* * • * ' W 

The relation between and c r for any orifice is easily found*— 



Thus if 97, then J Or=0 0628 That is, for such an onfice 
about 6^ per cent of the head is expended an oveicoming frictional 
resistances to flow. 

Coefficient of Contraction-^ Sharp-edged Orifices in Plane Surfaces 
— ‘When a jet issues from an aperture an a vessel, it may either 
■spring clear from the inner edge of the orifice as at a or b (fig 20), 
esc it may -adhere to the sides of the orifice as at c The former con- 



Fig r 20. 


dirion will be found if the onfice is bevelled outwards as at a, so as 
to be sharp edged, and it will also occur generally for a prismatic 
aperture like b, piovided the thickness of the vessel round the aper- 
ture is less than the diameter of the jet But if the thickness is 
greater the condition shown at c will occur. 

When the discharge takes place as at a or 5, the section of the 
jet is smaller than the section of the orifice. This is due to the 
formation of the jet from filaments converging to the orifice m all 
directions inside the vessel. The inertia of Hie filaments opposes 
sadden -change of direction of motum at the edge of the onfice, and 
the convergence continues for n distance of about half the diameter 
of the orifice beyond it. Let ® be theurea of the orifice, and c c a the 
area of the jet at the point where convergence ceases ; then c c is 
a coefficient to he determined experimentally 'for each kind of 
orifice, called the coefficient qf contraction When the orifice is a 
sharp-edged orifice in a "plane surface, the value of is on the 
average 0 64 or the section of tire jet is very nearly five-eighths of 
the area of the orifice 


HYDRAULICS ] 


HYDROMECHANICS 


468 


or simply, if c= 


Coefficient of Dischm go — In applying the general formula Q-= wr 
to a stream, it is assumed that the filaments have a common velocity 
v normal to the section o> But if the jet contracts, it is at the eon- 
ti acted section of the jet that the direction of motion is normal to 
a tiansverse section of the jet Hence the actual discharge when 
contraction occurs is 

Q« = c v v x c c c o =* c c Cvw\ / 2gh , 

Q a =cco\/2gh 9 

where c is called the coefficient of discharge . Urns foi a sharp- 
edged plane orifice c =0 '97 x 0 64 *= 0 *62 
17 Experimented determin- 
ation of c v , c C} and c — The 
coefficient of contraction c t 
is directly detei mined hy 
measuring the dimensions of 
the jet For this purpose 
fixed screws of fine pitch (fig 
21) are convenient These 
are set to touch the jet, and 
then the distance between 
them can be measured at 
leisure. 

The coefficient of velocity 
is determined directly by 
measuring the parabolic path 
of a horizontal jet 
Let OX, OY (fig 22) be 
horizontal and vertical axes, 

the origin being at the orifice Let h be the head, and x } y the 
coordinates of a point A on the parabolic path of the jet. If v a 




Fig 2% 


is the velocity at the orifice, and i the tune m which a particle 
moves from 0 to A, then 

x=v a t; y^igt 2 - 


Eliminating t, 


Then 




2 y 


*— s -- ve 


% 

\f2gh 'V iyh 
If the jet is not initially horizontal, let OB (fig 23) he any hori- 
zontal datum line, and let the vertical distances OC, AD, BE be 
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measured, the point A being taken conveniently midway between 
0 and B Then 

?/j_ = 0 0 — AD, and y 2 — OC - BE . 


Let a be the inclination of the jet at C to the horizontal, so that 
ia cos a is its honzontal and v a sm a its vertical velocity at that 
point If i is the time in which a particle moves from C to D, then 

cos at } 


Eliminating t } 

Similarly, 

Hence 


2/r^biiuf - St 


2/i— 4 tma - TT— fl 4, tan-a) 

A o Pa - 

y^=x tan a -4-^(1 h tan 2 a). 
2l a “ 


tan a -= 


iikrVi 


\ 4(2?/!- 


'V. 


2gl \J 


+ - 7/ g ) a 


where for k is to be put the depth of C below the fiee water sur- 
face 

The coefficient of discharge is determined independently, by 
measuring the discharge m a gauging tank for a given time Then, 
if Q is the measured volume discharged m one second, 

Q 

L — A t 

o>sj2gh 

IS Coefficients foi Bell mouths and Bell mouthed Onfices — If an 
orifice is furnished with a mouthpiece exactly of the foim of the 
contracted vein, then the whole of the contraction occuis within 
the mouthpiece, and if the area of the onfice is measured at the 
smaller end, cl must be put = l It is often desirable to bellmouth 
the ends of pipes, to avoid the loss of head which occuis if this is 
not done , and such a bellmouth may also have the form of the con- 
tracted jet Fig 24 shoivs the piopoitions of such a bellmouth 
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Fig 24 

or bellmouthed onfice, which approximates to the form of the con- 
tracted j'et sufficiently for any practical purpose. 

For such an onfice Weisbach has found the following values of 
the coefficients with different heads 


Head over onfice, in feet=ft 

GO 

161 

11 43 

55 77 

857 93 

Coefficient of velocity «c r 

959 

967 

975 

994 

994 

Coefficient of resistance = c r 

087 

i 

069; 

052 

012 

012 


As there is no contraction after the jet issues from the orifice, 
c e =l, c==<^j and therefore 


Q,=c r w\?2fjh 


= &) 


h 

-Ur 


19. Coefficients for Sharp-edged ot wtually Cheap-edged On fees 
— The coefficient of velocity foi sharp-edged orifices of different 
areas and under different heads is not very accurately determined. 
Its mean value is about 0 96, 

The coefficient of contraction is also dependent on circumstances 
the relative influence of which is not so perfectly known as is de- 
sirable Its mean value for well-placed orifices m a plane surface 
is 0 64 Foi conditions similar m other respects, the contraction is 
less (that is, the aiea of the stieam is greater) the smaller the onfice 
and the less the head. If the surface surrounding the onfice is not 
plane, the coefficient is greater foi a surface convex to the interior 
of the reservoir and less for a concave surface The thickening of 
the edges of the onfice modifies the contraction m a slight degree, 
and if a border ot rim is placed round part of the edge of the ori- 
fice, and pi ejects mwaids oi outwards, the coefficient is very consider- 
ably alteied, and the contraction is then termed incomplete If the 
orifice is placed m a conti acted part of the vessel so that the water 
approaches the onfice with considerable velocity, the coefficient is 
increased, and the contraction is said to be imperfect 
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The cocffi. hut of disehaige has been determined foi sharp-edged 
orifices under a great van tty of conditions Its mean value, taking 
the yaltits of c v ami t c gucn above, is 0 62 

Toi cii\uhr orifices, shaip-edged and with complete and perfect 
contra) tion, W eisbacli found the iolloving values — 


C^fnatnh nf Dibchattjcfw &haip-tdgcd Citailai 0/ ijiccs 


D.untr 1 of Onfka 

1a Inihc;? 

CoiflkiUit of t)isihaige=c j 

Head 2 ft 

Head 0 8 ft 

0 4 

0 623 

0 637 

0 8 

621 

629 

1 2 

6 11 

622 

1 6 

607 

614 


The following table, compiled by Mr Fanning (Tuahsc on JVatei 
Supply Eiiffime* m<j\ gives values for i octangular orifices in vertical 
plane sm faces, the head being measured, not immediately over the 
orifice, -where the siufaee is depressed, but to the still- v atei surface 
at some distance from the ontice The values w ere obtained by 
graphic interpolation, all the most reliable experiments being 
plotted and curves drawn so as to aveiago the discrepancies 


Coe jfitie at$ of Dischaujr fit Ra (angular Oufice s, Shai p-cdgcd, m 
Vertical Ideac Surfaces 


Head to 
Cent! a 
of 

Orifice 

Ratio of Height to Width 

4 

2 


1 

I 

4 

i 

* 

Feet 

s> 

"'i* iH 

‘sifis 

AH 

27t-< 

§:§ 

ys 

sjes 

0 

Si 

s« 

0 

£ "2 
it * 

k-*£h 

s- 

*3; 

ff -J 
— ’ff 

a 7 
Sa 

0*2 








6338 

'3 


, 

, 




6293 

*6334 

*4 



* 



6140 

6306 

*6334 

*5 


, 

. 


6050 

6150 

6313 

6333 

-6 




5934 

*6063 

6156 

6317 

6332 

’ *7 




*5994 

6074 

8182 

6319 

6328 

*8 



6130 

6000 

*6032 

6165 

6322 

6326 

9 



6131 

6008 

60S6 

6163 

6323 

6324 

1 0 



6135 

eoio 

*6090 

6172 

6320 

6320 

1 25 

, 

•6183 

6140 

6018 

6095 

6173 

6317 

8312 

1*50! 

*6137 

6144 

6 f »26 

6100 

6172 

6313 

6303 

1 75 


6136 

6145 

6033 

6103 

6168 

6307 

6296 

2 


6133 

6144 

*6036 

6104 

6166 

6302 

6291 

2 25 

„ 

•6180 

6143 

*6039 

61u3 

6163 

6293 

62S6 

2 50 

6290 

6176 

6139 

6043 

6102 

6157 

6282 

6278 

2 75 

•6280 

6173 

6136 

*6046 

*6101 

6155 

6274 

6273 

3 

6273 

6170 

6132 i 

6043 

6100 

6153 

, 6267 

i 6267 

3 5 

6250 

6160 

61*23 f 

6050 

*6094 

6146 

6254 

6254 

4 

6245 

*6150 

*6110 

6047 

6085 

6136 

6236 

6236 

45 

62*26 

6138 

6100 

6344 

6074 

I 61*25 

6222 

*6222 

5 

6208 

6124 

6088 1 

603S 

6063 

*6114 

620*2 

6*202 

6 

6158 

6094 

‘6063 

6020 

6044 

6087 

6154 

1 6154 

7 

‘6124 

*6084 

603S 

*8011 

6032 

6053 

6110 

6114 

8 

‘6090 

*6036 

*6022 : 

6010 

6022 

6033 

6073 

6087 

9 

‘6060 

6020 

*6014 

6010 

6015 

60*20 

*6045 

*6070 

10 

'8035 

*8015 

6010 

*60X0 

6010 

6010 

6030 

6060 

15 

8040 

8018 

*6010 

6011 

6012 

6013 

6033 

6066 

20 

6045 

6024 

*6012 

*6012 

*6014 

801$ 

*6036 

6074 

25 

604S 

6 02S 

*6014 

6012 

*6016 

6022 

*6040 

6083 

; 30 

6054 

6034 

*6017 

*6013 

6018 

6027 

6044 

6092 

! 33 

‘6080 

*9039 

6021 

6014 

6022 

6032 

6049 

6103 

110 

8088 

6045 

6023 

6015 

*6026 

6037 

‘6055 

*6114 

! 45 

6054 

605*2 

*8029 

6018 

6030 

•6043 

6062 

; 6125 

150 

80S6 

: 

6060 

*6034 

6018 

1 

1 6035 

6050 

*6070 

: *6140 


20. Orifices with Edges of Sensible ThicXness — When the edges of 
the orifice are not bevelled outwards, but have a sensible thickness, 
the coefficient of discharge is somewhat altered. The following 
table gives values of the coefficient of discharge for the arrangements 
of the orifice shown m vertical section at P, Q, R (fig. 25) The 
plan of all the orifices Is shown at S. The planks forming the 
orifice and sluice were each 2 inches thick, and the orifices were 
all 24 inches wide. The heads were measured immediately over the 
orifice The formula above becomes, in this case, 

Q~ci( 


Table of Cocfjkie tits of Discharge fit Rectangular Veitical Onficcs 
m Fig 25 


•£ C-w 
C a- 
6 

« rs — 
< -J O 
-S' 

st Ch"" 

£ ff* 

Height of Onfice H— A, m feet 

131 

0 66 

0 36 

0 10 | 

P | Q B 

F [ Q 

R 

P 

Q 

R 

P 

Q 

K 

0 328 
boG 
787 
984 
196S 

3 23 

4 27 

4 92 

3 58 

6 56 
a 84 

0 70 s' 0 644| 0 648 
0 609 0 653 0 657 
0 612; 0 675 0 659 
0 616 0 6 76 1 0 660 
0 618 0 649, 0 633 
0 60S 0 632 0 634 
0 602 0 624 0 626 
0 593 0 620 0 622 
0396 0 618 1 0 620 
0395 0 6I5[ 0 617 
0 592 0 611 0 612 

0 634 
0*640 
0 641 
0 641 
0 640 
0 638 
0 637 
0 637 
0 637 
0 636 
0 634 

0 665 
0 672 
0 674 
0 675 
0 676 
0 674 
0 673 
0 673 
0 672 
0 671 
0 669 

0 £68 
0 675 
0 677 
0 678 
0 679 
0 676 
0 675 
0 674 
0 673 
0 672 
0 670 

0 601 
0 6S5 
0 684 
0 683 
0 678 
0 673 
0 672 
0 672 
0 672 
0 671 
0 668 

0 664 
0 687 
0 690 
0 693 
0 695 
0 694 
0 693 
0 692 
0 692! 
0 693, 
0 689 

0 666 
0 688 
0 692 
0 695 
0 697 
0 693 
0 694 
0 693 
0 693 
0 692 
0 690 

0 710 
0 696 
0 694 
0 692 
0 6S8 
0 680 
0 678 
0 676 
0 676 
0 675 
0 672; 

0 694 
0 704 
0 706 
0 709 
0 710 
0-704 
0 701 
0 699 
0 698 
0 696 
0 693 

0 6% 
0 706 
0 70S 
0 711 
0 712 
0 705 
0*702 
0 699 
0 698 
0 696 
0 693 



21 Partially Sup- 
pi essed Conti action — 

Since the contraction 
of the jet is due to the 
convergence towards 
the orifice of the is* 
suing streams, ltvill^^^J 
be diminished if foi f£HEr£~! 
any portion of the 
edge of the orifice the 
convergence is pre- 
vented Thus, if an 
internal rim or border 
is applied to part of 
the edge of the orifice i 
(fig 26), the conver-l 
gence for so much of 
the edge is suppressed 
For such eases Bidone 
found the following 
empirical formulae ap- 
plicable — 

For rectangular ori- 
fices, 

C'-O 62(1 + 0 152- 

and for circular on- 
flees, 

c« = 062(1 + 0128 

where n is the length 
of the edge of the ori- 
fice over which the 
border extends, and p 
is the -whole length of 
edge 01 perimeter of the orifice 
when the bordei extends over 





Fig 25 

The following are the values of c C| 
or f of the whole perimeter — 


n 

P 

C c 

Rectangnlai Orifices 

£?<■ 

Cnculai Orifices 

0 25 

0 643 

640 

0 50 

0 667 

660 

0 75 

0 691 

680 


For larger values of — the foimulae aie not applicable Bornemann 

has shown, however, that these formulas for 
suppressed contraction are not reliable 

22 Impel feci Contraction — If the sides of 
the vessel approach near to the edge of the 
orifice, they interfere with the convergence 
of the streams to which the contraction is 
due, and the contraction is then modified 
It is generally stated that the influence of 
the sides begins to be felt if their distance 
fiom the edge of the orifice is less than 2*7 
times the corresponding width of the orifice 
The coefficients of contraction for this case 
are imperfectly known. 

23. Orifices Furnished mth Channels of 
Discharge — These external borders to an 
orifice also modify the contraction h'lg 26. 

The following coefficients of discharge were obtained with open- 
ings 8 inches wide, and small m proportion to the channel of 
approach (fig. 27, A, B, C) 
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ft*— hi in 
“feet. 




ft 

l in feet. 




*0656 

'164 

■32S 

'656 

1*640 

3 -28 

4-02 

6*56 

U'S4 

A ) 

•4SG 

•oil 

*542 

•574 

■599 

•601 

•601 

•601 

•601 

B [ 0-656 

‘480 

•510 

■538 

•566 

•592 

•600 

*602 

•602 

*601 

c 

*527 

*553 

•574 

•592 

•6 07 

•610 

*610 

*609 

•60S 

A 

*488 

*577 

■624 

*631 

•625 

•624 

*619 

•613 

*606 

B ^ 0-164 

■487 

*571 

*606 

*617 

•626 

•628 

*627 

*623 

•618 

0) | 

*585 

•614 

*633 i 

*645 

•652 

*651 

•650 

•650 

•649 


24. Inversion of the Jet . — lYIien a jet issues from a horizontal 
orifice, or is of small size compared with the head, it presents no 
marked, peculiarity of form. But if the orifice is in a vertical 
surface, and if its dimensions are not small compared with the 
head, it undergoes a series of singular changes of form after leaving 
the orifice. These were first investigated byBidone ; subsequently 
Magnus measured jets from different orifices; and lately Lord 
Rayleigh (. Proc . Hoy. Soc. } xxix. 71) has investigated them anew. 

Fig. 2S shows some remarkable forms, the upper row giving the 
shape of the orifices, and the others sections of the jet. The jet 
first contracts as described above, in consequence of the convergence 




of the fluid streams within the vessel, retaining, however, a form 
similar to that of the orifice. Afterwards it expands into sheets in 
planes perpendicular to the sides of the orifice. Thus the jet from 
a triangular orifice expands into three sheets, in planes bisecting at 
right angles the three sides of the triangle. Generally a jet from 


an orifice, in the form of a regular polygon of n sides, forms n 
sheets in planes perpendicular to the sides of the polygon. 

Bidone explains this by reference to the simpler case of meeting 
streams. If two equal streams having the same axis, but moving 
in opposite directions, meet, they spread out into a thin disk nor- 



Fig. 28. 


mal to the common axis of the streams. If the directions of two 
streams intersect obliquely they spread into a symmetrical sheet 
perpendicular to the 
plane of the streams. 


How those portions of 
a jet which proceed 
from different portions 
. of an orifice are con- 
ceived to behave in 
some degree like in- 
dependent meeting 
streams. 

Let ait a, 2 (fig. 29) 
he two points in an ori- 
fice at depths hj t h 2 
from the free surface. 

The filaments issuing 
at a v u 2 will have the *9. 

different velocities \f2glij and \f2gh%. Consequently they will tend 
to describe parabolic paths a 1 cb 1 and a 2 cb 2 of different horizontal 
range, and intersecting in the point c. , But since two filaments 



cannot simultaneously flow through the same point, they must 
exercise mutual pressure, and will be deflected out of the paths they 
tend to describe. It is this mutual pressure which causes the ex- 
pansion of the jet into sheets. 

Lord Rayleigh has pointed out that, when the orifices are small and 
the head is not great, the expansion of the sheets in directions per- 
pendicular to the direction of flow reaches a limit. Sections taken 
at greater distance from the orifice show a contraction of the sheets 
until a compact form is reached similar to that at the first contrac- 
tion. This is shown in the elevation of the jet c. Beyond this 
point, if the jet retains its coherence, sheets are thrown out again, 
but in directions bisecting the angles between the previous sheets. 
Lord Rayleigh accepts an explanation of this contraction first 
suggested by Buff, namely, that it is due to surface tension or 
capillarity. The fluid is enclosed in an envelope of constant 
tension, and the recurrent form of the jet is due to vibrations of the 
fluid column, about a circular figure of equilibrium, superposed on 
the general progressive motion. Since the phase of vibration de- 
pends on the time elapsed, it is always the same at the same point 
in space, and thus the motion is steady and the boundary of the jet 
is a fixed surface. 

XII. — 


59 
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la s» far as the vibrations may he considered lsoeliionons, the 
di&tan^ li_ tween const mm e corresponding points of the leeuntiit 
ii * r iii Qf or a* it miv he tenned, the wive length of the figure, isdi- 
r *etiv pr^jortional'to the velocity of the jet, that is, to the square 
root of tI*L head oi water. Pur low he ids the measurements eontum 
this hw. Pui higher heads there is an increase of the wavelengths 
in a higher ratio than the velocity oi the jet This points to a de- 
parture fijom isochronous vibration, the nature of which, is m vesti- 
gial m Lord llayleigh’s paper 

17. THEORY OP THE STEADY MOTION OF FLUIDS 

23 The general equation of the steady motion of a fluid given 
under Hydrodynamics furnishes immediately three results as to the 
distribution of pressure m a stream which may heie he assumed 
(</ ) If the motion is rectilinear and uniform, the variation of 
pies sure is the same as in a fluid at rest In a stream flow mg man 
open channel, for instance, when the effect of eddies produced by the 
roughness of the sides is neglected, the pres&uie at each point is 
simply the hydrostatic pressure due to the depth below the free 
surface 

{h ) If the velocity of the fluid is veiy &mall, the distribution 
of pressure is approximately the same as in a fluid at lest 

\r ) If the fluid mob coles take precisely tire accelerations which 
tiny would have if independent and submitted only to the external 
fmee% the pressm e is uniform Thus m a jet falling fieely m the 
air the prelum tin ongliout any cross srction is uniform and equal 
to the atmospheric pressure 

(d.) In any bounded plane section Havers d nomndly bv streams 
whreh ire reetihirear fa a certain distance on either side of tlie sec- 
tion, tV distribution oi pressure is the same as in a fluid at rest 

Bi^TEinmus or Exepgy rx Firms 

2d Apphodimi of tb Pmuii'lc of tJr Cowenatiua of Euaijy to 
Cos~$ of Si n~ mi Line Motion — The external and internal work 
done on a mires re equal to the change of kinetic energy produced 
In many hydiaulic questions this principle is difficult to apply, be- 
cause from' the complicated nature of the motion produced it is 
difficult to estimate the total kinetic energy generated, and because 
m sonic cases the internal woik done m overcoming frictional or 
viscous resistances cannot he ascert lined , but m the case of stieam 
line mot ion it furnishes a simple and important result known as 
Xterncmilh s theorem. 

L*t AB {fig 30/ Ik anv one elementary stream, in a steadily moving 
fitn iraaire Thai, from the steadiness of the motion, AB is a fixed 


O 0 




X X 

Fig 30 

path in space through which a stream of fluid is constantly flowing. 
Let DO fie the free surface and XX any horizontal datum line Let 
to be the area of a normal cross section, t> the velocity, p the intensity 
of pressure, and z the elevation above XX, of the elementary stream 
AB at A, and aq , jq , t 1} % the same quantities at B. Suppose that 
ia a short time t fee mass of fluid initially occupying AB comes to 
A'B' Then AA', BB' are equal to ts£, v 1 t 1 and the volumes of 
fluid A A', BB / are the equal inflow and outflow — Qt = &vt ** affit, 
in the given time. If we suppose the filament AB surrounded by 
other filaments moving with not very different velocities, the fric- 
tional or viscous resistance on its surface will be small enough to 
lie neglected, Mid if the fluid is meompressible no Internal work is 
done in change of Volume. Then Hie Work done by external forces 
will be equal to Hie kinetic energy produced rathe time con- 
sidered. 

The normal pressures m the surface of the mass (excluding the 
ends A, B) are at each point normal to the direction of motion, and 
do no work. Hence the only external forces to he reckoned are 
gravity mi the pressures on the ends of the stream. 

The work of gravity when AB falls to A' S' is the same as that of 
transtaag AA' to BB'; that is, GQ* {*-**> The work of the 
pressures on the ends, reckoning that at B negative, because it is 
opposite to the direction of motion, is (pa? x tt) —{fqaq x ** 
Qtip-pj). The change of kinetic energy hi the time t is fee differ- 
of the kinetic energy originally possessed by AA' and that 
finally acquired by BB', for in the intermediate part A'B there is 


no change of kinetic eneigv, in consequence of the steadiness of the 
motion. But the mass of A A' and BB'is i~Q£, and the change of 

kinetic energy is therefore . Equating tins to the 

w ork done on the mass AB, 

G r A " 2 


GQtiz-xJ + mp-pd-jQt 


v x 

2 

Dividing by GQ t and i ear ranging the terms, 
oi, as A and B are any tiro points, 


-*)■ 


a), 


p 

2</+G + 


- constant =Ii 


How* — - is the head due to the velocity % 

2 g 


(2) 

is the head equiva- 
lent to the pressure, and z is the elevation above the datum (see 
§ 1 5) Hence the terms on the left are the total head due to velor lty, 
pressure, and elevation at a given cio&s section of the filament 
z is easily seen to be the work in foot-pounds which would he done 

by 1 3b of fluid falling to the datum line, and sinnlaily -A- and ~ 

are the quantities of work which would he done by 1 lb of fluid due 
to the pressure^; and velocity t* The expression on the left of 
the equation is therefore, the total energy of tlie stream at the sec- 
tion considered, per !b of fluid, estimated with reference to the 
datum lme XX. Hence we see that in stieam line motion, undei 
tiie xestiictions named above, the total energy pel lb of fluid is uni- 
formly distributed along the stream lme If the free surface of the 
fluid 00 is taken as the datum, and - h, - h x are the depths of A and 
B measured down from the fiee surface, the equation takes the 
form 


or generally 


V s . V 
Wj + -G' 


k = 


2ff G 


■h 


( 3 ), 


+ JL_ h = constant . . (3a) 

27 Second Form of the Them cm of Bernoulli — Suppose at the 
two sections A, B (fig 31) of an elementary stream small vertical 
pipes are mtiodueed, which may he termed pressure columns 



(§ 8), having their lower ends accurately parallel to the direction of 
flow* In such tubes the water will rise to heights corresponding to 
the pressures at A and B Hence 


1 = 


P_ 
Gr ’ 


and ¥= 

Gr 


Consequently the tops of the pressure columns A! and B' will be 
at total heights h+c — and shove the do turn 

Gr Gr 

line XX The difference of level of the preSsuie column tops, oi 
the fall of free surface level between A and B, is therefore 


i +(»-%), 

and this by equation (X), § 26, is 

2#“*' 

That is, the fall of free surface level between two sections is 'equal 
to the difference of the heights due to the velocities at the sections 
The Ine A'B' is sometimes called the line -of hydraulic gradient, 
though this term is also used ia cases where fraction needs to be 
foken Mo account. It is the line the height of which above datum 
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is the sum of the elevation and pressme head at that point, and it 
fklL below a honzontal lme A"B" diawn at H feet above XX by 

the quantities, aJ 1 —- and &— when faction is absent 

2 tj 2 tj 

28 Illustrations of the ThcotCni of JScniovUi — In a lecture to 
the mechanical section of the British Association in 1875, the late 
Mi AV Bionde gave some e\pei mental illustrations of the principle 
of Bernoulli Mr . 

Fi oiule remaiked that ^ " 

it was a common but 
ei l oneous impi ession 
that a fluid e\eicises 
m a eonti acting pipe 
A (iig S 2) an excess 
of pi ess me against 
the entne eonieiging 
suiface which it meets, 
and that* convemely, 
as it cntei s an enlarge- 
ment B ; a zelief of 
pressme is expenenced by the entire diveigmg suiface of the pipe 
Fiuthei it is commonly assumed that when passing through a con- 
tiacfcion C, theie is m the nuiow neck an excess of jnessure due 
to the squeezing togethei of the liquid at that point These lm- 
pies-ions are m no respect coirect , the pressuie is smaller as the 
section of the pipe is smaller and com er»ely 




Similarly the pressure* on BC, CD balance those on GH, EG In 
the srine way, m any combination of enlargements and contrac- 
tions, a balance ol pleasure* clue to the flow ot liquid parallel to the 
axis ot the pipe, will h 1 found pioi'idtd the sectional area and 
dmetion of the ends arc the sime 

The following expenment is mtuesting Tv o cisterns provided 
with converging pipes were placed so that the jit from one was ex- 
actly opposite the entrance to the uther The cisterns being filled 
veiy nearly to the same level, the let Com the left hand cistern A 
entered the right hand cistern B (tig 36) shooting a moss the free 



space between them without any waste, except that due to indirect- 
ness of aim and want of exact correspondence m the form of the 
orifiees In the actual expenment there was 18 inches of head 
m the light and 20 J inches of head m the left hand cistern, so 
that about 2} inches were wasted m friction It will be seen that 
m the open space between the onfices theie was no pressure, ex- 
cept the atmospheric picssiue acting uniformly throughout the 
system 

29 Pressure, Velocity , and Energy in Vifc/cnt Str cam Lines — The 
equation of Bernoulli! gives the variation of pressme and velocity 
from point to point along a sti earn line, and shows that the total 
energy of the flow across any two sections is the same Two other 
directions may be defined, one normal to the stream line and in 
the plane containing its radius of cuivature at any point, the othei 
noimal to the stieam line and the radius of curvatuie Fot the 
pi obi eras most practically useful it will be sufficient to consider 
the stream lines as parallel to a xeitical oi honzontal plane. If 
the motion is in a veitical plane, the action of giavity must he 


Fig 38 shows a pipe so formed that a contraction is followed by 
an enlargement, and fig 34 one m winch an enlargement is followed 
by a contraction The vertical pressure columns show the decrease 
of pressure at the contraction and increase of pressure at the en- 



largement The line abc m both figures shows the variation of free 
surface level, supposing the pipe fnetionless In actual pipes, 
however, w oik is expended in fnction against the pipe ; the total 
head diminishes m proceeding along the pipe, and the free smfaee 
level is a line such as db x c^ falling below abc 
►|Mr Fioude further points out that, if a pipe contracts and enlarges 
again to the same size, the resultant piessuie on the converging part 

A 


exactly balances the resultant pressure on the diverging paid, so 
that there is no tendency to move the pipe bodily when w ater fiows 
through it Thus the conical part AB (fig 35) presents the same 
projected surface as HI, and the pressures parallel to the axis of 
the pipe, normal to these projected suifaces, balance each other, 


jp+dp 


i 

I 



Fig 37. 

taken Into the reckoning ; if the motion is In a horizontal plane, 
the terms expressing venation of elevation of the filament will dis- 
appear 1 

Let AB, CD (fig 87) be two consecutive stream lines, at present 

assumed to be m a vertical 
plane, and PQ, a noimal to 
. these lines making an angle 

j<7* > (p with the vertical Let 

P, Q be two pai tides mov- 
ing along these lines at a 
distance FQ=£&, and lets; 
be the height of Q above the honzontal plane wuth reference 
to which the energy is measured, r its velocity, and p its 

1 The following theorem is taken from a paper bj Professor Cottenll, ‘ On 
the Distribution of Energy m a Mass of Fluid m Steady Motion,” Phil Mag t 
February 1876 
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pressure Then, if H is the total energy at Q per unit of weight 
uf fluid, 


ItliLrentiating, we get 






.&+&+!* 

0 g 


(1) 


But 


(lfi) r 


for the increment of energy between Q and P 
tfs-PQ cos $=*ds cos $ , 

dli=% + ~+dscQS<p 
& g 

where tlie last term disappears if the motion is in a horizontal plane 
Nuw imagine a small cylinder of section w described round PQ 
as an axis This will bo m equilibrium under the action of its 
centrifugal force, its weight anti the pressure on its ends But its 
volume is ^ds and its weight Goads Hence, taking the com- 
ponents of the forces parallel to PQ — 

Gr u- 

wdj) ~=— — c^ds - Get cos $ ds 
9 P 

where p is the radius of curvature of the stream lme at Q Conse- 
quently, introducing these values m (1), 

dH-ibb+i*-*. j JL + * 

9p g g ( p ds 
How it is already known that if, through any particle A, lines be 
drawn through B and C two particles near to A, such that AB and 
AC are at right angles at the instant considered, then the mean an- 
gular velocity of th* sc hues is the same in whatever direction they 
are drawn, and f* equal to the angular velocity with which a small 
cylindrical element described round A would rotate if supposed sud- 
denly solidrfitd This mean angular velocity may be conveniently 
called the molecular rotation, and will be denoted by ty) . In the 

present case -i- is the angular velocity of the tangent at Q, and ^ 

is the angular velocity, reckoned in the same direction, of a lme per- 
pendicular to the tangent through P and Q The sum of these is, 
therefore, twice the molecular rotation, and 


-i 

toi 


ds 


(2) 




*2— 
9 


(3) 


Now vds is constant, being the flow m an elementary stream of 
breadth unity, and thickness ds Therefore the difference of energy 
between two consecutive elementary streams is proportional to the 
molecular rotation at any point of either 

CrasENTs 

30 Rectilinear Current — Suppose the motion is m parallel 
straight stream lines (fig. 38) m a vertical plane Then p is infinite, 
and from eq (21, § 29, 

d h= 1 A;, 

a 

Comparing this with (I) we see that 

&-.0, 


<fe+ 


'«+ 




I 

1 

I 

4- 


T 

dz 


a 

constant , . . (4), 

or the pressure varies hydrostatically as in a fluid at rest. For two 
stream lines m a horizontal 
plane, a? is constant, and 
therefore j? is constant 
Mediating Current, — Sup- 
pose water flowing radially 
between horizontal parallel 
planes, at a distance apart 
=*5. Conceive two cylim ^ 1 S* 38. 

drical sections of the current at radii r x and r 2 , where the 
velocities are tq and % and the pressures jrq and j? 2 Since the 
how across each cylindrical section of the current is the same, 

Q * SzvqSiq = 2irr s 8v 3 

m 

r 2 tq 

The velocity would be infinite at radius 0, if the current could be 
conceived to extend to the axis How, if the motion is steady, 


H. 


jiL+a: 

G 2g 


&Z&. 

a 

*■ 


G + 20 ’ 

.St +n a ?>!.' 

G + r* %g' 

Jl ( i _ o!\ . 

2?V »aV 


H- 


5! 
r S9 


( 6 ), 

( 6 ®). 


Hence the piessure increases from the interior outwards, m a way 
indicated by the pressure columns in fig 39, the cuive through the 
free surfaces of the pressure columns being, in a radial section, the 



I 

Fig 39 

quasi-hyperbola of the form xy 2 —c 3 This curve is asymptotic to a 
horizontal line, H feet above the line from which the pressures are 
measured, and to the axis of the current 
Free Circular Vortex — A free circular vox tex is a l evolving mass 
of water, in winch the stream lines are concentric circles, and m which 
the total head for each stream line is the same Hence, if by any 
slow radial motion portions of the water strayed from one stream 
line to another, they would take freely the velocities piopei to their 
new positions under the action of the existing fluid pressures 
only 

For such a currant, the motion being horizontal, we have for all 
the encular elementary streams 

|—= constant ; 


dR . 


dp j vdv^ 


,0, 


<* ' 9 

Consider two stream lines at radii r and r+dr (fig. 39) 
rdv 


(2), § 29, p=r and ds=dr y 


gr 9 


= 0, 


. (7). 

Then m 


dv 

v 


dr 


v * 7* (8), 

precisely as in a radiating current ; and hence the distribution 
of pressure is the same, and formula 6, 6a axe applicable to tins 
case. 

Free Spiral Vortex —As m a radiating and cncular current the 
equations of motion are the same, they will also apply to a vox tex 
in which the motion is compounded of these motions m any pro- 
portions, provided the radial component of the motion vanes in- 
versely as the radius as in a radial current, and the tangential 
component varies inversely as the radius as m a fiee vortex 
Then the whole velocity at any point will be inversely propor- 
tional to the radius of the point, and the fluid will describe stream 
lines having a constant inclination to the radius drawn to the 
axis of the current. That is, the stream lines will be logarith- 
mic spirals. When water is delivered from the circumference 
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of a centrifugal pump 01 tuihme mto a clumbei, it forms a fice vor- 
tex of this land The water flows spirally outwaids, its velocity 
diminishing and its piessure increasing according to the law stated 
above, and the head along each spnal stieam Ime is constant. 

31 Fot cccl Vo r i tcx — If the law of motion m a rotating current is 
different fiom that m a free vortex, some force must be applied to 
cause the variation of velocity The simplest ease is that of a ro- 
tating current m which all the pai tides have equal angular velocity, 
as for instance when they are driven round by radiating paddles 
revolving unifoimly Then m equation (2), § 29, considermg tvs o cir- 
cular stieam lines of radii? andr + cZ? (fig 40), we have p=s, ds~di 
If the angular velocity is a, then v = a? and dv=ach Hence 

c m = A* + A* „ -rnidr 

9 9 9 

Comparing this with (1), § 29, and putting dz= 0, because the 
motion is hoiizontal, 

9 g 


dp 

a + 


dp cr> 7 


9 


a" 


- + constant 


w 


Let p±, r 1} i\ be the piessuie, ladius, and velocity of one cylin- 
drical section, p 2 , r 2i i 2 those of another , then 


G 

IhzVi 


*9 


Jh 
‘ G 


2 cj 


G ~2g { ” 2 ff 


( 10 ) 


That is, the pressure increases from within outwards m a curve which 
in radial sections is a parabola, and sui faces of equal pressure are 
paraboloids of revolution (fig 40) 



1 

Fig. 40 

Dissipation of Head in Shook 
32. Relation of Pressure and Velocity m a Stream in Steady 
Motion, when the Changes of Section of the Stream are Abrupt — 
When a stream changes section abruptly, rotating eddies aie 
formed which dissipate energy The energy absoibed m pioducmg 


C C— 


lotation is at once abstracted from that effective m causing the flow, 
and sooner oi later it is wasted by factional resistances due to the 
lapid relative motion of the eddying parts of the fluid In such 
ea^esthe woikthus expended internally in the fluid is too important 
to be neglected, 
and the energy 
thus lost is com- 
monly teimcd en- 
ergy lost in shock 
Suppose fig 41 to 1 
lepresent a stream 
liaung such an T 
abrupt change of ; 
section Let AB, 

CD be noimal sec- 
tions at points 
where ordinal y 
streamline motion 
has not been dis- 


A 




— — ^ ii 

B\ 

A 

’A: !! 

: ■ — 


JDJ2' 


Fig, 41 

turbed and w here it has been re -established Let co, j), t be the am 
of section, pressuie, and velocity at AB, and aj 1} p v i L coiiespondmg 
quantities at CD Then if no wuik weie expended internally , and 
assuming the stream horizontal, we should have 

Si 

U 


JL , Al 

G + 2cj 


= Tf +• 




0) 


But if work is expended m pioducmg irregiilai eddying motion, the 
head at the section CD will be diminished. 

Suppose the mass ABCD comes m a short time t to A'B'C'D' 
The resultant force parallel to the axis of the stream is 

pa +po( w i — 

wheie p 0 is put foi the unknown pressuie on the annular spree be- 
tween AB and EF The impulse of that force is 

The horizontal change of momentum in the same time is the difiei- 
enee of the momenta of CDC'D' and ABA'B', because the amount 
of momentum between A'B' and CD remains unchanged if the 
motion is steady The volume of ABA'B' or CDC'D', being the 
inflow and outflow m the time t> is QZ — ait — tc red, and the momeu- 
G G 

turn of these masses is — QiZ and -— -Qi a Z . The change of momcn- 

p ^ ^ 

turn is therefoie — QZ(i x — %) Equating this to the impulse, 

9 

(x 

{ !>*> -S-Fo^i -<»)- Ihto 1 QZ{r x - 1) . 

Assume thaty? 0 =»p, the pressure at AB extending unchanged through 
the portions of fluid in contact with AE, BF which lie out of the 
path of the stream. Then (since Q = a 1 v 1 ) 


3L 

G 


Pi 

G 


JL+Al. 

G ' 


9 

-Pi + 111. 
'G + 




• (2), 

V ‘ 2 ff W 

This differs from the expression (1), § 26, obtained for cases where no 
sensible internal work is done, by the last teim on the light That 

is ZPA has to he added to the total head at CD, which is 

2l + Ail , to make it equal to the total head at AB, 01 is 

G 2g 2 g 

the head lost m shock at the abrupt change of section But 
v - 1 \ is the 1 elative velocity of the tw 0 pai ts of the sti earn Hence, 
when an abiupt change of section occurs, the head due to the 

lelative velocity is lost 111 shock, or foot-pounds of energy 

2 9 

is wasted foi each pound of fluid Experiment verifies this result, 
so that the assumption thaty» 0 =p appears to he admissible 
If there is no shock, 

G G 1 2g 

If there is shock, 

Pi_P 

G G g 

Hence the pressure head at CD m the second case is less than In the 
former by the quantity 

(v-v,)* 

2 g 9 

or, putting co 1 r 1 =au , J by the quantity 

jIZi-slV. . . . 

2<A »J 


. ■ d) 
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Y THEORY OF THE DISCHARGE FROM ORIFICES AND 
MOUTHPIECES,, 

33. J lUimum Curffcimt of Contraction . Re-entrant Month - 
piece of Bor da. — In one special case the coefficient- of contraction 
can be determined theoretically, and, as it is the case where the 
convergence of the streams approaching the orifice takes place 
through the greatest possible angle, the coefficient thus determined 
is the minimum coefficient 

Let fig. 42 represent a vessel with vertical sides, 00 being the free 
water surface, at which the pressure is jv Suppose the liquid 
issues by a hori- 
zontal mouth- 
piece, which is 
re-entrant and of 
the greatest length 
which permits the 
jet to spring dear 
from the inner 
end of the orifice, 
without adhering 
to its sides. 'With 
such an orifice the 
velocity near the 
points "CD is neg- 
ligible, and the 
pressure at those 
points may be 
taken equal to the 
hydrostatic pres- 
sure due to the 
depth from the free « 
surface. Let n be 
the area of the 
mouthpiece AR, w 
that of the con- 
tracted jet aa. 

Suppose that in a JO 

short time t s the ^S* 4 ^' 

noiiias G0i?« comes to the position O’O' aV j the impulse of the 
horizontal external forces acting on the mass during that time is 
equal to the horizontal change of momentum. 

The pressure on the side* OC of the mass will be balanced by the 
pressure on the opposite side OB, and so for all other portions of the 
vertical surfaces of the mass, excepting the portion EF opposite the 
mouthpiece and the surface AmzB of the jet. On EF the pressure is 
simply the hydrostatic pressure due to the depth, that is, (p a + GA)& 
On the surface and section AaaB of the jet, the horizontal re- 
sultant of the pressure is equal to the atmospheric pressure p a 
acting on the vertical projection AB of the jet; that is, the resultant 
pressure is ~pa&. Hence the resultant horizontal force for the 
whole muss OOuflt is (p tt -f Gh)& ~p a & — GkCl. Its impulse in the 
time t is Gh&t. Since the motion is steady there is no change of 
momentum between O'O' andnn. The change of horizontal momen- 
tum is, therefore, the difference of the horizontal momentum lost 
in the space QOQ'Q' and gained in the space aaa’a'. In the former 
space there is mo horizontal momentum. 

The volume of the space aaa id is & M; the mass of liquid in that 
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jet, where the filaments' have become parallel and exercise uniform 
rrmfnnl rvrAccnTP Take the free surface AB for datum line, and let 
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space is — art ; its momentum is cav-L Equating impulse to 
momentum gained. 
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" e* 


But 


v~^2gk 9 and ~=r fl ; 


a 


a result confirmed by experiment with mouthpieces of this kind, 
A similar theoretical investigation is not possible for orifices in 
plane surfaces, because the velocity along the sides of the vessel in 
the neighbourhood of the orifice is not so small that it can be neg- 
lected. The resultant horizontal pressure is therefore greater than 
Gha, and the eon traction is less. The experimental values of the 
coefficient of discharge for a re-entrant mouthpiece are (P5I49 
{Bor da), 0*5547 (Bidone), 0*5324 (Weisbach), values which diffe r 
little from the theoretical value, 0 *5, given above. 

34. Velocity of Filaments issuing in a Jet . — A jet is composed 
of fluid filaments or elementary streams, which start into motion at 
some point in the interior of the vessel from which the fluid is dis- 
charged, and gradually acquire the velocity of the jet Let Iw, 
fig* 43, be such a filament, the point M being taken where the velo- 
city & insensibly small, and m at the most contracted section of the 
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rig. 43. 


p v v lt h v be the pressure, velocity, and depth below datum at M ; 
p } % h , the corresponding quantities atm. Then § 26, eq. (3), 
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But at M, since the velocity is insensible, the pressure is the hydro- 
static pressure due to the depth ; that is, Vj = 0, p x — ’Pa+Ghy At 
ni, p~p a , the atmospheric pressure round the jet. Hence, insert- 
ing these values, 

£-*■■■ — _• • • (2); 
i\= \/2gh= 8 * 025 VA . . (2a)., 

That is, neglecting the viscosity of the fluid, the velocity oi fila- 
ments at the contracted section of the jet is simply the velocity due 
to the difference of level of the free surface in the reservoir and 
the orifice. If the ori- 
fice is small in dimen- 
sions compared with h, 
the filaments will all 
have nearly the same 
velocity, and if h is 
measured to the centre 
of the orifice, the equa- 
tion above gives the 
mean velocity of the 
jet. 

Case of a Submerged 
Orifice. — Let the orifice 

discharge below the . . 

level of the tail water. J?1 °* 

Then using the notation shown in fig. 44, we have at M, ^—0, 
G/q+j?*; at m, p = Gk$ +p«. Inserting these values in (3), 
§26, 

~~ = h. 2 - h 3 = h (3), 

where h is the difference of level of the head and tail water, and may 
be termed the effect-ire head producing flow. 

Case where the Pressures are different on Hue Free Surface and at 
(he Orifice. — Let the fluid flow from a vessel in which the pressure is 
Pq into a vessel in 
which the pressure 
is p, fig. 45. The 
pressure p Q will 
produce the same 
effect as a layer of 
fluid of thickness 

added to the 
Q- 

head water; and 
the pressure p will 
produce the same 
effect as a layer 

of thickness 

Gr 

added to the tail 
water. Hence the 
effective difference 
of level, or effete 
five head producing 
flow* will be 


o + / tl+ £ 



G Or 
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and the Telocity of dischaige will be 

J^\ k « +So w\ ■ ■ 

We may express tins lesnlt by saying that diffeiences of pressuie at 
the free surface and at the onfke are to be reckoned as part of the 
effective head 

Hence m all cases thus far tieated the velocity of the jet is the 
velocity due to the elective head, and the discharge, allowing for con- 
traction of the jet, is 

Q ^ cov ^ co>\^2gh . . ( 5 ), 

where a is the aiea of the orifice, cm the aiea of tlie contracted sec- 
tion of the jet, and h the effective head measured to the centre of 
the onfice If A and m aie taken m feet, Q is m cubic feet per 
second 

It is obvious, howevei, that this foimula assumes that all the 
filaments have sensibly the same velocity That will he true for 
horizontal orifices, and very approximately true mother cases, if the 
dimensions of the onfice are not large compared with the head k 
In large orifices m say a veitical surface, the value of h is diffeient 
for different filaments, and then the velocity of different filaments is 
not sensibly the same 


Simple Orifices — Head Constant 

35 Large Lectaagidai Lets from Orifices in Vertical Liam Bui - 
facts — Let an onfice m a vertical plane surface he so formed that it 
produces a jet 
having a rect- 


angular contract- 
ed section with, 
veitical and hori- 
zontal sides Let 
b (fig 46) he the 
breadth ol the jet, 

Ji x and h 2 the 
depths below the 
free surface of its 
upper and lower 
surfaces Con- 
sider a lamina of 
the jet between 
the depths h and 
Ji + dh Its normal section is belli, and the velocity of discharge 

\flqh The discharge per second m this lamina is therefore 

clh , and that of the whole jet is therefore 

Q = /* \l2gh dh 



K/2<, j/ik/i-f | 


( 6 ), 


where the first factor on the right is a coefficient depending on the 
form of the onfice 

How an onfice producing a rectangular jet must itself be very 
approximately reetangulai Let B be the bieadth, H l5 H ?J the 
depths to the upper and lower edges of the onfice. Put 


( 7 ). 


*(V-V) __ C . 

Hf) 

Then the discharge, in terms of the dimensions of the orifice, instead 
of those of the jet, is 

Q= j cBV^(H a ^ - Hjb ... . (8), 


the formula commonly given for the discharge of reetangulai onfices 
The coefficient cis not, however, simply the coefficient ot contraction, 
the value of which is 

lilu-hf) 

B{EU - H 3 ) 1 


and not that given m (7) It cannot be assumed, therefore, that c 
in equation (S) is constant, and in fact it is found to vary for different 

values of ~ and , and must be aseei tamed experimentally 

Hj Hj 

dictation belie eeni the Expressions (o) and (8) — For a rectangular 
orifice the area of the orifice is <y = B(H^- HJ, and the depth mea- 
sured to its centre is J (H> -f H 3 ) Putting these values m (5), 

Qj - cB(H 2 - Hj) V^BT+Iy 
From (8) the discharge is 

Q,=|cBV2i(H/-H 1 ! -}. 


Hence, for the same value of c m the two cases, 

Qa . 

Qi S (H, - 


1 - 


= 0 0427 


vt 


-IV(-I) 


( 8 ) 


XT 

If Hj varies from 0 to cc } gl varies from 0 to I, The follow mg 
table gives values of the two estimates of the discharge for different 
values of & — 


Hi 

h 2 

Qi ! 

Qi 

Hi 

Hj 

Qi 

Oi 

0 0 

943 j 

0 8 

909 

0 2 

979 

0 9 

999 

0 5 1 

995 

i o 

1000 

07 

99 S 

1 




TT 

Hence it is obvious that, except for veiy small values of Hi, the 

Ho 

simpler equation (5) gives values sensibly identical uith those of 
(S) TVhen 0 a it is better to use equation (8) with values of 


c determined experimentally for the partieulai proportions of onfice 
which are m question 

36 Large Jets hazing a Circular Section p o?>i Orifices in a Tc/- 
ti:al Plane Surface — Let fig 47 represent the section of the jet 



Fig 47 


00 being the free' surface level m the resexvoir The discharge 
tin ough the horizontal stnp aabb } of breadth cw—b, between the 
hi+ y and depths h^y+dy, is 

dQ —b\f{ 2 fiji x V y)}dy . 

The whole dischaige of the jet is 

Q= f*W{Wfo+v))*v 

Jq 

But b—d sin <p , y—M{l - cos (j>), dy=\d sin $d$ t Let 

d 

6 Wtx + cl’ 

then 

Q= A | +-£•) \jf sm *WI-«coa $0<p . 

Fiomeq (5), putting 7s -7^+ — , c*= 1 when d is the dia- 

meter of the jet and not that of the onfice, 

\f I itJ { 7h + t) t ’ 

§-=— f S mVV{l- <= COS <p}d(p 

Qi */o 

For 7q=oo, g=0 and 5. = ! , 

and for h x ~ 0 , e~l and 96 

So that m tins case also the diffeience between the simple formula 
(5) and the foimula above, m which the variation of head at diffei- 
ent parts of tlie orifice is taken into account, is very small. 


Notches and Weirs 

37 Notches, TFcvs 3 and Byeu ashes — A notch is an oiifiee extend- 
ing up to the fiee suiface level m the reservoir from which the dis- 
chaige takes place A v eii is a structure over which the water flows*, 
the discharge being m the same conditions as for a notch The for- 
mula of discharge for an onfice of this kind is ordinarily deduced 
by putting Hv=0 in the formula for the corresponding oiifiee, oh- 
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iUii ii Oil as in the preceding section. Thus for a rectangular notch, 
put Hi -0 in (S). Then 

Q-1cBV^FH' (11), 

where H is put for the depth to the crest of the weir or the bottom 
of the notch. Fig. 4S shows the mode in which the discharge 
occurs in the ease of a rectangular notch or weir with a level crest 
As the free surface level falls very sensibly near the notch, the head 
H should be measured at some distance back from the notch, at a 
point where the velocity of the water is very small. 

Since the area of the^notch opening is BH, the above formula is 
of the form 

Q = c x BH x /jV2pH , 

where k is a factor depending on the form of the notch and express- 
ing the ratio of the mean velocity of discharge to the velocity due 
to the depth H, 

38. Francis's Formula for Rectangular Notches . — The jet dis- 
charged through a rectangular notch has a section smaller than. BH, 
(a) because of the 
fall of the water 
surface from the 
point where H is 
measured towards 
the weir, (h) in con- 
sequence of the 
crest contraction, 

(c) in consequence 
of the end contrac- 
tions. It may be 
pointed out that 
while the diminu- 
tion of the section 
of the jet due to 
the surface fall and 
to the crest contrac- 
tion is proportional 
to the length of the 
weir, the "end con- 
tractions have near- ' 
ly the same effect 
whether the weir i3 — 
wide or narrow. 

Mr Francis’s ex- 
periments showed 
that a perfect end 
contraction, when 
the heads varied 
from 3 to 24 inches, 
and the length of 
the weir was not less 
than three times 
the head, dimin- 

ished the effective yi £* ^ 8 * 



length of the weir by an amount approximately equal to one-tenth 
of the head. Hence, if l is the length of the notch or weir, and H the 
head measured behind the weir where the water is nearly still, then 
the width of the jet passing through the notch would be l- 0*2H, 
allowing for two end contractions. In a weir divided by posts 
there may be more than two end contractions. Hence, generally, 
the width of the jet is l ~ 0*1«H, where n is the number of end con- 
tractions of the stream. The contractions due to the fall of surface 
and to the crest contraction are proportional to the width of the jet. 
Hence, if cH is the thickness of the stream over the weir, measured 
at the contracted section, the section of the jet will be c{l - 0 lwH)H 
and <§ 3/) the mean velocity will be |V2pH. Consequently the 
discharge will be given by an equation of the form 

Q « je(Z — 0 *lnH)H V%H 
«5-35c(Z-0-1»H)H ! . 


This is Francis’s formula, in which the coefficient of discharge c is 
much more nearly constant for different values of l and h than in 



the ordinary formula. Francis found for c the mean value 0*622, 
the weir being sharp-edged. 


39. Triangular Notch (fig. 49). —Consider a lamina issuing be- 
tween the depths h and h + dh. Its area, negle ctin g contraction, will 
be Idh , and the velocity at that depth is V2pA. Hence the dis- 
charge for this lamina is 

l V 2gh dh . 

But 

B H . 
b "H-A ’ 

-h 


5 = B- 


Hence discharge of lamina 


H 


= B 


H- 


H 


and total discharge of notch 


- V 2 gh dh ; 


-A BV^H’s 

or, introducing a coefficient to allow for contraction, 

Q-*cBV2j?H«. 


"When a notch is used to gauge a stream of varying flow, the ratio 

T» 

varies if the notch is rectangular, but is constant if the notch is 

triangular. This led Professor James Thomson to suspect that the 
coefficient of discharge, c, would be much more constant with differ- 
ent values of H in a triangular than in a rectangular notch, and this 1 
has been experimentally shown to be the case. Hence a triangular 
notch is more suitable for accurate gaugmgs than a rectangular 
notch. For a sharp-edged triangular notch Professor J. Thomson 
found c= 0*617. It will be seen, as in § 37, that since JBH is the 
aiea of section of the stream through the notch, the formula is 
again of the form 

Q = cx£BHx&\/2yH, 


where is the ratio of the mean velocity in the notch to the 

velocity at the depth H. It may easily be shown that for all 
notches the discharge can be expressed in this form. 

40. Weir with a Broad Sloping Orest. —Suppose a weir formed with 
a broad crest so sloped that the streams flowing over it have a move* 
ment sensibly rectilinear and uniform (fig. 50). Let the inner edge be 


o o 



so rounded as to prevent a crest contraction. Consider a filament 
aafy the point a being so far back from the weir that the velocity of 
approaches negligible. Let OO be the surface level in the reservoir, 
and let oTbe at a height h" below 00, and h ( above a'. Let h be the 
distance from 00 to the weir crest and ethe thickness of the stream 
upon it. Hegleeting atmospheric pressure, which has no influence, 
the pressure at a is Gh"; at a r it Is Gz. If v be the velocity at a', 

2 g 

Q=5c ^J%g{h-e) . 

Theory does not furnish a value for e, but Q = 0 for e = 0 and for 
e~h. Q, has therefore a maximum for a value of e between 0 and h 3 

obtained by equating ~ to zero. This gives e=%h s and, inserting 
d& 

this value, __ 

Q=0*385£A V2yA, 


as a maximum value of the discharge with the conditions assigned. 
Experiment shows that the actual discharge is very approximately 
equal to this maximum, and the formula is more legitimately ap- 
plicable to the discharge over broad-crested weirs and to cases such 
as the discharge with free upper surface through large masonry 
sluice openings than the ordinary weir formula for sharp-edged 
weirs. It should be remembered, however, that the friction on 
the sides and crest of the weir has been neglected, and that this 
tends to reduce a little the discharge. The formula is equivalent 
to the ordinary weir formula with e= 0*577. 
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Coefficients foi the Di&thaige ora JJ r eus, denied from the IB pci imcafs of Mi Black xu 1 1 Whui non than one CjpCiimint nos wmh 
'with the same head , and the results vote putty unifuha, the / emitting co' yiucnts iuc mettled n t tk an if) The ejjeit of the con - 
laying wing-boat ds is iay shongly men Led 


Heads m 
inches 

Shai p Edge 

Planks 2 inches thick, square on Crest 

Cies'-s 3 feet ^ide 

measuied 













from still 

3 feet 

10 feet 

3 feet 

6 feet 

10 feet 

10 feet long, 

\\ mg bo n ds 

3 feet long *3 feet ’oner 

3 feet lone- G feet long 

JO feet 

10 feet 

! f ,Tifv fall 

Resei\on 

long 

long 

long 

long 

long 

making an angle 
ot blP 

le,ei 

fa 1 1 m Is 

fall 1 m 12 

lud 

long, ki el 

1 in IS 

1 

677 

809 

407 

459 

435» 

754 

452 

545 

467 


3S1 

467 

2 

675 

803 

509* 

561 

5S5* 

675 

4S2 

546 

5o3 


479- 

495* 

3 

630 

612* 

563* 

597* 

569* 


441 

537 

539 

*492* 



4 

617 

656 

549 

575 

602* 

656 

419 

431 

455 

497* 


515 

5 

602 

650* 

5S8 

601* 

609* 

671 

479 

516 



51S 


6 

593 | 


593* 

608* 

576* 


501* 


531 

507 

513 

543 

7 



617* 

608* 

576* 


488 

513 

527 

497 



8 


581 

606* 

590* 

54S* 


470 

491 



468 

507 

9 


530 

600 

569~ 

558* 


476 

492* 

498 

4S0* 

4S6 


10 



614* 

539 

534* 





465* 

455 


12 




525 

534* 





467-" 



14 




549* 










1 The discharge pei second varied from 401 to 6 (ij cub c feet in two experiments The coefficient 4 3j is demed fiom the mean value 


Special Cases of Discharge from Orifice* 

41 Cases m winch the Velocity of Apptoach needs to be 
taken into Account Rectangvlai Oi ifices and Matches — In finding 
tlie velocity at the orifice m tlie piecedmg investigations, it 
has been assumed that the head h has been measured fiom 
the fi.ee surface of still water ahot e the orifice In many cases which 
occur in piactiee the channel of approach to an orifice oi notch is 
not so large, relatively to the stream through the orifice or notch, 
that the velocity m it can be disregarded 

Let h v h z (fig 51) be the heads measured fiom the fiee surface to 
the top and" bottom edges of a rectangular onfice, at a point m the 



Fig 51 

channel of approach where the velocity is u It is obvious that a 
fall of the free surface, 



has been somewhere expended in producing the velocity u, and 
hence the true heads measured in still water would have been/^-j-fi 
and 7i 2 *9f) Consequently the discharge, allowing for the velocity 
of approach, xs 

Q = lcl Viy { (A, + 1)} - - (Aj + i)) ... (1) 

And for a lectangular notch for which li x — 0, the discharge is 

Q = \/l^{ (li, + f>) - - Ij" } . (2) 

In cases where n can be directly determined, these formulae give the 
discharge quite simply When, however, u is only known as a 
function of the section of the stieam m the channel of approach, they 
become complicated Let fl be the sectional area of the channel 

0 O 2 

where In and 7h are measured Then u — -2~ and h = -A_- 
1 £l 2g&~ 

This value mtioduced in the equations above would lender them, 
excessively cumbrous In cases therefore wheie 12 only is known, 
it is best to pioceed by approximation Calculate an appioximate 
value Q' of Q by the equation 

Q'=f c5 VJff 

Then. I; = Al neaily. Tins value of Ij introduced in the equations 

above wull give a second and much moie appioximate value of Q 
42. Pai tially Siibmei ged Rectangular Orifices and Matches — 
When the tail water is above the lower but below the upper edge 
of the oufice, the flow m the two paxts of the orifice, into which it 
is divided by the suifaee of the tail water, takes place under differ- 
ent conditions A filament M 1 m 1 (fig 52) m the upper part of the 


onfiee issues w ith a head If winch may have any value betv een 
h x and/i But a filament M 2 /v 2 2 issuing m the lower part of the 
orifice has a velocity due to h” - h m , or h, simply In the upper part 



Fig 52 

of the onfice the head is variable, m the lower constant If Q 1? Q 2 
are the discharges from the upper and lower parts of the orifice^ 
5 the width of the onfice, then 

Qi-I cb^g^-h-} 

Q,=c5(A 2 -A)\^a: 

In the case of a rectangular notch or weir, h x — 0 Inserting this 
value, and adding the two portions of the discharge together, we get 
for a drowned weir 

Q = cb\Z h 2gh{^ ^2 ~ l|~ ) * * • W* 

wheie li is the difference of level of the head and tail water, and h 2 
is the head fiom the fiee surface above the weir to the weir crest** 
If velocity of approach is taken into account, let 5 be the head due 
to that velocity, then, adding % to each of the heads in the equa- 
tions (3), and reducing, we get for a weir 

Q=cb\/^[{h 1 +\))(h+^ - i(* + !})• - |^] . (5): 

an equation which may be useful in estimating flood discharges 
Bridge Piers and other Obstructions in Streams — When the piers 
of a bridge are erected in a stream they create an obstruction to the 
flow of the stream, which causes a diffeience of surface-level above 



and below the pier (fig 53) If it is necessary to estimate this differ- 
ence of level, the flow between the piers may he treated as if it 
occurred over a drowned weir But the value of c in this ease 
is imperfectly known 

XII — 6o 
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43 SmratiM TP r tirs. -Many towns derive i their water supply 
frmn streams moorland districts, in which, the flow is ex- 

tremely variable. The water is collected in Large storage reservoirs, 
from which an uniform supply cm be sent to the town In such 
ca°“ it is desirable to separate the coloured water which comes 
down the streams in high floods from the purer water of ordinary 
How, The latter is sent into the reservoirs ; the former is allowed 
to ilow away down the original stream channel, or is stored in sepa- 
rate reservoirs and used as compensation water. To accomplish the 
separation of the flood and ordinary water, advantage is taken of the 
different horizontal range of the parabolic path o£ the water falling 
over a weir, as 
the depth on 
the weir and, 
consequently, 
the velocity 
change. Fig. 

54 shows one 
of these sepa- 
rating weirs 
in the form in 

which they were first introduced on the Manchester waterworks; ng 

55 a more modern weir of the same kind designed by Mr Binnie 
for the Bradford Waterworks. ‘When the quantity of water coming 






I'i^ 




Fig. 54. 


JPlcLTV 
Cajt 


Iron/ 


be about one-third greater than that from a simple . orifice of the 
same size. On the other hand, the energy of the fluid per unit of 
weight is less than that of the stream from a simple orifice with the 
same head, because part of the energy is wasted in eddies produced 
at the point where tlie stream expands to fill the mouthpiece, the 
action being something like that which occurs at an abrupt change 
of section. 


Fig, 55. 


down the stream is not excessive, it^drops over me weir into a trans- 
verse channel leading to the reservoirs. In flood, the water springs 
over the mouth of this channel and is led into a waste channel. 

It may be assumed, probably with accuracy enough for practical 
purposes, that the particles describe the parabolas due to the mean 
velocity of the water passing over the, weir, that is, to a. velocity 

where h is the head above the crest of the weir. 

Let dfr«*at be the width of the orifice and the difference of 
level of its edges (fig. 56). Then, if a particle passes from a to l in t 
seconds, 

t— 1 

which gives the width as for any given difference of level y and head 
h, which the jet will just pass over the orifice. Set off ad verti- 
oallyand equal to kg on any scale ; af horizontally and equal to 
1 sftjk. Divide ^r/, fi into an equal number of equal parts. 
Join a with the divisions on tf* The intersections of these lines 
with verticals from the divisions on af give the parabolic path of 
the jet. 

Mouthpieces— Head Constant. 

44. Cylindrical Mouthpieces. — IThen water issues from a short 
cylindrical pipe or mouthpiece of a length at least equal to I§ times 
its smallest transverse dimension, the stream, after contraction within 
the mouthpiece, expands to fill it and issues full bore, or without 
^contraction, at the point of discharge. The discharge is found to 




Let fig, 57 represent a vessel discharging through a cylindrical 
mouthpiece at the depth h from the free surface, and let the axis of 
the jet XX be taken 
as the datum with 
reference to which 
the head is esti- 
mated. Let a be 
the area of the 
mouthpiece, <y the 
area of the stream 
at the contracted 
section E3L Let 
% p be the velocity 
and pressure at EF, 
and VpPi the same 
quantities at GH. 

If the discharge is 
into the air, is 
equal to the attno- 
spheric pressure p a . 

The total head of any filament which goes to form the jet, taken 
at a point where its velocity is sensibly zero, is h + ^ ; at EF the 



total head is — -j- JL ; at GH it is ^ — f . 

a ’ G 

Between EF and GH there is a loss of head due to abrupt change 
of velocity* which from eq, (3), § 32, may have the value 

2g 

Adding this head lost to the head at GH, before equating it to the 
heads at EF and at the point where the filaments start into 
motion, — 


* G 


% G 




+n + (?L 


G 


l*)? 


2<? 


But and if e, is the coefficient of contraction 

within the mouthpiece. Hence 
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Supposing tlie discharge into the air, so that 

- lY. 

Cf + 2^l c, J 




a 2y 

2y& 


"sRR 


a), 


wlieie the first term on the right is evidently the coefficient of 
velocity for the cylindrical mouthpiece in terms of the coefficient ot 
contraction at EF Let c c — 0 64, the value foi simple orifices, then 
the coefficient of velocity is 

<■„= — 1 0 87 


'VRF7 


(2) 


The actual value of c 0 found hy experiment Is 0 S2, which does not 
differ moie from the theoretical value than might he expected if tlie 
friction of the mouthpiece is allowed foi Hence, for mouthpieces 
of this land, and for the section at GH, 

c v = 0 S2 c c — 1 00 c=0 82, 

Q=0 82flV*S 

It is easy to see from the equations that the pressure p at EF is 
less than atmospheric pressure Eliminating i ls we get 


Pa* 


a 


■. |/naeaily . 


(3); 


p=p a - JGA per sq ft 


If a pipe connected until a reseivon on a lower level is introduced 
into the mouthpiece at the part where the contraction is formed 
<fig 5S>, the water will rise in this pipe to a height 


KL= 


5 J h nearly 


If tlie distance N is less than this, the water fiom the lower reseivon 
will be forced continuously into the jet by the atmospheric piessure, 
and dLSchaiged with it This is the crudest form of a kind of pump 
known as the jet pump 

45 Coma gent Mouthpieces — With convergent mouthpieces 
there is a contraction within the mouthpiece causing a loss of head, 
and a diminution of the velocity ot discharge, as with cylindrical 
mouthpieces There is also a second contraction of the stream out- 
side the mouthpiece Hence the discharge is given by an equation 
of the form 

Q^c v c e a , . (4), 

where X2 is the aiea of tlie external end of the mouthpiece, and c c X2 
the section of the contracted jet beyond the mouthpiece. 

Coiiiuguit 2 Wovtli pieces (Ctt sld's Fj pc/ iiRcnh) — Smallest 
duimrPr of or i jhe — U 0508 5 jeet Lcivgth of mouthpiece = 

2 6 dhuaeten 


Angle of 

Com ergen^e. 

Coeffiuenf of 
Contraction, 

Cc 

Coefficient of 
\ elucitj, 

Cr 

Coefficient of 
Dischai ge t 
c 

0 3 0' 

999 

S30 

829 

1° 36' 

1 000 

866 

866 

3 a 10' 

1 001 

•894 

895 

4* 10' 

1 002 

'910 

S13 

5" 26' 

1 004 

920 

924 

V 52' 

998 

931 

929 

8° 53' 

992 

*942 

934 

10* 20' 

"987 

950 

938 

12 Q 4' 

'986 

955 

942 

13* 24' 

983 

962 

*946 

14 Q 28' 

979 

966 

941 

16° 36' 

969 

‘971 

938 

19° 2S' 

<933 

970 

*924 

21° Cf 

'945 

971 

918 

23° O' 

937 

*974 

913 

29° 58' 

‘919 

975 

896 

40° 

'887 

980 

*869 

48* 50' 

861 

984 

847 


The values of e v and c e must here be determined by experiment 
The above table gives values sufficient for practical puiposes Since 
the contraction be- 
yond the mouthpiece 
increases with the 
convergence, or, what 
is the same thing, c c 
diminishes, and on 
the other hand the 
loss or eneigy di- 
minishes, so tiiat 
increases with the 
convergence, there is 
an angle foi whieh 
the pioduct Cc c V} 
and consequently the 
discharge, is a maxi- 
mum 

46 Due/ geiit Cun- 
oulal Mouthpiece — 

Suppose a mouth- 
piece so designed 
that there is no 
abrupt change m the 
section or velocity 

of the stream passing through it It may have a form at the inner 
end approximately the same as that of a simple contracted vein, and 
may then enlaige gradually, as shown m fig 59 Suppose that at 
EF it becomes cylindrical, so that tlie jet may be taken to be of the 
diameter EF Let a?, r, p be the section, velocity, .and pressure at 
CD, and Xl, tq, p 1 the same quantities at EF, p a being as usual the 
atmospheric pressure, oi pressure on the free surface A EL Then, 
since there is no loss of eneigy, except the small frictional resistance 
of the surface of the mouthpiece, 



/H- 


- iL = iLU£i 

G Sy^G 2y’ r G’ 



convergence of 13* M'. 


If the jet discharges 
into the air, i\=p a, ul 
and 

Vi=\l k 2yh, 

oi, if a coefficient is 
introduced to allow for 
friction 

v 1 ^c v s/2gh, 

where is about 0 97 
if the mouthpiece is 
smooth and well- 
foimed 

Q ==n.r l =c t £l\2gfi 

Hence the discharge 
depends on the area of 
the stream at EF, and 
not at all on that at 
CD, and the latter may 
he made as small as we 

please without affecting the amount of water discharged 
There is, however, a hunt to this As the velocity at CD is 
greater than at EF the 
pressure is less, and 
therefore less than 
atmospheric piessure, 
if the discharge is into 
the air If CD is so 
contracted that p = 0, 
the continuity of flow 
is impossible In fact 
the stream disengages 
itself from the mouth- 
piece foi some value of 
p greatei than 0 (% 60), 

From the equations, 

G G 
Let ~«m. 



Pa 

G V 2 Cf J' 


Then 



G 


G 2gr 1 
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whence we 


find that f- will hecome zero or negative if 



or, putting -~?=34 feet, if 

12 - 5 ^ j h "H 34 

CD h 

In. practice there will he an interruption of the full bore flow with 
a less ratio of — , because of the disengagement of ah' from the water. 

(jC 

But, supposing this does not occur, the maximum discharge of a 
mouthpiece of this kind is 

Q =\/ 2 »( A+ t ) 5 

that is, the discharge is the same as for a well-bellmouthed mouth- 
piece of area <u, and without- the expanding part, discharging into 

a vacuum. , , 7 . 

47. Jet Pump. — A divergent mouthpiece may be arranged, to act 
as a pump, as shown in fig. 61. The water which supplies the energy 



Fig. 61 . 

required for pumping enters at A. The water to be pumped enters 
at B. The streams combine at DD where the velocity is greatest 
and the pressure least. Beyond DD the stream enlarges in section, 
and its pressure increases, till it is sufficient to balance the head due 
to the height of the lift, and the water flow’s away by the discharge 
pipe 0. 

Fig. 62 shows the. whole arrangement in a diagrammatic way. 
A is the reservoir which supplies the water that effects the pump- 



Fig, 62. 

fug ; B is the reservoir of water to he pumped ; G is the reservoir 
Into which the water is pumped. 


Discharge with Varying Head. 

48. Flow from a Vessel when the Effective Bead varies with the Time , 
— Various useful problems arise relating to the time of emptying 
and filling vessels, reservoirs, lock chambers, &e., where the flow 
is dependent on a head which increases or diminishes during the 
operation. The simplest of these problems is the case of filling or 
emptying a vessel of constant horizontal section. 


Time of Emjrfying or Filling a Vertical-sided Loch Chamber . — 
Suppose the lock chamber, which has a water surface of H square 
feet, is emptied through a sluice in the tail gates, of area w, placed 
below the tail-water level. Then the effective head producing flow 
through the sluice is the difference of level in the chamber and tail 
bay. Let H (fig. 63) be the initial difference of level, h the difference 



of level after t seconds. Let - dll be the fall of level in the chamber 
during an interval dt, Then in the time di the volume in the 
chamber is altered by the amount -Sldh, and the outflow from the 
sluice in the same time is ca^Zghdt. Hence the differential 
equation connecting h and t is 

cwV 2gh di + nh - 0. 

For the time t, during which the initial LeaclH diminishes to any 
other value h, 



/2H_ /2A > 

^ ecu ( V g \/ g ) * 

For the whole time of emptying, during which h diminishes from 
H to 0, __ 

/ jH 

g 

Comparing this with the equation for flow under a constant head, 
it will be seen that the time is double that required for the 
discharge of an equal volume under a constant head. 

The time of filling the lock through a sluice in the head gates is 
exactly the same, if the sluice is below the tail-water level. But if 
the sluice is above the tail-water level, then the head is constant 
till the level of the sluice is reached, and afterwards it diminishes 
with the time. 


Practical Use of Orifices in Gauging 'Water. 

49. If the water to he measured is passed through a known orifice 
under an arrangement by which the constancy of the head is ensured, 
the amount which passes in a given time can be ascertained by the 
formulae already given. It will obviously be best to make the ori- 
fices of the forms for which the coefficients are most accurately de- 
termined ; hence sharp-edged orifices or notches are most commonly 
used. 

Water Inch .— For measuring small quantities of water circular 
sharp-edged orifices have been used. The discharge from a circular 
orifice one French inch in diameter, with a head of one line above the 
top edge, was termed by the older hydraulic writers a water- 
inch. A common estimate of its value was 14 pints per minute, or 
677 English cubic feet in 24 hours, ^ An experiment by Bossut gave 
634 cubic feet in 24 hours (see Havier’s edition of Bclidofs Arch. 
By dr., p, 212). 

Welsbaeh points out that measurements of this kind would be 
made more accurately with a greater head over the orifice, and he 
proposes that the head should be equal to the diameter of the orifice. 
Several equal orifices may he used for larger discharges, 

50. Pin Ferrules or Measuring Cocks , — To give a tolerably definite 
supply of water to houses, without the expense of a meter, a ferrule 
with an orifi ce of a definite size, or a cock, is introduced in the service- 
pipe. If the head in the water main is constant, then a definite 
quantity of water would be delivered in a given time. The arrange- 
ment is not a very satisfactory one, and acts chiefly as a check on 
extravagant use of water. It is interesting here chiefly as an ex- 
ample of regulation of discharge by means of an orifice. Fig. 64 
shows a cock of this kind used at Zurich. It consists of three cocks, 
the middle one having the orifice of the predetermined size in a 
small circular plate, protected by wire gauze from stoppage by im- 
purities in the water. The cock on the right hand can be used by 
the consumer for emptying the pipes. The one on the left and 
the measuring cock are connected by a key which can he lockedby 
a padlock, which is under the control of the water company. 
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51 McasuienWiit of the Fioxi tn Shauns — To determine tin. 
quantity of watei flowing of! the giomid m small streams, which is 
available for water sujipl) 01 for obtaining watei powei, small tern- 



oral y wens aie often used These may be fonned of planks suppoited 
y piles and puddled to prevent leakage The measuiement of the 
head may be made by a tlim-edged scale at a shoi t distance behind the 
wen, where the water surface has not begun to slope down to the 
weir and where the velocity of approach is not high The measure- 
ments are conveniently made trom a shoit pile dm en into the bed of 



Fig 65 

the river, accurately level with the crest of the weir (fig 65) Then, 
if at any moment the head is h, the disehaige is, for a rectangular 
notch of bieadth b, 

Q - IcbTi \/2gh 

where c = 0 63 , oz, better, the formula m § 3S may be used 

Gauging wens are most commonly m the form of rectangular 
notches , and care should be taken that the crest is accurately hori- 
zontal, and that the weir is normal to the 
direction of flow of the stream If the planks 
are thick, they should be bevelled (fig 66), 
and then the edge may be protected by a metal 
plate about x yth inch thick to secure the 
requisite accuracy of foim and sharpness of 
edge In permanent ganging wens a cast 
steel plate is sometimes used to form the edge 
of the weir ciest The wen should be laige 
enough to discharge the maximum volume 
flowing in the stream, and at the same time it 
is desirable that the minimum head should 
not be too small {say half a foot) to deciease 
the effects of errors of measurement The section of the jet over 
the wen should not exceed one-fifth the section of the stream 
behind the wen, oi the velocity of appioach wull need to be taken 
into account A triangular notch is veiy suitable foi measurements 
of this kind 

If the flow is variable, the head lb must be leeoidc d at equidistant 
mteivals of time, say twice daily, end then for each 12 hour penod 
the discharge must be calculated foi the mean of the heads at the 
beginning and end of the time. As this involves a good deal of 
tioublesonie calculation, Mr Sang has proposed to use a scale so 
graduated as to read off the disehaige m cubic feetpei second The 
lengths of the principal graduations of such a scale are easily calcu- 
lated by putting Q=l, % 3 m the ordinary foimuke foi 

notches , the mfcei mediate graduations may he taken accurately 
enough by subdividing equally the distances between the pnneipal 
graduations 

The accurate measurement of the disehaige of a stieam by means 
of a weir is, however, m practice, rather more difficult than might 
be inferred from the simplicity of the principle of the operation 
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Apart fiom the difficult} of selecting a suitable coefficient of dis- 
(.liaige, which need not be serious it tile tomi of the wui and the 
natuie of its ciest aie piopuly attended to, othei difficulties of 
mtusuiemeut anse The kngtli of the wen should be veiy accu- 
racy detunnned, and it the weir is tectmgular its deviations fiom 
exactnt&'s ot level should be tested Then the agitation of the 
water, the lipple on its suit ace, and the adhesion of the water to the 
scale on wliieli the lie nl i^ me billed, are liable to intioduce errors 
Upon a wen 10 feet long, with 1 foot depth of water flowing over 
an enoi of 1-lOOOth ol a foot m measuring the head, or an error of 
1-1 GO tli of a foot m measuring the length of the wen, wmuld cause 
an euor m computing the discharge of 1 cubic feet pel minute 

52 Hook Gauye — Foi the determination of the surface level of 
watei, the most accurate instrument is the hook gauge used first by 
Mi IT Boyden ot Boston, m IS 40 
It consists of a fixed fume with, 
scale and vernier In the instru- 
ment m fig 67 the veimei is fixed 
to the frame, and the scale slides 
vertically The scale eanies at its 
lower end a hook with a fine point, 
and the scale can be rai^td oi lowered 
by a fine pitched seiew It the 
hook is depressed below the water 
suiface and then laised by the 
screw, the moment of its reaching 
the water surface will be very dis- 
tinctly maiked, by the reflexion from 
a small capillary elevation of the 
watei suiface over the point of the 
hook In oi dinar y light, differences 
of level of the water of 001 of a 
foot are easily detected by the hook 
gauge If such a gauge is used to 
determine the heads at & weir, the 
hook should first be set accurately 
level with the wen ciest, and a 
reading taken Then the difference 
of the reading at the water surface 
and that for the weir crest will be 
the head at the w’eir 

53 Modules used in Li igation — 

In distributing water for irrigation, 
the charge foi the watei may be 
simply assessed on the area of the 
land irrigated for each consumer, a 
method followed in India , or a re- 
gulated quantity of water may be 
given to each consume, and the 
eliaige may be made proportional to 
the quantity of water supplied, a 
method employed for a long time m 
Italy and other parts of Europe 
To deliver a regulated quantity of 
water from the irrigation channel, 
arrangements termed modules are used. These are constructions 
intended to maintain a constant oi approximately constant head 
above an onfiee of fixed size, or to regulate the size of the orifice 
so as to give a constant disehaige, notwithstanding the variation 
of level m the irngatmg channel 

54 Italian Module — The Italian modules aie masomy construc- 
tions, consisting of a regulating chambei, to which water is admitted 
by an adjustable sluice from the canal At the othei end of the 
chamber is an orifice in a thin flagstone of fixed size By means 
of the adjustable sluice a toleiably constant head above the fixed 
orifice is maintained, and therefore there is a nearly constant dis- 
charge of ascertainable amount through the orifice, into the channel 
leading to the fields which aie to be irrigated 



In fig 68 A is the adjustable sluice by which water is admitted 
to the regulating chamber, B is the fixed orifice through which the 
w atei is discharged The sluice A is adjusted from time to time by 
the canal officers, so as to bring the level of the water m the regulat- 
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wIk'U adjusted it is locked, 
through the sluice at A, and < 
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inn chamber to a fixed level marked on the wall of the cliainber. 
u& u * * ’ - 1 Let w l be the area of the orifice 

ax- a, iuiu « 3 that of the fixed orifice at B ; let 
f> be the difference of level between the surface of the water in the 
cLal and regulating chamber ; It, the head above the cento of the 
drieharrin^ orifice, when the sluice has been adjusted and the flow 
has become steady; Q the normal discharge in cubic feet per second 
pi>eii, since the flow through the orifices at A and B is the same, 

Q = CjWi V: = c 2 w 3 V 2 gh.x , 

where c x md & are the coefficients of discharge suitable for the two 
orifices. Hence 


c i”i . 

Cr,a Kr 


V(k)' 


Suppose now that in the interval between the visits of the canal 
officer the level of the canal rises h feet, causing the heads relatively 
to the orifices A and B to become h [ and h t. Since the areas of the 
orifices are unchanged 

j Il% Cjcoj 

V K ~~ 1 

and therefore 

KJh . 

K h ’ 

or the ratio of the effective heads above the orifices A and B is un- 
affected by the change of level of the canal. Also 

4 h i =* 4 7* 2 4 h . 

Eliminating k[ f we get 


■*;- 


(hi 4 Iia 4 . 

“ VF kT~ 9 


and the discharge in the altered conditions is 

Q'=c.,u 3 s/2gi% 

JJi'i 4 7*2 4 h>)hn | 

Q' 
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.Height of 
Orifice. 

Width of 
Orifice. 

Head 
above top 
edge of 
Orifice. 

Discharge 
per sec, 
in c. feet. 

C’o-nat T.AtlT ............. 

1*12 

012416 

0*32 

0*6165 

PoTvd of Cremona 

1*31816 

0131 

0131 

0*7225 

Sardinian Module ......... I 

0*6562 

0*6562 

0*6562 

2*046 

Oucia Magistrate of Milan 

0*655 

0*3426 

0*3294 

0*866 


In the most elaborate Italian modules the regulating chamber is 
arched over, and its dimensions are very exactly prescribed. Thus 
in the modules of the Kaviglio Grande of Milan, shown in fig. 69, 
the measuring orifice is cut in a thin stone slab, and so placed that 
the discharge is into the air with free contraction on all sides. The 
adjusting sluice is placed with its sill flush with the bottom of the 
canal, and is provided with a rack and lever and locking arrange- 
ment. The covered regulating chamber is about 20 feet long, with 
a breadth 3464 feet greater than that of the discharging orifice. At 
precisely the normal level of the water in the regulating chamber, 
there is a ceiling of planks intended to still the agitation of the 
water. A block of stone serves to indicate the normal level of 
the water in the chamber. The water is discharged into an open 
channel 0*655 feet wider than the orifice, splaying out till it is 1 *637 
feet wider than the orifice, and about 18 feet in length, This ap- 
paratus was invented in the 16th century, and is still used, The 
greatest objection to it is the loss of level between the canal and 
discharging channel. Arrangements precisely similar to an Italian 
module are in use in England, for discharging compensation water 
into streams from impounding reservoirs. The fullest account of 
Italian modules is to be found in Colonel Baird Smith s Italian 

Irrigation. „ „ 

55. Spanish Module.— On the canal of Isabella II., winch supplies 
water to Madrid, a module much more perfect in. principle than the 
Italian module is employed. Pari of the water is supplied for irriga- 
tion, and as it is very valuable its strict measurement is essential. 1 lie 
module (fig. 71} consists of two chambers one above the other, the 
upper chamber being in free communication with the irrigation 
canal, and the lower chamber discharging by a culvert to the fields. 
In the arched roof between the chambers there is a circular sharp 
edged orifice in a bronze plate. Hanging in this there is a bronze 
plug of variable diameter suspended from a hollow brass float. If 
the water level in the canal lowers, the plug descends and gives an 
enlarged opening, and conversely. Thus a perfectly constant dis- 
charge with a varying head can be obtained, provided no clogging or 
silting of the chambers prevents the free discharge of the “water or 

the rise and fall of the float. 
i ) ~ t , i — , — rpj ie theory of the module 
is very simple. Let B (fig. 
70) he the radius of the 
fixed opening, r the diameter 
of the plug at a distance 7* 
from the plane of flotation 
of the float, and Q the re- 
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module. 


discharge 
Then 


of the 


Pig, 69. — Scale. T^hr* 

If the orifice at B opened directly into the canal 
without any intermediate regulating chamber, the 
discharge would increase for a given change of 
level in the canal in exactly the same ratio. Con- 
sequently the Italian module in no way moderates 
the fluctuations of discharge, except so far as it 
affords nmans of easy adjustment from time to time. 
Ithasfnrtherfhe advantage that the*cultivutor, by 
observing, the level, of -the water in the chamber, can always see 
whether or not he is receiving the : proper quantity of water. 

On each canal the orllees are of the same bright, and intended to 
work with the same normal head, the width of the orifices being 
variedto suit the demand for wafer. ■; ■ The unit ofcHseltarge varies: on' 
different canals, being fixed in each case by legal arrangements. Thus 
on the Canal Lodi the unit of discharge or one module of water lathe 
discharge through an orifice 1 T 2 feet high, 0*12416 feet wide, with a 
head of 0*32 feet above the top edge of the orifice, or ’88 feet above the 
©entre, This eoiresponds to a. discharge of about 0 filfi 5 cubic f feet 

S r second. Two modules would be the discharge of a similar ori- 
® pfi twice the width. The following table gives some examples 
of different units'©! discharge. : 


Q«C7r(R 2 -r 2 )V2#. 

Taking e= 0*63, 

Q= 15 * 88 (E *~r s )\%; 

L- 

15*88 sf% S 

Choosing a value for B, successive 
values of r can be found for different values of h, and from these the 
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curve of the plug can be drawn. The module shown in fig. 71 will 
discharge 1 cubic metre per second. The fixed opening is 0*2 metre 
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diameter, and tlie greatest head above the fixed orifiee is 1 metre. , 
The use of this module involves a great sacrifice of level between 
the canal and the fields. The module is described in Lieutenant 
Scott Honcrieff s Irrigation in Southern Europe. 

56. Reservoir Gauging Basins . — In obtaining tlie power to store 
the water of streams in reservoirs, it is usual to concede to riparian 
owners below the reservoirs a right to a regulated supply through- 
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A, the object of which is to still the irregular motion of the water. 
The admission is regulated by sluices at 6, b, b. The water is dis- 
charged by orifices or notches at a, a , over which a tolerably con- 
stant head is maintained by adjusting the sluices at h, b 3 b. At 
any time the millowners can sea whether the discharge is given 
and whether the proper head is maintained over the orifices. To 
test at any time the discharge of the orifices, a gauging basin B is 





A £/„/.'' | g ' 7 ^ 

Fig. 72. — Scale y^. 

provided. Tlie water ordinarily flows over this, without entering 
it, on a floor of cast-iron plates. If the discharge is to be tested, 
the w r ater is turned for a definite time into the gauging basin, by 
suddenly opening and closing a sluice at c. The volume of flow 
can be ascertained from the depth in tlie gauging chamber. A 
mechanical arrangement was designed for securing an absolutely 
constant head over the orifices at a, a. The orifices were formed 


— - r -~^ yy %. n. 

out the year. This compensation water requires to be measured in 
such a way that the millowners and others interested in the matter 
can assure themselves that they are receiving a proper quantity, and 
they are generally allowed a certain amount of control as to the 
times during which the daily supply is discharged into the stream. 

Figs. 72 and 73 show an arrangement designed for the Manches- 
ter Water Works. The water enters from the reservoir a chamber 




Fig. 73. — Scale 

in a cast-iron plate capable of sliding up and down, without sensible 
leakage, on the face of the wall of the chamber. The orifice plate 
was attached by a link to a lever, one end of which rested on the 
wall and the other on floats / in the chamber A. The floats rose 
and fell with the changes of level in the chamber, and raised and 
lowered the orifice plate at the same time. This mechanical 
arrangement was not finally adopted, careful watching of. the sluices 
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at 6. 6, i. being sufficient to secure a regular discharge. The arrange- 
ment is then equivalent to an Italian module, but on a large scale. 

5". Professor Fleeming Jail-in's Constant Flow Valve.— In the 
modules thus far described constant discharge is obtained by vary- 
s n rr the area of the orifice through which the water flows. Professor 
F.°Jenkin has contrived a valve in which a constant pressure head 
is' obtained, so that the orifice need not be varied {Roy. Scot Society 
of Arts 1876). Fi*. 74 shows a valve of this kind suitable for a 



6 inch water main. The water arriving by the main C passes 
through an equilibrium valve D into the chamber A, and thence 
through a sluice 0, which can he set for any required area of opening, 
into the discharging main. B. The object of the arrangement is to 
secure a constant difference of pressure between the chambers A and 
E, so that a constant discharge flows through the stop valve 0. The 
equilibrium valve D is rigidly connected with a plunger P loosely 
fitted in a diaphragm, separating A from a chamber B 2 connected by 
a pipe B x with the discharging main B. Any increase of the differ- 
ence of pressure in A and B will drive the plunger up and close the 
equilibrium valve, and conversely a decrease of the difference of pres- 
sure will cause the descent of the plunger and open the equilibrium 
valve wider. Thus a constant difference of pressure is obtained in 
the chambers A and B. Let a be the area of the plunger in square 
feet, p the difference of pressure in the chambers A and B in pounds 
per square foot, w the weight of the plunger and valve. Then if at 
any moment pw exceeds zothe plunger will rise, and if it is less than 
w the plunger will descend. Apart from friction, and assuming the 
valve D to be strictly an equilibrium valve, since co and to are 

constant, p must be constant also, and equal to — . By makings 

CO 

small and » large, the difference of pressure required to ensure the 
working of the apparatus may be made very small. Talves work- 
ing with a difference of pressure of J inch of water have been con- 
structed. 

58. AppoWs Module . — This acts on the same general principle 
as the Spanish module, but it secures only an approximately constant 
discharge. On the other hand it involves no great sacrifice of level, 
and is not very likely to be affected by silting. It was contrived 
originally as an air regulator, but it has also been tried with success 
as a water module. It consists simply of a horizontal pipe with an 



Fig. 75. — Sealed 

enlarged chamber, in which hangs a heavy wedge-shaped pendulum. 
The pressure of the water on the upstream side of this pendulum 
keeps it in a position inclined to the vertical, and partially closing 
the orifice of discharge as shown by the dotted lines in fig. 75. 
Any increase of pressure will cause a greater inclination of the pen- 
dulum and decrease the orifice of discharge, and vice versa. 


YL STEADY FLOW OF OOMPEESSIBLE FLUIDS. 

59. External Work during the Expansion of Air . — If air expands 
without doing any external work, its temperature remains constant. 
This result was "first experimentally demonstrated by Joule, It 
leads to the conclu - 1 
sion that, however 
air changes its state, 
the internal work 
clone is proportional 
to the change of 
temperature. When, 
in expanding, air does 
work against an exter- 
nal resistance, either 
heat must be supplied 
or the temperature 
falls. 

To fix the condi- 
tions, suppose one 
pound of air confined 
behind a piston of 
one square foot area 
(fig, 76). Let the 
initial pressure he p 1 
and the volume of the ^ 

air and suppose ' i 

this to expand to the pressure p. 2 and volume u 3 * lip and.z; are the 
corresponding pressure and volume at any intermediate point in the 
expansion, the work done on the piston during the expansion from 
vto'd-Pdv is pdo y and the whole work during the expansion from 
v L to represented by the area abed, is 




Amongst possible cases two may he selected. 

Case 1.— So much heat is supplied to the air during expansion 
that the temperature remains constant. Hyperbolic expansion. 
Then * 

Work done during expansion per pound of air 



-A*i l»g« ■■■*— iVilog*! 1 • • • W- 

% ft 

Since the weight per cubic foot is the reciprocal of the volume per 
pound, this may be written 

(14 

Then the expansion curve ab is a common hyperbola. 

Case % — FTo heat is supplied to the air during expansion. Then 
the air loses an amount of heat equivalent to the external work done 
and the temperature falls. Adiabatic expansion. 

In this case it can be shown that 


pv y =p 1 v{t , 

where y is the ratio of the specific heats of air at constant pressure 
and volume. Its value for air is 1 ‘408, and for dry steam 1'135, 
Work done during expansion per pound of air 



= i) 

r-i I V 1 vf" 1 1 

- FiK(sr i- «• 

The value of ppo 1 for any given temperature can be found from the 
data already given. 

As before, substituting the weights O l5 G=> per cubic foot for the 
volumes per pound, we get for the work of expansion 



- m Ua! 1 -(f:)^l «- 

60. Modification of the Theorem of Bernoulli for the Case of a 
Compressible Fluid . — In the application of the principle of work to a 
filament of compressible fluid, the internal work done by the expan- 
sion of the fluid, or absorbed in its compression, must be taken into 
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that AB (fig 77) comes to A'B ' m a 
G x be the pressure, sectional area of 

A r 

B B' 



account Suppose, as before, 
shoit time i Let p lt w 13 v lt 
stream, velocity, and weight 
of a cubic foot at A, and 
P», % G 2 the same quan- 

tities at B Then, from the 
steadiness of motion, the 
weight of fluid passing A m 
any given time must be equal 
to the weight passing B 

G 1 wit , 1 i = G 2 w 2 vf; 

Let sq, s 2 be the heights of the sections A and B above any given 
datum "Then the work of giavity on the mass AB m t seconds is 
— * a ) == IVf aq ~ , 

where W is the weight of gas passing A or B per second As in 
the case of an incompressible fluid, the work of the pressures on the 
ends of the mass AB is 

g 2j 

The work done by expansion of pounds of fluid between A and B is 

"W t f H pdv The change of kinetic energy as before is [vfi - iq 2 )£ 

JH 

Hence, equating work to change of kinetic energy, 

- |(v= a -v)« . 

, + r».A*£ 

%+ G I + 2 ? ^ + G-, ' 2g 

How the work of expansion per pound of fluid has already been 
given If the temperature is constant, we get (eq la, § 59) 


)m 


(1) 


' l Gi 2? 
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But at constant temperature = 
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* + ®L_. _^l_ lnfy Pl_ 
"i + 2 g-‘- i + 2g Gi^pa 


(2), 


or, neglectmg the difference of level, 

Pi 


2<7 




(2 a). 


Similaily, if the expansion is adiabatic (eq 2 a 9 § 59), 
f.2 1 ( A> 2 


2 g 2 g G l7 -1 i 


_Pi 

Gj it/ 

or neglecting the difference of level 

<b s ~% 2 Pif 1] 1 
+ -1 


, v-1 

S 7 !• 


(3), 


^ 1 ]- 


Pfl 
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(3a). 


w + Jh+lLl, 
" 1 + G X 2g 


% UqL 7-J- ^ XPiJ 1 -J 

It will be seen hereafter that there is a limit m the ratio & beyond 

Pa * 

which these expressions cease to be true 
61 Discharge of Air from an Orifice —The form of the equation 
of work for a steady stream of compressible fluid is 

the expansion being adiabatic, because m the flow of the streams of 
air through an orifice no sensible amount of heat can be communi- 
cated from outside 

Suppose the air flows from a vessel, where the pressure is p 1 and 
the velocity sensibly zero, through an orifice, into a space where the 
pressuie is p 2 Let v 2 be the velocity of the jet at a point where 
the conveigence of the streams has ceased, so that the pressuie m 
the jet is also p 2 As air is light, the work of gravity will be smaH 
compared with that of the pressures and expansion, so that %, z 3 
may be neglected Putting these values m the equation above — 
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( 1 ); 


an equation common!) ascribed to TTu&bach (Ciiilmgenieur^ 1876\ 
though it appears to' have been given earlier by St Tenant and 
"Wantzel 

It has already (§ 9, eq 4a) been seen that 
Gj G 0 t 0 

where for an p 0 = 2116 S, G 0 « 0S075 and r 0 = 492 6 

v rli 


<l V_ , Po r i 7 

2 y G 0 Tjj 7 - 1 

or, inserting numerical values, 

|^=!S3 6tj j 1 


-ter 


r 


( 2 ), 


(2^, 


which grves the velocity of discharge i 2 m terms of the pressure 
and absolute tempeiature, p lt r lf m the vessel from which the an 
flows, and the pressure p 2 m the vessel into which it flows 

Proceeding now as foi liquids, and putting u for the area of the 
orifice and c for the coefficient oi disehaige, the volume of air dis- 
charged per second at the pressure p 2 and temperature t> is 


=» CCO 
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7 Pi ' 

r-i G ! i 


tern 


■ms 7 ™ ^/[r.j 1 - (*)”’!] 


(3' 


Let 


If the volume discharged is measured at the pressure p 2 and 
absolute tempeiature r a in the vessel from which the air flows, let 
Qi be that volume, then 

Qi = (~)t' Q' > 

WD^Cite^-ter?!] 

= 108 7co> Vvii// . (4) 

The weight of air at pressure^ and tempeiature r 2 is 

Gi = f A . pounds per cubic foot 
53 2r x 

Hence the weight of air discharged is 

W-GjQj-cm ^J,gJL-p x G 1 ^ 

= 2 043 Caipi . / ^- , . . (5) 

J V 'T 1 

Weisbaeh has found the following values of the coefficient of dis 
charge c . — 

Conoidal mouthpieces of the form of the ] c = 
contracted vein with effective pressures V 0 97 to 0 99 
of 23 to 1 1 atmospheie . ) 

Circular sharp-edged onfices 0 563 ,, 0 7S8 

Short cylindrical mouthpieces 0 81 „ 0 84 

The same rounded at the inner end 0 92 „ 0 93 

Conical converging mouthpieces . 0 90 „ 0 99 

62 Limit to ike Application of the aboie Formula — In tlie 
formula above it is assumed that the fluid issuing from the onfice 
expands from the piessuiey^ to the pressure^, while passing from 
the vessel to the section of the jet considered m estimating the area 
w Hence p 2 is strictly the pressure in the jet at the plane of the 
external orifice in the case of mouthpieces, or at the plane of 
the contracted section m the case of simple orifices Till recently 
it was tacitly assumed that this pressure p 2 was identical with the 
general pressure external to the onfice Sir li D Hapier first dis- 
covered that, when the ratio Ss. exceeded a value which does not 
Pi 

greatly differ from 0 5, this was no longer true In that case the 
expansion of the fluid down to the external pressure is not com- 
pleted at the time it Teaches the plane of the contracted section, 
and the pressure there as greater than the general external pres- 
sure , or, what amounts to the same thing, the section of the jet 
where the expansion is completed is a section which is greater than 
the area c e cc of the contracted section of the jet, and maybe greater 
than the area a of the orifice Mr Hapier made experiments with 

steam which showed that, so long as 0*5, the formula above 

Pi 

XII. — 61 
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were trus'iuitli;*, vhtn ji 2 was t ken to be tlie geneial external 
prepare, but tl at 1 i /Jj < 0’5 , then the pressure at the contracted 

& a*>n was indepindtnt of the external pressure and equal to 0 5/q 
Heine m such cares the constant value 0 5 should be substituted 
m the foi make ioi the iatio of the internal and external pres- 
umes 

Pi 

It is easily deduced fmm AY eisbadi’s theoiy that, if the pressure 
external to an orifice is giadnally diminished, the weight of ail 
diseiui ged per second increases to a maximum for a value of the 
ratio 



= 0 527 foi an 

58 for diy steam 

For a further decrease of external pressure the discharge diminishes, 
— a result no doubt improbable* The new view of TTeishach's 
formula is that fiom the pomt where the maximum is leached, oi 
not greatly differing from it, the pressure at the eontiacted section 
ceases to diminish 

f liegtier has shown \Ciulmjcnicur, xx , 1S74) that for an hon- 
ing fiom well-rounded mouthpieces theie 1*5 no discontinuity of the 
law of flow, as Napier’s hypothesis implies, but tlie curve of flow 
bends so sharply that Napier’s rule may he taken to be a good 
approximation to the true lav The limiting value of the mtio 

Sm y fur which AYeisbich’s formula, as oiigmally understood, ceases 
Pi 

to apply, is fox an 0 5707, and this is the number to be substituted 

for £* xxi the formula v hen £2 falls below that value For later 
Pi Pi 

researches on the flow of an, reference may he made to Zeunei’s 
paper (CaihngMuntr, 1S71 \ and Fliegner’s papers (ibid , 1877, 
1578) 

ATL FRICTION OF LIQUIDS, 

63. AAlien a stream of fluid flows over a solid surface, 01 con- 
versely when a solid moves m still fluid, a resistance to the motion 
is generated, commonly termed fluid friction It is due to the vis- 
cosity of the fluid, but generally the laws of fluid friction are very 
different from there of simple viscous resistance It would appeal 
that at all speed*, except the slowest, rotating eddies are formed by 
the roughness of the solid surface, or by abrupt changes of velocity 
distributed throughout the fluid : and the energy expended In pro- 
ducing these eddying motions is gradually lost in overcoming the 
viscosity of the fluid in regions more or less distant fiom that 
where they are find produced 

The lav s of fluid friction are generally stated thus * — 

1 The frictional resistance is independent of the pi essure between 
the fluid and the solid against which it flows This may he verified 
by a simple duect experiment 'Coulonih, for instance, oscillated a 
disk under vater, fiist with atmospheric pressure acting on the water 
surface, afterwards with the atmospheric pressure removed No 
difference in the rate of decrease of the oscillations was observed 
The chief proof that the fnction is independent of the pressure is 
that no difference of resistance has been observed in water mains 
and in other cases, where water flows over solid surfaces under widely 
different pressures. 

% The frictional resistance of large ssrfaoes is proportional to 
the aw of Hie surface, 

8. At low velocities of not more than 1 mch per second for water, 
the Maternal resistance increases .directly its the relative velocity of 
the fluid and the surface against which it flows At velocities of 
£ foot per second and greater velocities, the frictional resistance i& 
more nearly proportional to the square of the relative velocity 

In many treatises on hydraulics it is stated that the frictional 
resistance is independent of the nature of the solid surface The 
explanation of this was supposed to be that a film of fluid remained 
attached to the solid surface, the resistance being generated between 
this fluid layer and layers more distant from the surface. At 
extremely low velocities the solid surface does not seem to have 
much influence cm the friction. In Coulomb’s experiments a metal 
surface covered with tallow, and oscillated in water, had exactly the 
same resistance as & dean metal surface, and when san d was 
scattered over the tallow the resistance was only very slightly 
increased. The eariier calcnlaHons of the resistance of water at 
higher velocities in iron and wood tapes and earthen channels 
semnm to give % similar result* These, however, were erroneous, and 
it is now well understood that differences of roughness of the solid 
surface very greatly influence the friction, at such velocities as are 
mmmm m engineering uractioe* Darcy’s experiment®, for instance, 
slip wed that m oM and memsfed water mains the resistance was 
twice or sometimes thnee as great as in new and clean mains. 

64. Ordvmry Expressions for Fluid Frzdzm at Fdoaiies not 
w Mrwrmi$ Email* — Let /fee the frictional resistance estimated in 


pounds per square foot of smfaee at a velocity of one foot pei second , 
<0 the area of the surface in square feet , and v its velocity m feet 
pei second relatively to the watei in which it is immersed Then, 
in accordance with the lavs stated above, the total resistance of the 
surface is 

B-Jto 2 - (1), 

where/ is a quantity appioximately constant for any given sniface 
If 



• (3). 

wlieie | is, like/, neaily constant foi a given surface, and is termed 
the coefficient ot faction 

Tlie following are average values of the coefficient of faction foi 
water, obtained from experiments on large plane surfaces, moved m 
an indefinitely laige mass of watei 



Coefficient 
of Faction, 

Frictional 
Resistance m 
lb pei s q ft 
/ 

New well-painted non plate „ .. , 
Painted and planed plank (Beaufoy) 

Sm face of non ships (Rankine) 
Varnished sniface (Fioude) 

Fine sand surface „ 

Coarser sand sm lace ,, 

00489 

00350 

00862 

00258 

■00418 

00503 

00473 

00339 

00351 

00250 

00405 

00488 


The distance through which the frictional resistance is overcome 
is v lect pei second The w r oik expended in fluid faction is 
therefore given by the equation — 

AYoik expended =/cau 3 foot-pounds per second l 

„ „ j 

The coefficient of faction and the faction pei square foot oi 
surface can he indirectly obtained from observations of the discharge 
of pipes and canals In obtaining them, howevei, some assumptions 
as to the motion of the water must he made^ and it will be better 
therefore to discuss these values m connexion with the cases to 
which they are related 

Many attempts have been made to express the coefficient of 
friction m a foim applicable to low as well as high velocities The 
older hydraulic waters considered the resistance teamed fluid fric- 
tion to ha made up of two parts,— a part due directly to the distor- 
tion of the mass of water and proportional to the velocity of the 
water relatively to the solid surface, and anothei part due to kinetic 
energy impaited to the water striking the roughnesses of the solid 
surface and proportional to the square of the velocity Hence they 
proposed to take 

£ = a+-— j 


in which expression the second tern is of greatest impoitanee at 
very low’ velocities, and of comparatively little importance at veloci- 
ties over about \ foot per second A r alues of £ expressed m this and 
smnlai forms will be given m connexion with pipes and canals. 

All these expressions must at present be regarded as meieli 
empirical expressions serving practical purposes The factional 
resistance will be seen to vary through wider limits than these 
expressions allow', and to depend on circumstances of which they 
do not take account 

65 Coulomb's Experiments — The first direct experiments on fluid 
friction were made T ^ Jr 

by Coulomb, who — 

employed a circular 
disk suspended by a 
thin brass wire and 
oscillated m its own 
plane His experi- 
ments were chiefly 
made at very low 
velocities AVhen 
the disk is rotated to 
any given angle, it 
oscillates under the 
action of its inertia 
and the torsion of 
the wore. The os- 
cillations dimmish 

gradually in conse- ~ 

quance of the work ^ 

done in overcoming the friction of the disk. The diminution fur- 
nishes a means of determining the faction 

Fig 78 shows Coulomb’s apparatus* LK supports the wire and 
disk ; ag is the brass wire, the torsion of which causes the oscilla- 
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turns* , DS is a graduated disk sei ring to measuie the angles through 
winch the apparatus oscillates To tins the friction di<k is rigidly 
attached hanging m a vessel of watei The friction (Inks weie from 
4 7 to 7 7 inches diameter, and they generally made one oscillation 
m from 20 to 30 seconds, tluough angles varying fiom SGCff to 6* 
"When the velocity of the circumference of the disk w as less than 6 
inches per second, the lesistance was sensibly piopoitional to the 
velocity 

Bcaufui/s Bipci micais — Towards the end of the last century 
Colonel Bcaufoy made an immense mass of experiments on the resist- 
ance of bodies moved through water {Xautxcal and HythcudiL 
Experiments^ London, 1834) Of these the only ones dneetly healing 
on surface friction weie some made m 1796 and 1798 Smooth 
painted planks weie drawn through water and the resistance 
measured For two planks differing m aiea by 46 square feet, at a 
velocity of 10 feet per second, the difference of resistance, mea^uied 
on the difference of area, was 0 339 per squaie foot Also the 
lesistance varied as the 1 949th powei of the “velocity 

66 Mr Fi oudds Eipci intents — The most impoitant direct ex- 
pel iments on fluid friction at ordinary velocities are those made by 
Mi Fioude at Torquay The method adopted m these experiments 
was to tow a boaid m a still w T ater canal, the velocity and the resist- 
ance bung registeied by veiy ingenious recording airangements 
The general arrangement of the apparatus is shown m fig 79 AA is 
the boaid the lesistance of which is to he detei mined B is a cut- 
water giving a fine enhance to the plane surfaces of the hoard CC 
is a tm to which the boaid AA is attached, and which is suspended 
by a parallel motion from a carriage running on rails above the still 
water canal G- is a link by which the resistance of the hoard is 
tiansmitted to a spnal spimg H A bai I ligidly connects the other 
end of the spring to the carriage The dotted lines K, L indicate the 
position of a couple of levers by which the extension of the spring 
is caused to move a pen M, w Inch recoids the extensions on a greatly 
increased scale, by a line diawn. on the papei cylinder N This 
cylmdei revolves at a speed proportionate to that of the carnage, its 
motion being obtained from the axle of the carnage wheels A 
second pen 0, receiving jerks at every second and a quarter from a 
clock P, lecords time on the papei cylinder The scale for the line 
of resistance is ascertained by stretching the spiral spimg by known 
weights The boauls used for the experiment were T V inch thick, 
19 inches deep, and from 1 to 50 feet m length, cutwater included 
A lead keel countoi acted the buoyancy of the boaid The hoards 
were covered with venous substances, such as paint, varnish, Hay’s 
composition, tinfoil, &e , so as to try the eflect of different degiees 

J 


(3) The peerage resistance pei squaie foot of suifact was much 
gieatu f oi short than ioi long boauL* , oi, what is the same thing, 
the resistance per square four at the forward pait of the hoard 
was gicatci than the friction pa square foot of portions, more stern- 
ward Thus, 


Yarm-htd surface 
Fine sand surface 


2 ft long 
5U S) 


50 


Mean Ifi '•stance in 
lt/pu bq ft 

0 41 
o 25 
o : 
ii 


81 

Mo 


This rcmaikahle lesolt is explained thus by Mi Fiuiide — 
44 The portion of suiface that goes hist m the lme of motion, m 
experiencing lesistance from the water, niurt in turn communicate 
motion to the water, in the dilation m which it is itstli travelling. 
Consequently the portion of surface which succeeds the first will be 
nibbing, not against stationary water, but against web i jartially 
moving m its own dneetion and cannot therefore experience so 
much lesistance from it ” 

67 The following table gives a geneial st ittmcntof Mi Fioudc’s 
results In all the experiments m this table, the boards liad a fine 
cutwater and a fine stem end or uni, so that the instance was 
entirely due to the surface The table grve-s the resistances per 
square foot m pounds, at the standard speed of 600 feet pel minute, 
and the power of the speed to which the friction is proportional, so 
that the lesistance at other speeds is easify cahulattd 


Lcngffi of Suiface, o * distance fiom Cut a itei, m feet 



2 ftit 

8 Ket 

20 feet 

50 fief 


A 

B 

c 

M 

B ! 

c 

A 

B 

c 

A) 

B 

C 

Virnisli 

2 00 

41 

300 

1 eS! 

32ll 


mi 

278 

24o 

1 si! 

250 

22u 

Paraffin 


3S 

370 

104' 

314 

2bt 

193 

271 

237 




Tinfoil 

21b 

S<) 

2in 

mu. 

27b 

2b) 

mo 

202 

244 

IS) 

240 

2^ 

Oalu .0 

19J 

S7 

72a 

1 02 

620, 

"04 

lfirf 

5M 

447 

w 

474 

U 

Pine s md 

2 00 

SI 

1 eon 

1 2 DO 

'Sli 

4j0 

2 W ! 

480' 

A4 

> 0u 

405 

>47 

Medium sand 

1 2 00 

00 

j Tin 

; 2 GO 

62 j ] 

4s-s 

2 Go 

504 

4tr. 

2 00 

4bS 

456 

Co u:se s md 

2 00 

n ° 

830 

H 

7Uj 

”26 

2 00 

5b, 

j 4'H 

! 

3 


1 



Fig 79 

of roughness of surface The results obtained by Mr Fioude may 
be summarized as follows — 

(1) The friction per squaie foot of suiface varies very greatly for 
diffeient surfaces, being generally greater as the sensible loughness 
of the surface is greatei Thus, when the suiface of the board was 
coveied as mentioned below, the resistance for boards 50 feet long, 
at 10 feet per second, was— 

Tinfoil or varnish , 0 25 tb per sq ft 

Calico .. OAT ,, „ 

Fine sand . . 0 405 ,, ,, 

Coarser sand 0 488 ,, ,, 

(2) The power of the velocity to which the friction is proportional 
vanes for different surfaces Thus, with short hoards 2 feet long, 

For tinfoil the resistance varied as v 2 16 
For other surfaces „ ,, n 2 

With boards 50 feet long, 

For varnish or tinfoil the resistance varied as v x 83 
For sand „ „ „ -s 300 


Columns A gw o the pon ei of the speed to which the i e&istance it -pproMaratc > 
proportional , x , . . . 

Columns B give the mean i existence pei square foot of the wliwfr surface of a 
hoard of the lengths stated m the table ,, 

Columns C give the lesistance m pounds of a squaie foot of sin .ace at the ins- 
tance stcnrnaid from the cutwatci stated, in the heading 

Although these experiments 
do not dneetly deal with sur- 
faces of greater length than 50 
feet, they indicate w hat would 
he the resistances of longer sur- 
faces Foi at 50 feet the de- 
crease of resistance for an 
increase of length is so small 
that it will make no very great 
difference m the estimate of the 
friction whether we suppose it 
to continue to dimmish at the 
same rate or not to dimmish at 
all For a varnished surface 
the friction at 10 Helper second 
=^== diminishes from 0 41 to 0 32 
r per squaie foot when the 
~ length is increased from 2 to S 
■LmTMTJl feet, but it only diminishes 

yyyyy from 0 278 to 6 250 lb per 

square foot foi an increase from 

~~ - 20 feet to 50 feet 

jf tfi G decrease of friction 

sternwaids is due to the genera- 
tion of a current accompanying the moving plane, theie is not 
at first sight any reason why the deciease should not be greatei than 
that shown by the experiments The current accompanying the 
board might be assumed to gam m volume and velocity stemwards, 
till the velocity was nearly the same as that of the moving plane and 
the friction pei square foot nearly zero That this does not happen 
appeals to be due to the mixing up of the eui rent with the still water 
sui rounding it Part of the water m contact wrtli the boaid at any 
point, and receiving energy of motion from it, passes afterwards to 
distant regions of still water, and portions of still watei aie fed in. to- 
wards the board to take its place In the forward part of the hoard 
moTe kinetic energy is given to the current than is diffused into sur- 
rounding space, and the current gams m velocity At a greater 
distance back there is an approximate balance between the energy 
communicated to the water and that diffused The velocity of the 
current accompanying the hoard becomes constant or nearly con- 
stant, and the friction per square foot is therefore nearly constant 
also. 
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Till STEADS' FLOW OF WATER IN’ PIPES OF 
UNIFORM SECTION 


6S The ordinary theory of the flow of water m pipes, on which 
all puctical tommies aie based, assumes that the variation of velocity 
at diikreiit points of any cross section may be neglected The 
watei is considered as moving m plane layers, which are driven 
thiongh the pipe against the fractional resistance, by the difference 
of pressure at or elevation of the ends of the pipe If the motion 

steady the velocity at each cross section remains the same from 
moment to moment, and if the ctoss sectional area is constant the 
velocity at alt sections must be the same Hence the motion is 
tmiiorm The most important resistance to the motion of the water 
is the surface friction of the pipe, and it is convenient to estimate 
this independently of some smaller resistances which will be 
accounted for presently 

In any portion of a uniform pipe, excluding for the piesent the 
ends of the pipe, the water enters and leaves at the same velocity, 
For that portion therefore the work of the external forces and of the 
surface friction 
must be equal 
Let fig SO repre- 
sent a very short 
portion of the pipe, 
of length dl, be- 
tween cross sec- 
tions at z and 

z+di feet above 
any horizontal da- 
tum lme rx f the 

pressures at the ( , , 

cross sections being A J J 

p and p -r dp & per AT X 

square foot Fur- Fig 80. 

thei, let Q be the volume of how or discharge of the pipe per 
second, n the area of a normal cross section, and % the perimeter of 
the pipe The Q cubic feet, which flow through the space considered 
per second, weigh GQ S>, and fall through a height - dz feet The 
work done by gravity is then 

-GQds, 

a positive quantity if dz is negative, and vice lersa. The resultant 
pressure parallel to the axis of the pipe is p - (p + dp)*- -dp lb per 
sqime foot of the cross section The work of this pressure on the 
volume Q is 

-Qdp. 



The only remaining force doing work on the system is the friction 
against the surface of the pipe The area of that surface is % dl 
The work expended m overcoming the frictional resistance per 
semi 1 is (see § 64, eq 3) 

or, since Q— fti, 




the negative sign being taken because the work is done against a 
resistance. Adding all these portions of work, and equating the resit 
to zero, since the motion is uniform, — 

-GQ(fe-Q^-£GXQ . 

a %g 

Dividing by GQ, 

Integrating, 

z+ lr +f o' -|h =coiista!it • • (i). 



Then 


s i + 


h. + cZ —L. 

G +i jQ 2 g 1 





or, if r, = L, rearranging the terms, 




( 2 ) 


Suppose pxessure columns introduced at A and B The water 

will rise m those columns to the heights and & due to the 

U- G 

pressures Pi and p 2 at A and B Hence 

the quantity represented m the figme by HE, the fall of level of 
the pressure columns, or urtualfall of the pipe If theie were no 
faction in the pipe, then by Bernoulli’s equation there would be 
no fall of level of the pressure columns, the velocity being the 
same at A and B Hence BE or h is the head lost m friction m 

the distance AB The quantity 2? = A~ is tei med the virtual slope 

of the pipe or vutual fall per foot of length It is sometimes 
termed very conveniently the relative fall It will he denoted by 
the symbol t 

The quantity — which appears in many hydraulic equations is 

called the hydraulic mean radius of the pipe It will be denoted 
by m 

Introducing these values, 



mi 


(3) 


For pipes of ciieular section, and diameter d, 


Then 

or 



yJHI -A. A At 

L“T’ 

h ~S-Z-Tg’ ■ 


(4), 

(4a), 


which shows that the head lost m faction is piopoitional to the 
head due to the velocity, and is found by multiplying that head by 

the coefficient . 

cl 


70, Hydraulic Gradient or Lme of Victual Slope — Join CD 
Since the head lost m friction is pioportional to L, any mteimediate 
pressure column between A and B will have its free suiface on the 
line CD, and the vertical distance between CD and the pipe at any 
point measures the pressure, exclusive of atmospheiie pressure, m 
the pipe at that point If the pipe were laid along the line CD 
instead of AB, the water would flow at the same velocity by gravity 
without any change of pressure from section to section. Hence CD 
is termed the virtual slope or hydraulic gradient of the pipe It is 
the lme of free surface level for each point of the pipe 
If an ordinary pipe, connecting reservoirs open to the air, uses at 
any point above the line of virtual slope, the pressme at that point 
is less than the atmospheric pressure transmitted through the pipe 
At such a point there is a liability that an may be disengaged fiom 
the water, and the flow stopped or impeded by the accumulation of 
air If the pipe rises more than 34 feet above the line of virtual 
slope, the pressure is negative But as this is impossible, the con- 
tinuity of the flow will be broken 
If the pipe is not straight, the line of virtual slope becomes a 
curved hue, but since m actual pipes the vertical alterations of level 
are generally small, compared with the length of the pipe, distances 
measured along the pipe are sensibly proportional to distances 
measured along the horizontal projection of the pipe Hence the 
line of hydraulic gradient may be taken to be a stiaight line without 
error of practical importance 



Fig, 82. 

71 Case of a Uniform Pipe connecting two J Reservoirs, when all the 
Resistances are taken into account — Let h (fig r 82) be the difference 
of level of the reservoirs, and v the velocity, in a pipe of length L 
and diameter d. The whole work done per second is virtually the 
removal of Q cubic feet of water from the surface of the upper 
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leserv oir to the suifaceof the lowei reservoir that is GQ/i foot-pounds 

Tlus is expended m thieeways (1) The head , corresponding 

Ig 

2 

to an expenditure of GQ|- foot-pounds of w oik, is employed m gn mg 

e lergy of motion to the water This is ultimately wasted in 
eld) mg motions m the lowei reservoir (2) A portion of head, 

which experience shows may he expressed m the foim £ 0 y^ s corre- 

spondmg to an expenditure of GQ£ 0 ^ foot-pounds of work, is em- 
ployed m overcoming the resistance at the entrance to the pipe (3) 
A* already shown the head expended m ovei coming the surface fnc- 
4L v 1 4L 

tion of the pipe is £^ ^ eoirespondmg to GQf-g- -^foot-pounds 
of work Hence 


GQ A = GQ^ + GQC 0 g-+GQcfg, 

*“( 1+6 + ^)^. 

o / hd 
®=8 02o V(l-r^+4fL' 

If the pipe is hellmouthed, £ 0 is about = 08 If the entrance to 
the pipe is cylindrical, £ o «=0 505 Hence 1 + £ 0 =1 08 to 1 505 

In geneial this is so small compared with £™ that, for practical 

calculations, it may he neglected, that is, the losses of head other 
than the loss m suifaee faction are left out of the reckoning It 
is only m short pipes and at high velocities that it is necessary to 
take account of the first tv 0 terms m the bracket, as well as the 
third* For instance, 111 pipes for the supply of turbines, v is usually 
limited to 2 feet per second, and the pipe is hellmouthed Then 

1 08|— = 0 067 foot In pipes for towns’ supply v may range from 

ly 

2 to 4J feet per second, and then 1 5~ = 0 1 to 0 5 foot. In 

2 g 

either case this amount of head is small compared with the whole 
virtual fall in the cases which most commonly occur 
When d and v or d and fa are gi\ en, the equations above are soh ed 
quite simply When v and h are given and d is requiied, it is better 



to proceed by approximation Find an approximate lalue of d by 
assuming a pi 0 liable value for £ as mentioned below Then irom 
that value of d find a collected \ alne for £ and repeat the calculation 
The equation abo\e may be put m the form 

from which it is clear that the head expended at the mouthpiece 
is equivalent to that of a length 

fWoV* 

H 

of the pipe Putting 1-r £„=1 505 and £=0 01, the length of pipe 
equivalent to the mouthpiece is 37 6 d neaily This may be added 
to the actual length of the pipe to allow for mouthpiece resistance 
m approximate calculations 

72 Coefficient of FriUiuii jin Piyes D is Jiai guig JFutci — From the 
average of a large numbei of expeiinnirts, the value of £ for 01 dmary 
iron pipes is 

£-0 007567 (7) 

But practical experience shows that no single value can be taken 
applicable to veiy diffei ent cases The earliei hydianlicians occupied 
themselves chiefly with the dependence of £ on the velocity Har- 
ing regard to the difference of the law of lesistance at veiy low and 
at ordinary velocities, they assumed that £ might be expressed 111 the 
form 


The following are the best numerical values obtained for £ so ex- 
pressed.— 



a £ 

Prony (from 51 experiments) 
D’Aubuisson 

Eytelwein 

0 006S36 0 001116 

0 00673 0 001211 

0 005493 0 00143 


Weisbaeh pioposed the formula 


f=-a+A-0 003598 + 
Vu 


0-004289 

Vr 


( 8 ). 


The following shoit table gives W eisbaeh’s values of the coefficient 
of friction for different velocities m feet per second — 


v = 

0 1 

02 

03 

0 4 

05 

0 6 

07 | 08 

09 

1 

* 

H 

2 

3 

4 

6 

8 

12 

20 

<r= 1 

0 GGS 6 

0 0027 

0 0437 

0 0415 

0 0387 

0 0305 

0 0349| 0 0336 

' 0 0325 

0 0315- 

0 0297| 

0 G2S4 

0 0260 

0 0243 

1 

0 0230 

0 0214 

0 0200j 

! 0 0193 

0 01S2 


73 Darcy's Expeitmcnts — All previous expenments on the re- 
sistance of pipes have been superseded by the remarkable reseaickes 
earned out by the late Inspector-General of the Paris Waterworks, 
M Darcy His experiments were carried out on a scale, under a 
variation of conditions, and with a degree of accuracy which leaves 
little to be desired, and the results obtained are of very great prac- 
tical importance* These results may be stated thus 

(1) For new and clean pipes the faction varies considerably with 
the nature and polish of the surface of the pipe For clean cast- 
iron it is about l| times as great as foi cast-iron eo\ ered with pitch 

(2) The nature of the surface has less influence when the pipes 
are old and nierusted with deposits, due to the action of the water. 
Thus old and in crusted pipes give twice as great a frictional resist- 
ance as new and clean pipes M Darcy’s coefficients were chiefly 
determined from experiments on new pipes He doubles these co- 
efficients, for old and mcrusted pipes, m accordance with the results 
of a veiy limited number of expenments on pipes containing incrus- 
tations and deposits* 

(3) The coefficient of faction may he expressed m the form 


£* a-i-.fi, but m pipes wffiich have been some time muse it is 

sufficiently accurate to take £= a x simply, where a x depends on the 
diameter of the pipe alone, but a and B ou the other hand depend 
both on the diameter of the pipe and the nature of its surface The 
following are the values of the constants 
For pipes which have been some time m use, neglecting the term 
depending on the velocity , 


c« 


< I+ I) 


(9) 



a 

0 

For diawn wrought-iron or smooth ) 
cast-iron pipes , \ 

*004978 

084 

For pipes altered by light mcrus- } 1 
tations * ) 

00996 

084 


These coefficients may be put m the following veiy simple form, 
without sensibly altering their value — 

£— 005[ 


For clean pipes 

For slightly incrusfced pipes 


£= 01 


3 ( i+ iy 1 

( 1+ A) s 


(SfO 


Darcy's Value of the Coefficient of Friction £ for Velocities not less 
than 4 Miches yet second 


Diameter 
of Pipe 
in Inches 

<r 

Diametei 

$ j 

New 

Pipes 

Iaerusted 

Pipes 

of Pipe 
m Inches 

New 

Pipes 

Inc' n^ted 
Pipes 

2 

0 00750 

0 01500 

IS 

00528 

01056 

3 

00667 

01333 

21 

00524 

01048 

4 

00625 

Q1250 

24 

00521 

01042 

5 

00600 

01200 

27 

*00519 

01037 

6 

00583 

01167 

30 

00517 

01033 

7 

‘00571 

01143 

36 

00514 

01028 

8 

00563 

01125 

42 

00512 

01024 

9 

00556 

01111 

48 

00510 

| 01021 

12 

00542 

01083 

54 

00509 

j 01019 

15 

00533 

01067 



1 
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These values of £are, however, only applicable when the velocity 
exceeds 4 inches per second To embrace all cases Darcy proposes 
the expression 



which is a modification of Coulomb’s, including terms expressing the 
influence of the diameter and of the velocity For clean pipes Darcy 
found these values 
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a = -001262 
Btj ~ '000&33 
& - ‘00200 
£*= ‘00001042 

74, S 'craping Water Mains. — The influence of tlie condition of the 
surface of a pipe on the friction is shown by various facts known to 
the engineers of waterworks. Pipes are very often heated and dipped 
in pitch, which gives them a smooth hard surface and protects them 
from oxidation. Such pipes are known to give a discharge larger 
than that calculated by the ordinary formulas. In pipes which 
convey certain kinds of water oxidation proceeds rapidly, and the 
discharge is very perceptibly and sometimes very greatly diminished. 
In a main laid at Torquay the discharge diminished from this cause 
more than 50 per cent., and the supply became insufficient for the 
torn. Mr Appold suggested an apparatus for scraping the interior 
of the pipe, and this was constructed and tried under the direction of 
Mr Fronde, It was found that by scraping the interior of the pipe 
the discharge was increased 56 per cent. The scraping requires to 
be repeated at intervals. After each scraping the discharge dimin- 
ishes rather rapidly hy 10 per cent, and afterwards more slowly, the 
urination in a year being about 25 per cent. 

Fig. S3 shows a scraper for water mains, similar to Mr AppohFs 
but modified in details, as constructed by tlie Glenfield Company, at 
Kilmarnock. A is a longitudinal section of the pipe, showing the 
scraper in place ; B is an end view of the plungers, and O, D sec- 
tions of the boxes placed at intervals on the main for introducing or 
withdrawing the scraper. The apparatus consists of two plungers, 
packed with leather so as to fit the main pretty closely. On the 


t ^ 2 4L 




for the successive portions, and let l, d, % and i he coriesponding 

S titles for the equivalent uniform main B, The total loss oi 
in A clue to Diction is 

h = iiJi + LA "h 

i 2g d 1 + 

and in the uniform main 

*2g d 

If the mains are equivalent, as defined above, 

4 J 


f; 


2 g d 




' d l +k 2g d 2 


But, since the discharge is the same for all portions, 


4 


Also suppose that 
Then 

d 

Z- 




d? ■ d* 

- v df ,v * V d£ 

' may be treated, as constant for all the pipes. 


.h , ±,i 

d x df a 
7 df . 

z i+X5 ? 2+ • 



Fig. 83, — Scale 


spindle of these plungers are fixed eight steel scraping blades*, with 
curved scraping edges fitting the surface o£ the main. The appa- 
ratus is placed in the main by removing the cover from one of the 
boxes shown at O* D. The cover is then replaced, water pressure 
is admitted behind the plungers, and the apparatus driven through 
the main. At Lancaster, after twice scraping the discharge was 
increased 56 J per cent, at Oswestry 54 1 per cent. The increased 
discharge is due to the diminution of the friction of the pipe by re- 
moving the roughnesses due to oxidation. 

75. Med uction of a long Pipe of Varying Diameter to an Equiva- 
hr& Pipe of Uniform Diameter. JDupmfs Eqmtirn . — Water mains 
fhr the supply of towns often consist of a series of lengths, the dia- 
meter being the same for each length, but differing ton length to 
length- In approximate calculations of the head lost in such mains, 
it is generally accurate enough to neglect the smaller losses of head 
a®d to have regard to the pipe friction only, and then the calculi 
tbns may be facilitated by reducing the main to a main of uniform 
diameter, in which there would he the same loss of head.. Such a 
uniform main wil be termed an equivalent maim 
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Fig. 84. 


in iig, o*, nit _*t oe ine mam oi van&me aiameier, ana d rne 
equivalent uniform main. In the given main of variable diameter 
A, let 

^ , . be the lengths, 

^ - . . . the diameters* 

%*%...« the velocity,. 
in i g . - . . the slopes, 


Q — Qo ~ Q.h 

that length is 

m 

‘ d 


which gives the length of the equi- 
valent uniform main which would 
have the same total loss of head for 
any given discharge. 

76. Case of a, Pipe of Uniform 
Diameter with Discharge diminishing 
uniformly along its Length . — In the 
ease- of a branch main the water is. 
delivered at nearly equal distances to 
service pipes along the route. Such 
a main approximates to the case of a 
main of uniform diameter, with a 
discharge at each point diminished 
by an amount proportional to the 
distance from the origin. Let AR. 
(fig. 85) be a main of diameter cl and 
length L ; let Q 0 cubic feet per second 
enter at A, and let q cubic feet be 
delivered to service pipes per foot 
of its length. Then at any point 
O, l feet from A, the discharge is. 
Consider a short length dl at c, The loss of head in 


_Q!_ 

_2 

cP 


m m 

d 


64 fSW 




16 


Hence the whole head lost in the length AB will be 

L 

/ j 

t^cIK 


h- 


64£L 


j(j 1 *- a Q l L+fa*yJ'.. 


(i); 


or, putting B— gL,. the total discharge through the service pipes, 
between A and B, 


^“^'[Qo^BQo+JP 2 


( 2 ). 


The discharge at the- 
end B of the pipe is it 

Qx-Qo-P. If Q' j 

% put for the das- Hr— 
charge, of the pipe 
whan the flow into 
the service pipes is 


c 


B 


n 


=3ij — jzq 



Flg.. S£L 

stopped,, meter the same head h, it may he shown that 
Qi-Q' 0 *55 P nearly 
H the pipe is so- long that 

Qi-Q B P-0, 

all the water passing into service pipes e% rouU t 

x 1 

h % tAZ 5 ^ 0 * — « 

^ 77* Other Losses of Bead in Pipes . — Most of the losses of head in 
pipes, other than thutdne to surface friction against the pipe, are due- 


(3d- 
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to abrupt changes m the velocity of the stream pioduemg eddies 
The kinetic energy of these is deducted from the geneial entrgy 
of translation, and practically 
wasted 

Sudden Baku gcnient of Sec- 
tion — Suppose a pipe enlarges ^ _ j; V* d z 

in section trom an aiea « 0 to ,,r> ° ^ ^ 1 

area ^ (fig S6) ; then 

6JJ, 1 

or, if the section is ciituku, 



Fig. 86 



' fe) " 


The head lost at the abrupt change of velocity lias atieady beea 
shown to be the head due to tht i dative velocity of the two parts 
of the stream Hence head lost 

Tj — ®i 1 Y v ! f&i\~ 

1)1 ~ 2y 

• av 

if is put for the e vprcasion m Liaekrts 
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25 00 
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Ah upt Coati action of Section — "When water passes from a larger 
to a smaller section, as in figs 87* 88, a contraction is formed, and 




the contracted stream abruptly expands to fill the section of the 
pipe Let tu be the section and v the velocity of the stream at bb 

At aa the section will he c c <a, and the velocity Jfi v= CL , w here c e is 

C e a C e 

the coefficient of contraction Then the head lost is 


1|»L : 


. a -*) 1 


and, if c e is taken 0 64, 


2 y 


■ a - oS ' 


2? 


( 2 ) 


The value of the coefficient of conti action foi this case is, howtvei , 
not well ascertained, and the result is somewhat modified by fric- 
tion Foi water entering a cylindrical, not bell mouthed, pipe fiori 
a reservoir of indefinitely large size, experiment gives 




m2 

= 0 505—. 

% 


(3) 


If there is a diaphragm at the mouth of the pipe as in fig 88, let £*r x 
be the area of this orifice Then the aiea of the contracted stream 
is c e cu v and the head lost is 


■ - 1 Yt 

\CcO>i J 2 g 


if Cc is put 1 J 


% 


W 


"Weiahach has found experimentally the following values of the 
coefficient, when the stream approaching the onfice was consider- 
ably larger then the onfice — 


£4 

0 1 

02 

09 

04 

0 5 

06 

0 7 

08 

09 

1 0 


as 

614 

612 

610 

607 

605 

60J 

601 

398 

596 


231 7 

30 99 

19 TS 

9 612 

: 

5 25G 

3 077 

1S7G 

1 169 

0 734 

1 0 480 
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"When a dnphragm was placed in a tube of uniform section (fig 89 ), 


Fig 89. 


the following values were obtained, o> 1 being the area of the orifice, 
and a that of the pipe — 



0 1 

02 

03 

04 

05 

0G 

0 7 
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09 
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w 

Ce=- 
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632 
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6S1 
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755 
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225 9 

47 77 

30 S3 

7 801 

1*733 

1 796 

797 1 
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000 


ETbous — "Wushach considers the los* of heal at elbows (fh* 
90) to he due to a v 
conti action formed by 
the stream From 
expenments with a 
pipe lj inches dia- 
mctei, he found the 
loss of head 




= 0 9457 sm 2 % - 



Fig 90 v 
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Hence at a right-angled elbow the whole head due to the leloedy 
very nearly is lost 

Bends — Weisbach traces the loss of head at mined bends to a 
similar cause to that at elbows, but the coefficients foi bends aie not 
very satisfactorily ascertained 'Weisbach obtained for the loss of 
head at a bend m a pipe of ciicular section 

• • (6); 

fi-0-181 + 1-847 {j p f ' 

where d is the diameter of the pipe and p the radius of curvature of 
the bend For bends with rectangular cioss sections 

ft- 0 124 + 8 10i(£)*, 


where s is the length of the side of the section pii allel totheiadms 
of curvature p 
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Vahcs, Cod ?, and Sluices — These pioduee a contraction of the 
watei -stream, similar to that for an abrupt diminution of section 
already discussed The 1 oss of hea d may b e taken, 
as before to he 

• • • (7) ^ 

wheie v is the velocity in the pipe beyond the 
valve and £, a coefficient determined by ex- 
periment The foliowing are Wmbach’s re- 
suits 91* 

Sluice m Ripe of Rectangular Section (fig. 91} Section at 
sluice = mj in pipe = 0 
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Ratio of height of k 
opening to &u - 1 
ni titer of pipe ) 
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Fig 92 

Cod m a Cylindrical Pipe (fig 93). Angle through which cock 
is turned =6 
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Throttle Vahe in a Cyhndncal Pipe, (fig 94) 
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78 Practical Calculations on the Flow of Water m Pipes — In 
the following explanations 
at will be assumed that the 
pipe is of so great a length 
that only the loss of head 
m friction against the sur- 
face of the pipe needs to 
he considered In general 
it is one of the four quan- 
tities d, % *, or Q which 
requires to be determined. 



Fig 94 


For since the loss of head h is given by the relation h—il, 
this need not be separately considered. 

There are then three equations (see eq 4, § 69, and 9 a, § 73) for 
the solution of such problems as arise : — 


f -( 




at, 

( 2 ). 

(3). 


where a=0 095 for new and -0*01 for inemsted pipes, 

di 

' ' * 

Q« — (Fv » * , . 

Problem 1 Given the diameter of the pipe and its virtual slope, 
to find the discharge and velocity of flow. Here d and i are given, 
and Q and v are required. Find £ from (I) ; then v from (2) j 
lastly Q from ($), This ease presents no difficulty. 

By combining equations (1) and (2), v is obtained directly * — 


■J 


di 


For new pipes 
For inerusfced pipes 


. pi !1 

N 

pi 

Set 


dt 




iu 


-56 72 
=80*24 


For pipes not less than 1, or moie than 4 feet m diameter, the 
mean values of £ are 

For new pipes . 0 00526 

For in crusted pipes 0 01052 

Using these values we get the veiy simple expressions- 
v =55 31 for new pipes 
-39 llVdi for mcrusted pipes 1 

Within the limits stated, these are accmate enough for practical 
pmposes, especially as the precise value of the coefficient £ cannot 
he known for each special case 

Problem 2 Given the diametei of a pipe and the velocity of flow, 
to find the virtual slope and dischaige The discharge is given by 
(3) , the proper value of £ by (1), and the vntual slope by (2) 
This also presents no special difficulty 
Problem Z Given the diameter ot the pipe and the discharge, 
to find the virtual slope and velocity Find v from (3) , £ from 
(1) , lastly % fiom (2) If we combine (1) and (2) we get 

!-K I+ is)S • <*>• 

and, ta kin g the mean values of £ for pipes from 1 to 4 feet diameter, 
given above, the approximate formulae are 

‘ ) 


i=0 0003268 F- for new pipes 
d 

- 0 0006536 — for mcrusted pipes 

dt 




(5a), 


Problem 4 Given the virtual slope and the velocity, to find 
the diameter of the pipe and the discharge. The diameter is 
obtained from equations (2) and (1), which give the quadratic 
expiession 

-0 

gi 6 gi 


d- — + 




For practical purposes, the approximate equations 


j 2aV a 1 

a—- — 

gi 12 


( 6 ) 


(Ccc) 


~ 0 00081 j + *083 for new pipes 

-0 00062 — + 083 foi mcrusted pipes 
are sufficiently accurate. 

Problem 5 Given the virtual slope and the discharge, to find 
the diameter of the pipe and velocity of flow. This case, which often 
occurs m designing, is the one which is least easy of direct solution. 
From equations (2) and (3) we get — 

(7) 

g-nh 

If now the value of ( m (1) is introduced, the equation becomes veiy 
cumbrous Various appi oximate methods of meeting the difficulty 
may be nsed. 

(a) Taking the mean values of £ given above for pipes of 1 to 4 
feet diameter we get 

6 'Q 2 

l 


d * 


5 /32f 
V g-* 3 


( 8 ) 


- 0 2216 . f§- for new pipes 


-0 2541 




for mcrusted pipes , 


equations which are interesting as showing that when the value of 
£ is doubled the diameter of pipe for a given dischaige is only in- 
creased by 13 per cent 

(b) A second method is to obtain a rough value of d by assuming 
£=a. This value is 


'-ygy- 


*-0 6319 




Then a very approximate value of £ is 

£'=«(l + , 

and a revised value of d } not sensibly differing from the exact 
value, is 

£/?■ 




« 0 6319 


(c) Equation 7 may be put in the form 
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Expanding tlie teim m brackets, 



+ 


1 I 
60 d 1800c? 3 


Neglecting the terms after the second, 


and 


5 /32a 0 / Q* , 
V g-x'W 


•/32a 
V gn* 


- + 0 01667 


5 ' 62a n ,, „ , 

^7 = 0 219 for new pipes 

= 0 252 for mcrusted pipes 


(9a), 


79 uingement of a Pipe Network for Town's Supply — Exclud- 

ing the service pipes which directly supply the houses, the smallest 
branch water mams are made 3 to 4 inches in diameter For the 
smallest districts supplied, these are sufficient or moie than sufficient 
to convey the neces- 
sary supply, and m 
that case the only 
question arising is, to 
1 iv them out so that 
then total length is 
as small as possible Fig 95 

Thus if there are two places of consumption A and B there is 
thoice of any of the three anangements shown m fig 95, the prin- 
cipal mam being shown by the dark line, and the blanch mains 
by the thinner ones If, however, the supply through the bianeh 
mams requires pipes of more than the minimum diameter, then the 
condition to be fulfilled is that the sum of the products of the 
lengths and dia- 
meteis should he a 
minimum, because 
the cost of the mams 
when laid m place 
I'i v ery appioximate- 
ly propoitional to 
their length and 
diameter 

For a mam de- 
livering water to 
hianch mams on 
each side, the best 
position is that 
■which makes the 
branch mams of Fig 96 

equal diameter Suppose water is to be supplied from an inter- 
mediate mam along branch mams to a and b (fig 96) Let Q a , Q& 
be the quantities to be deliveied at a and 5, and I; a , the vntual 




fall of the two branch mams Then, according to Duprnt, the bevt 
position for the intersection M is that for which 

h bsQfc* 

or, if the consumption of water occurs uniformly throughout the 
length of the branch mams, then 

la^ 8 A? 
h*" b& 


In this way various points MX maybe determined giving the posi- 
tion AMN for the mam, and afterwards the nearest convenient 
position ABC may be fixed 

In determining the consumption of water Q for any given locality, 
the mode of supply must be taken into account On the inter- 
mittent system, water is supplied for a period of t seconds daily 

Then the discharge per second is where NT is the number of 


inhabitants, and Qa the daily supply to each m cubic feet \V ith 
a constant supply the rate of flow is variable at different penods of 
the day, and the maximum late of flow may be taken at 2 1 tunes 
the mean rate Hence m this case the discharge to be provided for 

m the mams is The daily supply to a district XQj 


is sometimes taken proportional to the area supplied, sometimes 
to the length of house frontage in the district 


Determination of the Diameters of Different Parts of a Water Main 

YThen the plan of the arrangement of mains is determined upon, 
and the supply to each locality and the pressure required is ascer- 
tained, it remains to deteimme the diameters of the pipes Let fig 
97 show r an elevation of a mam ABCD , , R being the reservoir 
fiom which the supply is derived Let NN be the datum line of 
the levelling operations, and H«, H& the heights of the mam 
above the datum line, Hr being the height of the water surface m the 
leservoirfiom the same datum Set up next heights AA : , BB 1? 
representing the minimum pressure height necessary for the adequate 
supply of each locality Then A^C^Di is a line which should 
foim a lower limit to the line of virtual slope Then if heights 
f) a , T) e aie taken representing the actual losses of head in each 
length l a , h, l e of the mam, A 0 B 0 C 5 willbethe lme of virtual 
slope, and it will he obvious at what points such as D 0 and E 0 , 
the pressure is deficient, and a different choice of diameter of mam 
is required For any point * m the length of the mam, we have 

Pressure height ■» H r - H, - (b* + b* + * . b* ) 

Where no othei circumstance limits the loss of head to he 
assigned to a given length of mam, a consideration of the safety of 
the mam from fracture by hydraulic shock leads to a limitation of 
the velocity of flow Generally the velocity m water mams lies 



between 1 J and 4| feet per second Occasionally the velocity m 
pipes reaches 10 feet per second, and m hydraulic machinery work- 
ing under enormous pressures even 20 feet per second Usually 
the velocity diminishes along the mam as the discharge diminishes, 
so as to reduce somewhat the total loss of head which is liable to 
lender the piessure insufficient at the end of the mam 

Mr Fanning gives the following velocities as suitable m pipes 
for towns’ supply — 

Diameter m inches 4 8 12 IS 24 30 36 

Telocity in feet per sec 25 30 35 45 53 62 70 

80 Branched Pipe connecting Reservoirs at Different Levels — Let 
A, B, C (fig 98) he three reservoirs connected by the arrangement of 
pipes shown, — l lt d lt Q tJ v 19 l Si d 2i Q 2f Z 3 , d 3 , Q d , v 3 being the 
length, diameter, discharge, and velocity m the three portions of 


the main pipe Suppose the dimensions and positions of the pipes 
known and the discharges required 

If a pressure column is introduced at X , the water will rise to a 
height XR, measuring the pressure at X, and ctR, R &, Be will be the 
lines of virtual slope If the free surface level at R is above b, the 
reservoir A supplies B and C, and if R is below l , A and B supply 
C. Consequently there aie three cases — 

I R above b , Q 1 =Q 3 4*Q 3 . 

II R level with b , Q^Qg , 0 

III R below b , Qx+Qa^Qs 

To determine which case has to be dealt with in the given condi- 
tions, suppose the pipe from X to B closed by a sluice Then there 
is a simple mam, and the height of free surface# at X can be deter- 
mined Foi this condition 


XII — 62 
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<#1 

g^tlf 

£i~ 

32CQ% 


’ 9^ l i 




wlRie Q' is the common discharge of the two portions of the pipe 
Hence ,, , , 

h'-h c Iplf ’ 

fiom ranch M is easily obtained. If then A' is greater than hi, 
opening the sluice between X and B will allow flow towards B, and 
the case in hand is ease I If A" is less than h, opening the sluice 

will allow flow from B, and the case is case IIL If h? — 7ib, the case 
is case II , and is aheady completely solved 
The true value of h must lie between 7i r and hi Choose a new 
value of h and recalculate Q l} Q 2 , Q a Then if 

m case I : 

or Qi-rQ-^L m ease IIL, 


Fig 99. 
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Since the work done by gravity on the air during its flowthio-ugh 
a pipe clue to variations of its level is generally small compaied with 
the work done by changes 
of prcbsme, the former j 

may m many cases be i \ } \ 

neglected } ' __ ! J 

(Jonsidei a short length r — cL l >j j 

dl of the pipe limited by ; ; j j 

sections A 0 , A 1 at a dis- 1 | J } 

tance dl (tig 99). Let = L=^— A Z 

p, u be the piessure and ^ 7 * ' / ^ A ± 

velocity at A 0 , p + dp and - qq 

a+du those at A ! Fui- ® 

ther, suppose that m a veiv short time dt the mass of air between 
A 0 Aj comes to A£A l so that A Q A r a =ud£ and A X A[ = (u+du)dt 
Let ti be the section, and m the hydraulic mean radius of the 
pipe, and W the weight of air flowing through the pipe per second 
From the steadiness of the motion the weight of an between the 
sections A 0 Ao, and A x Aj[ is the same That is, 

WOt = Gnudt = Gn(u + du)dt 

By analogy with liquids 
the head lost in friction is, 
f or j.] ie length dl (see § 69, 


Let H=*AL 
2 g 

head lost is 


Then the 




p Alt 


lAtvhium* Jjin e> m 





* and, since Wr/£ pounds of 
air flow thi ought the pipe m 
the time considered, the w ork 
expended m fuction is 


value chosen for A is too small, and a new value must be chosen 
If 

Qi in case I , 

or Qi+ QjcQs in case IIL , 

the value of A is too great 

Since the limits between which h can vaiy are in practical cases not 
very distant, it is easy to approximate to values sulhciently accurate. 

IJL FLOW OF CQMPKESSIBLE FLUIDS IX PIPES. 

81. Flmo of Air m Zomf Pipes 1 — When air flows through a long 
pipe, by far the greater part of the work expended is ns id in over- 
coming frictional resistances due to the surface of the pipe* The 
work expended m friction generates heat, which for the most part 
mubt he developed in and given back to the air Some heat may 
be transmitted through the sides of the pipe to surrounding 
materials, but m experiments hitherto made the amount so con- 
ducted away appears to be very small, and if no heat is transmitted 
the air in the tube must remain sensibly at the same temperature 
during expansion. In other words, the expansion may be regarded 
as isothermal expansion, the beat generated by friction exactly 
neutralizing the cooling due to the w ork clone Experiments on tlie 
pneumatic tubes used for the transmission of messages, by Messrs 
Gulley & Sabine, show that the change of temperature of the air 
flowing along the tube is much less than it would be in adia batic 
expansion* 

82* inferential Equation of the Steady Motion of Air Plowing m 
a Long Pipe of Uniform Seetmu — When air expands at a'constaut 
absolute temperature r, the relation between the pressure p m 
pounds per square foot and the density or weight per cubic foot 0 
is given by the equation 

or-** ■ ■ C 1 ). 

where c ** 58*15* Taking r * 521, con espomling to a temperature of 
60* Fahr , 

cr~ 27690 foot-pounds. «... * (*2). 
The equation of continuity, which expresses the effndition that in 
steady motion the mm weight ©f fluid*. W, must pass through each 
cross section of the stream in the unit of tame, is 

G&m=*W=» constant ...... (8), 

where Cl is the section of the pipe and te the velocity of the air. 
Combining (1) and (3), 

—constant .... (Ss) j 


-C—Wdldt. 

The change of kinetic energy m dl seconds is the difference of the 
kinetic energy of A^Ai and A X A^ that is, 

r 2 

-—u huit -\r mat 

9 

The work of expansion when Ciudt cubic feet of an at a pressure 
p expand to Ci(u + du)dt cubic feet is 

Clpdu.it 

But from (3cz) 

crW 

tip 

in ^ ctW 
dp tip 1 

• And the work done by expansion is 


The work done by gravity on the mass between A 0 and A 1 is zero 
if the pipe is horizontal, and may m other cases be neglected with- 
out great enor The work of the piessures at the sections A f) A 1 is 

ptiudt - (p + dp)ti[u 4 - du)dt 
— - {2HliL + ndp)tidt 

But from (3u) 

pu= constant, 

’ pdu+udp^O T 

and the work of the pressures is zero Adding together the cjuan- 
| titles of work, and equating them to the change ot kinetic eneigy, 

WE#= - — dpdt- C—Wdlw, 

p * * m 

ct "FT 

: j®+— 

! dSl . cr , , mAl „ . 


■ (3 «J 


^ This investigation was first given in the Proc Imt of (M Es’<Qfneors x vnL 


+ ^w =a - - 

erW 

w=-— , 
tip 

1? &*W* 
”2gf”2gey * 
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For tubes of uniform section m is constant , for steady motion W 
is constant , and tor isotheimal expansion t is constant Integrat- 
ing, 

log II -f + f— = constant (5) . 

Wct a Til 

foi l = 0, let H = H 0 , and p =p Q , 

and for 1 = 1, let H = H 1} and p =p l . 

. Hi (0 . 0 n u l A 

• • {5a) ’ 

where p 0 is tlie greatei pleasure and p 1 tine less, and the flaw is fiom 
A 0 tow aids A x . 

By replacing W and H, 

(6) 

Hence tlie initial i eloaty In tlie pipe is 

ri v& t &i i. to 


f\ ~ 7 ~ 


i+log^ 
» * Ih 


When l is gieat, log is comparatively small, and then 

•• <'*>■ 

a veiy simple and easily used expression. For pipes of circular 

section m=— , where cl is the diameter* — 

4 

_ / [ S£[d PjlzM. l Cll) 

u ~ V 1 Pa » ' 

or approximately 

« 0 =(l 1319 - 0 7264^) sj gf - (7c). 

83 Coefficient of Friction foi Au . — A discussion hy Professor 
Unwin of the experiments by Messis Culley & Sahme on the rate 
of transmission ot light earners thioagh pneumatic tubes, m which 
theie is steady flow of air not sensibly aflected by any resistances 
other than suiface faction, furnished the value f= 007 The pipes 
were lead pipes, slightly moist, 2J inches (0 187 ft.) in diametei, 
and m lengths of 2000 to nearly 6000 feet. 

Some expenments on the flow of airthiough cast-non pipes have 
been made by M Ai son He found the coefiicient of friction to vary 
with the velocity and diameter of the pipe Putting 


S4 Dish ih id ion of Pi cssvre 1 1 a Pipe in which Air is Fhi / ing — 
From equation {7a) it results that the pressure^, at l feet irom that 
end of the pipe where the pressure isj? 0 , is 

m - 

which is of the form 

p— \ al-rb 

for any given pipe with given end pitss&uii The cuive of fi ee sur- 
face LveL foi the pipe is, there fuie, a paiabula with horizontal axis 
Fig 100 showb calailatedcuivtsof pressme for two of Mi Sabine’s 


l(S9 7S) 



[ r 71 ~~~ — > 




r^.\ 

& 

J 

202? " 



V 


O 2U3 5Jrt. -322711 G34QJM 

Fig 100 

expsnments, in one of which the pressure was greatei than atmo- 
spheric pressuie, and m the other less than atmosphenc pressure 
The obseived pressures aie gi\en m brackets and the calculated 
pressures without brackets The pipe was the pneumatic tube be- 
tween Fenchurch Street and the Central Station, 2S1S yards m 
length The pressuies aie given m inches of meicuiy 

Vernation of Velocity in the Pipe — Let ^ 0 , u 0 be the piessuie 
and velocity at a given section of the pipe , p, n , the prissuie and 
velocity at any othu section From equation (3f') 

CrAY 

ir p =s t DD.= constant , 

so that, for any given uniform pipe, 

up=n 0 p 0 , 

( 12 ); 

which gives the velocity at any section in terms of the pressuie, 
which has already been determined, Fig. 101 gives the velocity 


he obtained the following values— 


Diametei of Pipe 
m Feet. 

a 

J8 

$ for 100 feet 
per second 


~rr- 


1 64 

00129 

00483 

00484 

y so-vj 



1 07 

00972 

00640 

*00650 

i 

i 

f 

i S3 

01525 

00704 

00719 


i 

i 

1 

33S 

*03604 

00941 

*00977 


i 

i 

1 

266 

03790 

00959 

00997 


1 

i 


*164 

0451 S 

01167 

01212 

| j 

t 

! 

t 



It is worth while to try if these numbers can be expressed in the 
form proposed by Darcy for water For a velocity of 100 feet per 
second, and without much error for higher velocities, these numbers 
agiee fanly with tlie formula 


^ 0Q5 ( 1 + ie) 


’which only differs fiom Darcy’s value foi water In that the second 
term, which is always small except for very small pipes, is larger. 

Some more recent experiments on a very large scale, by M. 
Stockalper at the St Gotthard Tunnel, agiee bettei with the value 

f-°0°28(l +J A) 

These pipes were probably less rough than M Arson T s 

"When the variation of pressure is very small, it is no longer safe 
to neglect the variation of level of the pipe For that case we may 
neglect the work done hy expansion, and then 

„ <> A A_o fioi 

precisely equivalent to the equation for the flow of water, 2 0 and cq 
being the elevations of the two ends of the pipe above any datum, 
p 0 and the pressures, G 0 and G 1 the densities, and v the mean 
velocity m the pipe Tins equation may be used foi the flow of j 
coal gas 


O 2U3SF6 4.227 H. 6340 Sjtl &&S&FL 

Fig 101. 

curves for the two experiments of Messrs Culley & Sabine, for 
winch the pressuie cui ves have already been di av n It will be seen 
that the velocity increases considerably towards that end of the pipe 
where the pressure is least. 

85 Weight of Air Flowing pet Second — The u eight of air dis- 
charged per second is (equation 3a ) — 

CT 

From equation (7b), for a pipe of cncnlar section and diameter cf* 


Approximately 


j & V 


. (m- 


86. Application to the. Case of Pneumatic Tubes- for the Trcms - 
nnssum of Messages — In Pans, Berlin-, London, and other town 5 , it 
has been found cheaper to transmit messages in pneumatic tubes 
than to telegraph by electricity The tubes are laid underground 
with easy curves , the messages aie made into a roll and placed in 
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a light f. Ir «aniti\ the rectum * i*f which in the tuh^ m London 
lh oTilv 4 uz A * drrtiit oi dir rme<M into tm tube or drawn through 
it pro]* Is tne tarmr In moat sj stuns the current of air is steady 
ana CMiitUiuuus, and the unrier a aie introduced or removed without 
iaii> ruliv altering tnc flow" of air 
Tuipi't & tough the Mr —Putting t fur the time of 

transit hum u to l 9 


. fi , 

A u 


From * 4 *i j m Meeting ™ and putting * iL 
xi 4 


From IT, and '3 1 


„ u m , 


<]L „ 

a 2i',VW ' J > 

A W' 1 '’ 


y JWfl . 


. 1 tl'it'T . - ,, 

iu 5, 

_1. f»l* . (15) 

If 521", corresponding to fig" F , 

2- 0014 1 2 Mi JsHAL . . (lore), 

«** (Po’-i’l’j* 

which gives the time of transmission m terms of the initial and 
final pi assures and the dimensions of the tube. 

Mean. Velocity of Transmission * — The mean velocity is 3 or, for 


u -0 7o8 . / i rj — = 5~ ( . * • 

meaa V I & Tv - Vi i 

The following table gives some results — 

; ATjwlu'e Prts- J 

flirts m Tt> per Mean Velocities for Tubes of a length m ft 
sq uic»i 


/ < d W-ih'} l M) 

v i {* rf-A* r # • ( 6) 


j»« \ Pi f 1000 I 2000 


4000 } 5000 


Vacuum Working 

99 4 | TO 3 I 57 4 j 49*7 i 44 5 


10 [ 67 2 I 47 fi j 38 8 
Pressure Working. 


I 34*4 j 30 I 


15 

57 2 

40 5 

33*0 

15 

74*6 

52 7 

43-1 

15 ! 

S 

34*7 

600 

49-0 


Limiting Velocity m ike Pipe when the Pressure at one End is 
dimmuked — If in the last equation there be nut 

then 

where the velocity is independent of the pressure p 6 at the other 
end, a result which apparently must be absurd. Probably for long 
pipes, as for orifices, there is a limit to the ratio of the initial and 
terminal pressures for which the formula is applicable 

X. FLOW W RIVERS AND CABALS. 

37. Flow of Water in Opm Canals and Jtivers .—' When water 
flaws m a pipe the section at any point is determined by the form 
of the boundary. When it flows in an open channel with free upper 
surface, the section depends on the velocity due to the dynamical 
conditions. 

Suppose water admitted to an unfilled canal The channel will 
gradually fill, the section and velocity at each point gradually 
cmngiDg. But if the inflow to the canal at its head is constant, 
me increase of cross section and diminution of velocity at each 
point attain after a time a limit Thenceforward the section and 
velocity at each, point are constant, mid the motion is steady, or uer- 
nmnent regime is established. 


If when the motion l^ steady the seitions of tlic stieam aie all 
equal, the motion la uniform By hypothesis, the inflow Cii is con- 
stant for all sections, and a is constant , therefore v must be con- 
stant also from st etion to section The case is then one of unifoim 
steadv motion In rno^t aitiftual channels the form of section is 
constant, and the bed lua a umfoim slope In that ease the motion 
is uniform, the depth is constant, and the stream surface is paiallel 
to the bed If when steady motion is established the sections aie 
unu pul, the motion is steady motion with varying velocity fiom 
section to section Ordinary livers are m thi3 condition, especially 
where the flow is modified b\ wuis or obstructions Slioit unob- 
structed lengths oi a river may be treated as of uniform section 
v.ithout gieat mor, the mean section m the length being put for 
the actual sections 

In all actual streams the different fluid filaments have different 
velocities, those near the surface and centre moving faster than 
those near the bottom and sides The ordinary foimulce foi the 
flow of sti earns rest on an hypothesis that this variation of velocity 
may be neglected, and that all the filaments maybe treated as having 
a common velocity eipial to the mean velocity of the stream On this 
hypothesis, a plane lajer abab(hg 102) between sections normal to 
the direction of motion is treated 
as sliding down the channel to — — 

a’a’bF without deformation The 
component of the weight parallel t 

; to the channel bed balances the 

; friction against the channel, and ' ' \}f 

i in estimating the fnehon the " 

velocity ot l ubbmg is taken to 
be the mean velocity of the 1U * J 

! stream In actual streams, howeyei, the velocity of rubbing on 

I winch the friction depends is not the mean velocity of the stream, 

! and is not m any simple relation with it, for channels of different 
forms The theory is therefore obviously based on an imperfect 
hypothesis However, by taking variable values for the coefficient 
oi faction, the errors of the ouimary formula are to a great extent 
neutralized, and they may be used without leading to practical 
errors Formulae have been obtained based on less restricted hy- 
potheses, hut at present they are not practically so l eliable, and are 
more complicated than the formula obtained m the mannei de- 
scribed above. 

83 Steady Flow of Water with Uniform Velocity in Channels of 
Constant Section — Let aa\ W (fig 103) betwo cross sections normal to 




ffAUA// >vy;i 


the direction of motion at a distance dl Since the mass aedbb' moves 
uniformly, the external forces acting on it aie in equilibrium Let 
n be the area of the cross sections, x the wetted perimeter, p% + qt + rs, 

of a section. Then the quantity m = —is termed thehydi aulic mean 

depth of the section Let v be the mean velocity of the stream, 
which is taken as the common velocity of all the particles, i, the 

slope or fall of the stream m feet, per foot, being the ratio ~ , " 

ab 

The external forces acting on aaW parallel to the direction of 
motion are three *~~(a) The pressures on aa! and bb\ which are 
equal and opposite since the sections are equal and similar, and the 
mean pressures on each are the same ( b ) The component of the 
weight W of the mass m the direction of motion, actmg at its centre of 
gravity g. The weight of the mass mW is Gadl, and the component 
of the weight in the direction of motion is Gadl x the cosme of the 

angle between W g and ab, that is, Gadl cos abc=Gadlh.^Gnull> 

ab 

(c) There is the friction of the stream on the sides and bottom 
of the channel This is proportional to the area x dl of 
rubbing surface and to a function of the velocity which may be 
written J\u ) , /(i?) being the friction per square foot at a velocity i>. 
H enee the fnction is - A v ) Equating the sum of the f oi ues to 
zero, 

GQidl-xdlflv)- 0, 

o 

& *** x % ~ m ' ‘ * W* 

But it has been already shown (| 63) thatyit) = ^~ , 
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Tins may be put in the form 

v— J ~~\Juu=c\fmi . (S2a), 

where c is a coefficient depending -on the roughness and foim of the 
channel 

The coefficient of friction £ varies greatlv with the degree of 
roughness of the channel sides, and somewhat also with the velocity 
It must also he made to depend on the absolute dimensions of the 
section, to eliminate the error of neglecting the vanations of velocity 
m the cross section A common mean value assumed for £ is 
0 00757 The range of values will he discussed presently 
It is often convenient to estimate the fall of the stream* m feet per 
mile, instead of in feet per foot If /is the fall m feet per mile 

/=5280 i 

Puttmg this and the above value of £ m (2a), we get the very 


simple and long-knoun approximate formula for the mean velocity 
of a stream — 

I'-fWSn/' . (3) 

The flow down the stream per second, or discharge of the stream, is 
Q (4), 

89 Coefficient of Friction for Open Channels — Y anous expiessions 
have been proposed for the coefficient of friction for channels as 
lor pipes \Y eisbaeb, giving attention chiefly to the variation of the 
coefficient of faction with the velocity, proposed an expression of 
the form 

H^i) (5) - 

and from 255 experiments obtained for the constants the values 
a = 0 007409 , j8 = 0 1920 

Tins gives the following values at different velocities — 


v= 

03 

04 

05 

0 6 

07 

08 

09 

1 


2 

3 

5 

7 

10 

15 

<r= 

0 01215 

i 0 91907 

0 01025 

0 0G97S 

0 00944 

0 06918 

0 00S9S 

0 00SS3 

0 00836 

0 0081 2 

0 9C7SS 

0 00769 

0 00761 

0 00755 

! 0 00750 

! 


In using this value of £ when v is not known, it is best to proceed 
by approximation Calculate a rough value of v by taking any 
mean value of £, for instance the one given in the preceding section 
Then fiom this value of v calculate a revised value of £, and fiom 
this a new value of v 

90 Farcy <L Bazin's Expression fo) the Coefficient of Friction — 
Darcy & Bazm's researches have shown that £ varies very greatly 
for different degrees of Toughness of the channel bed, and that it 
also varies with/he dimensions of the channel They give for £ an 
empirical expiession (similar to that for pipes) of the form 

c-.(i t A) (•), 

where m is the hydiaulic mean depth For different kinds of chan- 
nels they give the following values of the coefficient of faction — 


Kind of Channel 

a 

$ 

I Yeiy smooth channels, sides of smooth | 
cement or planed timber \ 

II Smooth channels, sides of ashlar, brick- 
work, planks 

III Bough channels, sides of rubble masonry | 
oi pitched with stone 

IY Yeiy rough canals m eaith . 

Y Tonential streams encumbered with de- 
tritus 

i 

0 00316 

0 00401 

0 00507 

0 00592 

0 00846 

0 1 

0 23 

0 82 

4 10 

8 2 


The last values (Class Y ) are not Daicy & Bazin's, hut are taken 
from experiments by Ganguillet & Kutter on Swiss streams 
The following table very much facilitates the calculation of the 
mean velocity and discharge of channels, when Darcy & Bazin’s 
value of the coefficient of friction is used Taking the general 
formula for the mean velocity already given m equation (2a) above, 


=*cVmz, 


where c 



, the following table gives values of c for channels 


of different degrees of roughness, and for such values of the hy- 
draulic mean depths as are likely to occur in practical calculations — 

Values of a in y=»cVm T, deduced from Farcy <L Bazin's Values 
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89 


5 

135 

110 

72 

36 

25 6 

9 0 

147 

130 

112 

90 

71 

75 

139 

116 

81 

42 

30 S 

9 5 

147 

130 

112 

90 


1 0 

141 

119 

87 

48 

349 

10 0 

147 

130 

112 

91 

72 

15 I 

143 

122 

94 

56 

412 

11 

147 

; 130 

113 

92 


20 ! 

144 

124 

98 

62 

46 0 

12 

147 

1 130 

113 

93 

74 

2 5 

145 

126 

101 

67 


13 

147 

130 

113 

94 

* 

30 

145 

126 

104 

70 

S3 

14 

147 

130 

113 

95 

. 

3 5 

146 

127 

105 

73 


15 

147 

130 

114 

96 

77 

40 

146 

128 

106 

76 

58 

16 

147 

130 

114 

97 


45 

146 

128 

107 

78 


17 

147 

130 

114 

97 


5 0 

146 

128 

108 

80 

62 

18 

147 

130 

114 

98 


55 

146 

129 

109 

82 


20 

147 

131 

114 

98 

80 

60 

147 

129 

110 

84 

65 

25 

148 

131 

1X5 

100 

. 

65 

147 

129 

110 

85 


30 

148 

131 

115 

102 

83 

7 0 

147 

129 

110 

86 

67 

40 

148 

131 

116 

103 

85 

75 

147 

129 

111 

87 


50 

148 

131 

116 

104 

86 

80 

147 

130 

111 

88 

69 

CO 

148 

131 

117 

108 

91 


91, Ganguillet <L Kuttei's mod ified Fany Foimula — Stalling 
from the general expression r=cV?/iz 3 Messrs Ganguillet k Kuttei 
have examined the variations of c for a wider variety of cases 
than those discussed by Darcy & Bazin Darcy & Bazin’s 
experiments are confined to channels of moderate section, and 
to a limited variation of slope Ganguillet & Kutter brought 
into the discussion two very distinct and important additional senes 
of results The gaugmgs of the Mississippi by Messrs Humphreys 
& Abbot affoid data of discharge foi the case of a stream of 
exceptionally large section and of very low slope On the other 
hand, their own measurements of the flowm the regulated channels 
of some Swiss torrents gave data for cases m which the inclination 
and roughness of the channels w ere exceptionally great Darcy & 
Bazin’s experiments alone were conclusive as to the dependence of 
the coefficient c on the dimensions of the channel and on its rongh- 
ness of surface Plottmg values of c for channels of different in- 
clination indicated to Ganguillet k Kutter that it also depended 
on the slope of the stream Taking the Mississippi data only, they 
found 

c = 256 for an inclination of 0 0034 per thousand, 

— 154 ,, }J 0 02 ,, 

so that for very low inclinations no constant value of c independent 
of the slope would furnish good values of the discharge, t -In small 
rivers, on the other hand, the values of c vary little with the slope 
As regards the influence of roughness of the sides of the channel a 
different law holds For very small channels differences of rough- 
ness have a great influence on the discharge, but for very laige 
channels different degrees of roughness have but little influence, and 
for indefinitely large channels the influence of different degrees of 
roughness must be assumed to vanish. The coefficients given by 
Darcy & Bazin are different for each of the classes of channels ot 
different roughness, even when the dimensions of the channel are 
infinite But, as it is much more probable that the influence of the 
nature of the sides diminishes indefinitely as the channel is laiger, 
this must be regarded as a defect m their formula 

Comparing their own measurements m torrential streams m 
Switzerland with those of Darcy & Bazm, Ganguillet & Kutter 
found that the four classes of coefficients proposed by Darcy k 
Bazin were insufficient to cover all cases Some ot the Swiss streams 
gave results which showed that the roughness of the bed was 
markedly greater than in any of the channels tried by the French 
engineers. It was necessary therefore m adopting the plan of 
arranging the different channels in classes of approximately similar 
roughness to increase the number of classes Especially an addi- 
tional class was lequired for channels obstructed^ by detritus 
To obtain a new expression for the coefficient in the formula 


sj ^\/?ni*=c\/mi } 


m which Darcy & Bazm take 

■V^riy 

Ganguillet & Kutter proceeded m a puiely empirical way 
found that an expression of the foim 


They 


1 + 


JL 

Vm 


could be made to fit the experiments somewhat better than Darcy’s 
expression Inverting this, we get 


c a a\fm 
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squatiaii to a straight line having 




, for abscissa, — for 


ordinate, and inclined to the axis of absciss® at an angle the tan- 
gent of which is — - 

St 

Ptottizur the experimental values of i and -L=-, the points so 
a * c * \<m 

found indicated a curved rather than a straight line, so that & must 
depend on cu After much comparison the following form was 
arrived at — 

A + — 

n 

fl= 


1 + 


An 

\f m 


where 5i is a coefficient depending only on the roughness of the sides 
of the channel, and A ana l are new coefficients, the- value of which 
remains to be determined. From what has been already stated, the 
coefficient c depends on the inclination of the stream, deareasing as 
the slope i increases. 


Let 


Then 


A = a-rir 
% 


L + 3L 

n i 


.*♦(•♦ 0 * 
the form of the expression for c ultimately adopted by Gangnillet 
k Rutter, ■ 

For the constants a, ?, j? Ganguiiiet & Rutter obtain the values 
23, 1, and 0 ‘091 55 for metrical measures, or 41*6, 1*811 , and 0*00281 
fox English feet. The coefficient of roughness n is found to vary 
from fi'OOS to 0*050 for either metrical or English measures. 

The most practically useful values of the coefficient of roughness n 
am given in the following table : — 

Coefficient of 

.Nature of Sides of Channel JReuglmess n. 

Well-planed timber 0*009 

Cement plaster 0*010 

Plaster of cement with one- third sand 0 *011 

Unpinned planks Q'01'2 

Ashlar and brickwork 0 '013 

Canvass on frames 0 *015 

Bubble masonry 0 * 01 7 

Canals in very ‘firm gravel ...... 0*020 

Hirers and canals in perfect order, free from stones or 1 

weeds..., ; t o o^n 

Elvers and canals in moderately good order, not quite ) n , mn 

free from stones and weeds j u 

Hirers and canals in bad order, with weeds and detritus 0*035 
Torrential streams encumbered with detritus 0*050 

Cknguillet & Rutter’s formula is so cumbrous that it is difficult 
to use without the aid of tables. 


Mr Lewis D’A, Jackson 
has published complete and 
extensive tables for facilitat- 
ing the use of the Gan- 
gtullet & Rutter formula 
(CSmetl mnd {hdv&rt TaUes 3 
Londoa* 1BJSJ.. .To lessen 
calculation 'he puts the 
formula in this form *4- 

The following ' table gives . a 

sdeetion of values: ofM, taken from Mr' Jackson’s tables;- 


of the coefficient of roughness. The difficultyis one which no theory 
will overcome, because no absolute measure^ of the roughness of 
stream beds is possible. For* channels lined with timber or masonry 
the difficulty is not so great The constants in that case are few and 
sufficiently "defined. But in the case of ordinary canals and rivers the 
case is different, the coefficients having a much greater range. For 
artificial canals in rammed eartli or gravel % varies from 0*0163 to 
0*0301, For natural channels or rivers n varies from 0 ’020 to 0 035. 

In Mr Jackson’s opinion even Rutter’s numerous classes of channels 
seem inadequately graduated, and after careful examination he pro- 
poses for artificial canals the following classification : — 

I. Canals in very firm gravel, in perfect order — ..... n— 0*02 
II. Canals in earth, above the avei'age in order,...,.... n = 0*0225 

III. Canals in earth, in fair order v 0*025 

IT. Canals in earth, below* the average in order ?i = 0*0275 

V. Canals in earth, in rather bad order, partially oyer- ) M w q .Qg 
grown with. w*eeds and obstructed by detritus j 



Fig. 104. 

92. Forms of Section of Channels . — The simplest form of section 
for channels is the semicircular or nearly semicircular channel (fig. 
104), a form now often adopted from the facility with which it can be 



Fig. 105. 

executed in concrete. It has the advantage that the rubbing surface 
is less in proportion to the area than in any other form. 


In Bunk 
v — 


In Cutting 


i t 

$3-j o" *8*(H*- 21" 4- 



i nmt- 
mm 

1 W04 : 

• 

I ; -00025 

j mm 
; mim 
T mm 
l 


' .-Vataae'af M'fornW 

: ■ 0*010 ■ 

o*tra 

0*035 

0*017 

0*030 

0-025 

0*030 

: % -nm 
■ 1*8210 

l 

®’$m. 

‘ o*mr *2 

O’© TO 

Q-mm 
0*4722' 
0*4035 ; 
■0*4441 
0*4300 
0*4254 

2*1852 
l-siat 
1*2 
: 0*2200' 

■ n-mu : 

? 0*58^ 

' 0*5442' ! 
0*5829 . 
0-5180 
0*5105 

w 

2-7315 
1-0777 
1*3204 ■ 
1-1503 
1*0455 

o*7 m- 
■0-7082 
! 0*8802 

1 QSmi 
: 0*6450 ' 
0*6381. i 

i 

5*404$ 

3-0957 

1*9014 

■ i mm 

1-004$ 

.la m 
Q‘$m 
o*8m 

0*7709 
0-T55O- 
0*7319 : 
0*723$ ; 

l 

0*4520 

3*6420 

2*2370 

1*JSSS 
;i‘§H4 
1*3940 
1*0503 
0*0444 i 
0*2070 ! 
0*8883 : 
0*8000 
0*8508 

8*0050 

4*5525 

-frrm. 

2*2107 

1*9130 

1*7425 

1*3210 

l*I80g 

1*1337 

1*1102 

1*0750 

1*0635 

9-6780 

5-4630 

3*8555 

2*6520 

2*3016 

2*0910 

1*585$ 

1*4106 

1*3605 

i-$m“ 

1*2200 

1-3T6& 


One principal difficulty in the use of this formula is the selection 


106, — Scale 20 feet=»l inch. 


Wooden channels or tones, of which there are examples on a 
large scale in America, are rectangular in section, and the same fonn 
is adopted for wrought and cast-iron aqueducts. Channels built 
with brickwork or masonry may be also rectangular, but they 
are often trapezoidal, and are always so if the sides are pitched 
with masonry laid dry. In a trapezoidal channel, let 5 (fig. 105) 
be the bottom breadth, 5 0 the top breadth, £ the depth, and let 
the slope pf the aides be & hothEontal to 1 vertical, 
area of secti on is Q *= {ft and the wetted perimeter 

X~5+24Vn 3 4'l, 

When a channel is simply excavated in earth it .Ss always 
originally trapezoidal, though it becomes more or less rounded 
in course of time. The slope pf the sides then depends on the 
stability of the earth, a slope of 2 to 1 being the one most com- 
monly adopted. 

IMgs* Ififi, 167 show the form of canals excavated in earth, the 
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foimer being the section of a Navigation Canal and the lattei the m the channel Let / be the radius of the channel section , then 
section of an Iuigation Canal for a depth of uater— m, the hvdianlic mean radius is p and the 

93 Chan. ads of Cuaitai Section — The foHovting short table aiea of section ot the wuteiuav jaH, uheic k, p and v have the 
facilitates calculations of the discharge with different depths of water follow mg ^ alues - 


Depth of water mf 
teims of radios j 

K = 

01 

05 

10 

15 

20 

25 

30 

35 

40 

43 

50 

55 

GO 

05 

70 

75 

S 

35 

0 

95 

10 

H}diaulic mean deptti\ 
m terms of ladius f 

fX= 

00G0S 

0321 

0523 

09G3 

1278 

1574 

1S52 

2142 

242 

■269 

291 

120 

141 

363 

3S7 

403 

429 

449 

160 

4S4 

500 

Water vra} m turns off 
sqna-ie of ladms j 

V— 

001S9 

0211 

059S 

1067 

1651 

228 

294 

370 

|450 

532 

614 

709 

795 

SS3 

979 

1 075 

1 175 

1 276 

1 371 

1 470 

1 571 


94 Egg-Shaped Channels oi Seivcis — In sewers for discharging 
stoim water and house diamage the volume of flow is extremely? 
vaiiable , and there is a great liability for deposits to be left when the 
flow is small, which are not removed dunng the short periods when 
the flow is huge The sewer in consequence becomes choked To 


->£28 o^u r* 


148 "0 — — 

— — ■ iLOO' Q- 




Fig 107 — Seale SO feet=l inch 
obtain -uniform scouring action, the velocity of flow should be con- t 
stant oi nearly so ; a complete uniformity of velocity eannot be 1 
obtainedwith anyform , i 


B Gr C 

JESg 109 

- is a first approximation to O, say 


90 PtobUhi IV Most Economical Funn uf Channel fut guen Side 
Slopes — Suppose the channel is to be tiapezoidal m section (fig 109), 
and that the sides are to have a gi\ en slope Let the longitudinal 
slope of the sti earn be given, and also the mean velocity An infinite 
ntunbei of channels could tie found satisfying the foiegomg condi- 
tions To lenuei the pro- 
J /i * «! * <* , blem determinate, let it be 

" 1 itmembeicd that, since for 

U-y - — 1 ^ a gi\ en distliaige flx jtyx, 

M othei things being the 
same, the amount of ex- 
cavation will be least foi 
that channel which has the 
L leas t v etted perimeter Let 

d be the depth and h the bottom width of the channel, and let 
the sides slope n horizon- 


of section suitable for ! \ 

sewei s, but an appi oxi- U- 4> J 

mation to uniform { j 

velocity is obtained by "”j ’"7^ * 

making the sewers of ! j y \ | 

oval section Various j \ / \ } 

foi ms of oval have been j A, V 

suggested, the simplest r {__ j! 

being one m which j * 

the ladius of the fl %''' 

ciown is double the J\ '' ' 

ladius of the invert, y I* ' 

and the greatest width . y] 

is two -thirds the j \ X'' 

height The section j \ / \ / 

of such a sewei is ] \ u 

shown m fig 103, the S xy-fy^y 

numbers marked on 

the figure being pro- Fig. 108. 

portional numbers 

95 Problems on Channels in which the Flow is Steady and at 
Unifmm, Velocity — The general equations given m §§ 88, 90 are 

f -< 1 + £)- «> 

■ • ■ ( 2 ), 

(3) 

Problem I Given the transverse section of stream and discharge, 
to find the slope. From the dimensions of the section find £ and 
m , from (1) find £ from (3) find v, and lastly from (2) find % 
Pioblcm IL Given the transverse section and slope,, to find the 
discharge Find v from (2), then Q Horn (3) 

Pi oblem III Given the discharge and slope, and eithei the breadth, 
depth, or general form of the section of the channel, to determine its 
remaining dimensions. This must generally he solved by approxi- 
mations A breadth or depth or both axe chosen, and the discharge 
calculated If this is greater than the given discharge, the dimen- 
sions are reduced and the discharge xecalcnlated 
Since m lies generally between the limits m~d and m=\d^ where 
d is the depth of the stream, and since, moreover, the velocity 

varies as VttT so 1 

that an error in the _ _ _ \ $ J 

value of m leads * AV _ . v \\ ' J7& 

only to a much less ‘ \ y / j \ ' y / 

enoi m the value ^ / i \ * / 

of the velocity cal- \ P\ / | \ Yjf 

culated from it, we \ , / ; \ J 

may proceed thus. ; y r ^ j yff 

Assume a value for -ik V ..,, —Y 

m t and calculate v B Gr v 

from it Let - t-, be Plo , 

this first appioxi- 

mation to v Then is a first approximation to &, say ty. With 
v x 

this value of 11 design the section of the channel ; calculate a second 
value for m, calculate from it a second value of % and from that 
a second value for O Bepeat the proeess till the successive values 
of on approximately coincide 


tal to 1 vertical (fig 110), 
then 

g=s{b+nd) d , 

X — ft d* ^d \/2l~ 4* 1 
Both Q and % are to be 
minima Differentiating, 
and equating to zeio, 



U— 7? fL-~ y< ~ 


-6 

Fig 110 


db L \ 
M + n ) 


d + b 4* nd = 0 , 


eliminating 1 


s + 2N/i»* + l-0, 

(u~ 2Vi?+l)d4*54-^=0 , 

6-2(V» 9 + l-n)d 


Inserting the value of b } 


(b -f nd)d 

5 + + 1 


_ _ 2cl\fn lj r 1 - ml d 

~ X ~~4d\Zri 2 + 1 - *lndT~% ‘ 

That is, wnfch given slide slopes, the section is least fbr a given 
discharge when the hydraulic mean depth is half the actual depth. 
A simple construction gives the form of the channel which fulfils 

this condition, for it can be shown that when on = the sides of 

A 

the channel are tangential to a semi-circle drawn on the water line. 

Since — , 

X ^ 

therefore 

- * (1). 
Let ABCD be the channel (fig 109) , from E the centre of AD drop 
perpendiculars EF, EG, EH on the sides 
Let 

AB=CD=« , BC=5, EF=EH-c,andEG=tf. 

O = area AEB 4- BEG 4- CED , 

=ac 4- Ibd* 

X-2fl + S 

Putting these values m ( 1 ), 

gw 4 - i &?*=(# 4* ^h)d 3 and hence e^d. 

That is, EF, EG, EH are all equal, hence a semicircle struck 
from E with radius equal to the depth of the stream will pass 

through F and H and 

be tangential to the S- y 

sides of the channel. 1 / 

To draw the chan- Ay y / 

nel, describe a semi- ^ ry 1 / 

ciicle on a horizontal — ^ 

line withradius == depth ~ 

of channel The hot- ^ HI. 


tom will be a horizontal tangent of that semicircle, and the sides 
tangents drawn at the required side slopes. 

The above result may be obtained thus (fig. Ill) * — 
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= b n- 




From (1) and (2), 


sm $ 
Q**d{b'r(l cot 0 } ; 
O 
d" 

0 

{£- * 


» b 4 - d cot 0 
b 


■f cot 0 


( 1 ) 

( 2 ), 

( 3 ) 


2i7 


This will be a minimum for 

d X 0 


X“~T“ ^ COt J3 -r ~ — „ 
A d sm i3 


or 


_Q_ 


_ j + cotfl __r_. 0 , 

2 eo^ee £ - cot $ . . 

A J^Sp- 




From (31 and (4), 


-cos 0 
b 2(1 - cos 0) 


d 


bin 0 


2 tan Jj3 . 


Proportion ^ Channels of Maximum Discharge for gncn Area and 
Sole Slopes Depth of channeled , Hydraulic mean depths Jd , 
A i eft of secdon = 0 



In* iimLon 
of Suks to 
Ho ixui 

E itio of 
Side 
Slopes 

Area of 
Section £1 

Bouom 

Width 

Topvridtli= 
twiCt kujjtli 
of each Side 
Slope 

Semicirife 

Seim-hexagon 

crc 

o' 

3 

5 

1 371 VP 
l 732-P 

0 

1 155/2 

2iZ 

2 ma 

Serai fcquaje 

90* 

0' 

0 

1 

%n 

2d 

2d 

7 rf 


1 

4 

IzUK 

1562/ 

2 0622 


6T 

26' 

1 

2 

l 7%'i3 

1 2W 

2 2<k>J 


s.r 

8 

3 

4 

1 759-/.! 

d 

2 md 


45* 

O' 

1 

1 

1 b.Mi 

0S28.2 

2 S28(i 


as* 

W 

XI 

n 

1 

1 95_M-‘ 

0 702)/ 

3*202i2 


33* 

42' 

1 

2 196/2 

0 buhtf 

3 G06<2 


20* 

44' 

if 

1 

2 

0 53'2i/ 

4 032 a 


26’ 

34' 

2 

1 

‘2 47 2tP 

0 472d 

4 472 d 


23* 

58' 

21 

1 

2 074(22 

0 424 d 

4*924ti 


21* 

48' 

n 

.1 

2 

0 3S5-J 

5 3S5dt 


19* 

5h' 

2| 

1 

3 IGW 2 

0 354 d 

5 S54d 


18* 

2G' j 

3 

1 

3 325^ 

0 3 25d 

S3 25d 


Half the top width is the length of each bide elojie the wetted penmetei is 
the sum ot the top and bottom wid'hs. 

97 Pbrm of Cross fa-tun of Channel in ichch ihejlean Velocity 
is Constant with Varying Discharge 

In designing waste channels from canals, and msome other cases, 
it is de suable that the mean velocity should be restricted within 
narrow limits with very different volumes of discharge In channels 
of trapezoidal form the velocity increases and diminishes w ith the 
discharge Hence when the discharge is large there is danger of 
erosion, and when it is small of silting or obstruction by weeds 
A theoretical form of section for which the mean velocity would be 
constant can be found, and, although this is not very suitable for 
practical purposes, it can be more oi less approximated to in actual 
channels. 

Let % 112 represent the cross section of the channel From the 
symmetry of the section, only half the channel need be considered. 



Seale ib Inch, ®1 Foot. 

Kg. 112 

Let Sac be any section suitable for the minimum flow, and let it 
be required to find the curve beg for the upper part of the channel 
bo that the mean velocity shall be constant Take o as origin of 
coordinates, and let de, fg he two levels of the water above oh 

Let de^fg^y- i-%, od**z, of***x+dx; eg**ds. 

The condition to be satisfied is that 

should be constant, whether the water level is at ob } de, or fa. Con- 
sequently 

m ** constant ***& 


for all three sections, and can be found fiom the section obat 
Hence also 

Increment of section ydx = ^ 

Increment of perimeter ~ ds 

ifdjr =* l-ds- =* A dif) , and dx = — 


Integrating 


\V-£ 2 

x=l log e (y 4* 4- constant , 


b 


and, since when a= 0 , 




lo» y+Vy'-iA 


Assuming values for y, the values of x can be found and the cuive 
draw n 

The figure has been draun for a channel the minimum section of 
which is a half hexagon of 4 feet depth Hence 1 = 2 , 5= 9 2 , 
the rapid flattening of the side slopes is remarkable 

9S Variation of Velocity in Different Parts of the Cross Section of 
a Uniform, Stream 

Vertical Velocity Curve in a St? cam — If it is assumed that the 
resistance to the relative sliding of the layers of water in a stream 
is of the nature of a viscous resistance, then the law of the distri- 
bution of velocity m a vertical longitudinal section of the stream 
can he determined theoretically For simplicity, suppose the stieam 
of uniform depth and indefinite width Let fig 113 show a poi* 
tion of a vertical longi- n 0 , 


y , 

. V 

: h , 

jet/ 6 


; 




1 c ; d 

u i 

a! 

WASAa&MAsI'A ISM 






tudmal section of the 
stieam, and let OA, O'A' 
he the intersections with 
this of two transverse 
sections at a distance apart 
l Let ah cd he the traces 
of two planes parallel to 
the free surface or to the 
bed, and let us consider the 
equilibinim of a layer abed 
of width unity LetO a^y, 
ac=*dy } and let v be the 113 

velocity of the particles comprised in abed, v being a function of y 
which is to be determined. Taking the components of the forces 
acting on abed, parallel to 00 , tie pressures on ac, Id, being pro- 
portional to the depth from the free surface, are equal and opposite, 
also, the frictions or viscous resistances on the lateral faces of the 
prism are zero, since in a wide stream there is no relative sliding 
between abed and the layers on each side There lemain only the 
resistances on the upper and lower surface, and the component of the 
weight 

The weight of the layer is G Idy, and if i is the slope of the stream 
the component of the weight paiallel to 00 is Qh dy The friction 
or viscous resistance on the face ab is proportional to its area and 

to the differential coefficient ~ (§ 3) The resistance is, therefoie, 

— II ~~ , the negative sign being used because, if v increases with y, 

^ l - is positive, while the action of the layers above ab is a retarding 

action. The resistance on the face cd is similarly Id— n- 

dy dy 

The resultant of the action of the layers above and below is, 

therefore, kid ~ , 
dy 

"When the motion is uniform, 

dhdxj+m^a ■ 
dy 

dp? _Ch p 
dy 1 ™ k * 
integrating, 

' y->°» 
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Fig 114 


an equation which gives the 
velocity v at any depth y , If on 
a vertical line OA (fig 114), representing the depth of the stream, 
the values of v are set off horizontally, a parabolic curve is obtained, 
termed the vertical velocity curve for the section considered. The 
constant v 0 is evidently the surface velocity, being the value of v 
for The parabola has a horizontal axis corresponding to the 

position of the filament of maximum velocity If there is no resist- 
ance at the surface of the stream like that at Hie bottom and sides 
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the maximum velocity should be at the surface, and then c=0, and 
the equation becomes 

1 Gi g /0\ 

T y (2) - 

Assuming this for the present, the mean velocity is 

„ 1 at; 


6 k 


h 2 


(*>. 


The bottom velocity is, putting the depth h for y in (2 ) ; 

1 GAo 

-j-hri 

and therefore 

Vm^U2VQ + l'b) (4). 

It is now understood that the motion in a stream is much more 
complete than the viscous theory just stated assumes. The retarda- 
tion of the stream is much greater than it would he in simple 
motion of that kind. This has already been partly explained in 
the introduction to the present article. Nevertheless the viscous 
theory may probably be so modified as to famish ultimately a true 
theory of streams. 

99. Experimental Observations on the Vertical Velocity Curve . — In 
obtaining the vertical velocity curve from direct observations in 
streams, a preliminary difficulty arises from the fact that the velocity 
at any given depth is not constant, and hence the motion in the 
strict sense is not steady. The velocities taken on a given vertical 
section at any given moment do not form when plotted any regular 
curve. But if a series of observations are taken at each depth and 
the results averaged, the mean velocities at each depth when plotted 
give a regular curve, agreeing very fairly with the parabola, which 
might be expected from the theory above. Hence it may be in- 
ferred that the velocity at any given point fluctuates about a mean 
value, the fluctuations being due to irregular eddying motions 
superposed on the general steady motion of the stream, and having 
an effect which disappears in the mean of a series of observations. 
For certain purposes these irregular motions may he ignored, and 
the constant mean velocity substituted for the actual varying ve- 
locities at each point. In the next place, all the best observations 
show that the maximum velocity is to be found, not at the free 
surface of the stream, hut at some distance below it. 1 

Influence of the Wind. — In the experiments on the Mississippi the 
vertical velocity curve in calm weather -was found to agree fairly 
with a parabola, the greatest velocity being at f^ths of the depth 
of the stream from the surface. With a wind blowing down 
stream the surface velocity is increased, and the axis of the parabola 
approaches the surface. On the contrary, with a wind blowing up 
stream the surface velocity is diminished, and the axis of the para- 
bola is lowered, sometimes to half the depth of the stream. The 
American observers drew from their observations the conclusion 
that there was an energetic retarding action at the surface of a 
stream like that due to the bottom and sides. If there were such 
a retarding action the position of the filament of maximum velocity 
below the surface would he explained. 

It is not difficult to understand that a wind acting on surface 
ripples should accelerate or retard the surface motion of the stream, 
and the Mississippi results may be accepted so far as showing that 
the surface velocity of a stream is variable when the mean velocity 
of the stream is constant. Hence observations of surface velocity 
by floats or otherwise should only he made in very calm weather. 
But it is very difficult to suppose that, in still air, there is a resist- 
ance at the free surface of the stream at all analogous to that at the 
sides and bottom. Further, in very careful experiments, Boilean 
found the maximum velocity, though raised a little above its posi- 
tion for calm weather, still at a considerable distance below the 
surface, even when the wind was blowing down stream with a ve- 
locity greater than that of the stream, and when the action of the 
air must have been an accelerating and not a retarding action. 
Professor James Thomson has given a much more probable explan- 
ation of the diminution of the velocity at and near the free sur- 
face. He points out that portions of water, with a diminished 
velocity from retardation by the sides or bottom, are thrown off in 
eddying masses and mingle with the rest of the stream. These 
eddying masses modify the velocity in all parts of the stream, hut 
have their greatest influence at the free surface. _ Reaching the free 
surface they spread out and remain there, mingling with the water 
at that level and diminishing the velocity which would otherwise 
be found there. 

100. Influence of the Wind on the Depth at which the Maximum 
Velocity is found . — In the gaugings of the Mississippi the vertical 
velocity curve was found to agree well with a parabola having a 


i Pitot first showed, in 1733; that the Telocity in a stream diminishes from the 
surface downwards; about sixty years after, Woltraann concluded that the 

vertical velocity curve was a parabola. 


horizontal axis at some distance below the water surface, the ordi- 
nate of the parabola at the axis being the maximum velocity of the 
section. During the gaugings the force of the wind was registered 
on a scale ranging from 0 for a calm to 10 for a hurricane. Arrang- 
ing the velocity curves in three sets — (I) with the wind blowing up 
stream, (2) with the wind blowing down stream, (3) calm or wind 
blowing across stream — it was found that an up stream wind lowered, 
and a down stream wind raised, the axis of the parabolic velocity 
curve. In calm weather the axis was at fVtbs 0 f the total depth 
from the surface for all conditions of the stream. 

Let h' be the depth of the axis of the parabola, m the hydraulic 
mean depth, f the number expressing the force of the wind, which 
may range from 4-10 to— 10, positive if the wind is up stream, 
negative if it is down stream. Then Messrs Humphreys and Abbot 
find their results agree with the expression 

A' = 0-317 ±0-06/. 

m 

Fig. 115 shows the parabolic velocity curves according to the 
American observers for calm weather, and for an up or downstream 
wind of a force represented by 4. 



Fig. 115. 

101. Eazins Formula for the Variation of Velocity in a Vertical 
Longitudinal Section of a Stream . — M. Bazin assumes that the ver- 
tical velocity curve is a parabola and has investigated numerical 
values for the constants from his own and other experiments. 
Assuming the general equation already found, § 98, 

v^i'Q+cy-^-^y Uh 

v will have the maximum value Y, for a value of h! of y which makes 
~ zero. That is, 




ck 

Gi 


and the maximum velocity is 


Griy . 
° r S = A » 


TT f 1 Oiy, . 

*0=^4?^ 


Inserting these values of and c in (1), 
G i 
"2 k 


•-v-fj %-Kfi 


yc putting , where h is the whole depth of the section, 




(2), 


E 


vhere M is constant for any given stream. Let •* a* and ^ 

...... (2a). 

Chen the mean velocity on the vertical is 

| Y- M(cc - a) 2 ]- dx = Y - M (J - a 4- a*) . 

ft ' 

bet v n be the velocity at nh feet from the surface, vi- n the velocity 
it an equal depth from the bottom, 

J [v n + = Y - M (u 2 - n + a 2 - a-f J) , 

=v m -U{?i 2 -n+%) , 

Let n— J, and put iq for the velocity at mid depth, then 

= Vm 4* 4 -^1 * 1 - - * * * C^ } ? 

30 that the mid depth velocity differs from the mean velocity by 
the small quantity Y? M only, whatever be the position of the axis 
:f the parabola. Messrs Humphreys and Abbot have based on this 
property a method of rapidly gauging rivers which will be described 
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From a discussion of experiments in which the maximum velocity 
was at the surface, Bazin was led to take 

ai«S6-3VAi . . (4); 

and for that case the equation to the vertical vcloeityeurve is (<s=*Q) 
v^Y-Z0‘o\ r hfx". 

In the cases in which the maximum velocity was below the surface, 
Bazin found that the difference between tfie maximum velocity Y 
and the bottom velocity r& remained constant. 

But, putting £-=-^-=1 in the equation (2a), and v h for the bottom 
a 

velocity, 

...... (5); 

y - r b = H(1 - a) 2 «* constant, 
for different positions of the axis of the parabola. 

Let 

M—ts r:, 3 

(1-a)- 

where H is a constant ; then 

- T - K (fH)’ 

for any. position of the axis of the parabola. But this must agree 
with the equation (4) above, for a— 0 ; hence, 

3T*=3G*3n/H" ; 

and the general equation for all cases becomes 

r=T-36-3C/a(f^J (*)• 

Bazin has shown that tills equation agrees well with experiments 
on artificial channels by himself, and on the Saone, Seine, Garonne, 

and Rhine. In all these the ratio ranged from 1*10 to 1 *13, ex- 

I'm 

eept in the case of the Rhine at Basel, for which the ratio was 1*17. 

The parameter lies between 13 and 20, and the ratio of 

the depth at which the maximum velocity is found to the whole 
depth, ~a, ranges from zero to 0% except in seme of the artificial 
channel?, where it reached 0*35. The Mississippi experiments give 
different results, and Bazin inclines to believe that the method of 
experimenting was untrustworthy. 

The extreme difference V - tb between the maximum and bottom 
velocity is found by Bazin to range from £ Y to j Y in artificial 
channels, being greater the greater the roughness of the sides. In 
natural streams it is more generally | V, but in the Rhine at Basel 
it readied 4 V, the bed being covered with boulders. 

BoiUmds Formula — Boileau also assumes the vertical velocity 
curve to be a parabola ; below the filament of greatest velocity the 
curve is expressed by the relation 

t-A-EyV . (1). 

That is, the velocity curve is a parabola having its axis at the free 
surface of the stream. Above the filament of greatest velocity this 
law fails,, and , 

the velocities di- Q P M C S T 

mmkh instead 
of increasing. 

' The vertical ve* 
locity curve is 
. therefore such a 
. .curve as M f MM w 
(Ig. Hi), where ■ 

• ; a pamhola h&v- 
: rag its vertex at 
8, and PM is 
v me ; maximum 
velocity, The 

■ ' twat'-'mTMI 'does .. 

not follow the Fl &* II6 * 

parabolic law. LetYbe the maximum velocity DM, CMits depth™ 0. 

. ■ ‘ Draw at ' M the tangent and normal to the parabola. Then.' BO . is 

the' half' pazameter. Let OS « Y 4- t, then CT - 2CS *= 2c. 

andOT-RC* CT; 

■ ' ■ c 

% CI 3 * 0 1 V - 

Boileau finds c«* B# to be nearly constant for very different streams. 
Thus from two experiments of his own on streams 0*2 and 0*3 metres 
deep, 0*03070 and O *01072. In Hennoeque J s experiments.: on the 
Rhine, 2 *45 metres deep, ■010?'$ and in the Mississippi experi- 
ments with a depth of 32 metres, 0*0093 to 0*0113. Replacing 
A and B in (I) by the values now given 



v^Y • 


ip 

-oL+c 


( 2 ), 


an equation which gives the velocity v at any depth y from the sur- 
face in the region below the filament of maximum velocity. For 
the region above the filament of maximum velocity Boileau assumes 

jr 

e- 


..-T-e^ + lV-r+cji 


(3), 


where v is the velocity at the depth y and Y' is the surface velo- 
eity. 

102. Ratio of Mean to Greatest Surface Velocity , for the whole 
Cross Section in Trapezoidal Channels.— It is often very important 
to be able to deduce the mean velocity, and thence the discharge, 
front observation of the greatest surface velocity. The simplest 
method of gauging small streams and channels is to observe the 
greatest surface velocity by floats, and thence to deduce the mean 
velocity* How, for channels not widely differing from those experi- 
mented on by Bazin, the expression obtained by him for the ratio 
of surface to mean velocity may be relied on as at least a good 
approximation to the truth. Let v Q be the greatest surface velo- 
city, r*the mean velocity of the stream. Then, according to Bazin, 

tw =^0-25*4 \/mi. 

But c\fnd , 

where c is a coefficient, the values of which have heen already given 
in the table in § 90. Hence 


-Vn 


c+ 25*4 


Values of Coefficient V + Ytri ™ formula Vm— 


Hydraulic 
Heim Depth 
—m. 

Very 

Smooth 

Channels. 

Cement 

Smooth 
Channels. 
Ashlar or 
Brickwork. 

Bongh 

Channels. 

Bubble 

ilasonry. 

Very Bongh 
Channels. 
Canals in 
Earth. 

Channels 

encumbered 

with 

Detritus. 

0-25 

*83 

*79 

*69 

*51 

*42 

0*5 

*84 

-81 

*74 

*58 

*50 

0-75 

*84 

*82 

*76 

*63 

*55 

1*0 

*85 


*77 

•G5 

*58 

20 

... ' 

-83 

■79 

-71 

•64 

3-0 


*.■* 

•so 

•73 

*67 

4‘0 



-81 

*75 

*70 

5*0 


... 

... 

*76 

*71 

G’0 


*84 

... 

*77 1 

*72 

7*0 




*78 

*73 

8-0 


' .... ■ 



... 

0 0 


... 

*82 


*74 

10-0 

... 

... 

... 


... 

15*0 


... 


*79 

*75 

50 0 


... 

... 

*80 

*76 

30*0 

... 

... 

*82 

... 

*77 

40-0 


... 


... 


50*0 


... 




50 





-79 


B* 


103. River Rends. — In rivers flowing in alluvial plains, the wind- 
ings which already exist tend to increase in curvature by the scouring 
away of material from the outer bank and the deposition of detritus 
along the inner bank. The sinuosities sometimes increase till a 
loop is formed with only a narrow strip of land between the two 
encroaching branches of the river. Finally a ‘ f cut off” may occur, 
a waterway being opened through the strip of land and the loop 
left separated from the stream, forming a horse-shoe shaped lagoon 
or marsh. Professor James Thomson has pointed out {Proc. Royal 
Soc. 1877, p, 356 ; Froc. Inst of Mech, Engineers, 1S79, p. 456) 
that the usual sup- m ! , Km ^ 7 ^ i TT > Tr?! uv? snft T! ' ' M H r | r t ? ^r? i i?n , tTrT-r yrTr ^ 
position Is that tine • 1 

water tending to go 
forwards in a straight > 

line, rushes against 
the outer bank and , 

1 scours it, at the same 
, time ereating&cposifca 
at the inner bank, 
j That view is very far 
| from a complete ac- 
[ count of the matter, 

J and Professor Thora- 
! son hasgiven a 
; more ingenious &c- 
j count of the action 
. at the bend, which 
[ he has completely 
| confirmed by esperi- gHgjgg 
| menu . . . . 

j Wheu water moves Fig. 117. 

j round ^ a circular curve under the action of gravity only, it takes 
a motion like that in a freevortex, Its velocity is greater parallel 
to the axis of the stream at the inner than at the outer side of the 
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bend Hence tlie scouring at the outei side and the deposit at the 
mnei side of the bend are not due to meie difference of velocity of 
Row m the general dnection of the sheam , but, in vntue of the | 
centufugal foiee, the watei passing lound the bend pi esses outwaufe, 
and the fiee suifaee m a radial cioss section has a slope fiom the 
mnei side upwards to the outei side {hg 11S) Foi the greater 
pait of the water flowing m curbed paths, this difference of picssnre 
produces no tendency to tiansverse motion But the watei imme- 
diately in contact with the rough bottom and sides of the channel 
is letaided, and its 0 

centufugal force is Bin er Bank Outer Bank 

insufficient to bal- 
ance the piessuie 
due to the greatei 
depth at the out- 
side of the bend 

It theiefoie flows Section at Mi77 

mwaids tow aids 
the inner side of 
the bend, carrying with it detritus which is deposited at the inner 
bank Conjointly -with this flow inwards along the bottom and 
sides, the geneial mass of watei must flow outwards to take its 
place Fig 117 shows the directions of flow as observed m a small 
artificial stieam, by means of light seeds and specks of aniline 
dye The lines CC show the directions of flow immediately m con- 
tact with the sides and bottom The dotted line AB shows the 
dnection of motion of floating particles on the surface of the stream 



Steady Motion of "Water in Open Channels of Varying 
Cross Section and Slope 

104 In every stream the discharge of which is constant, or may 
be legarded as constant for the time consideied, the velocity at 
different places depends on the slope of the bed Except at certain 
exceptional points the velocity will be greatei as the slope of the 
bed is greatei, and, as the velocity and cioss section of the stieam 
vary inversely, the section of the stream will be least where the 
velocity and slope aie greatest If m a stream of tolerably uniform 
slope an obstruction such as a wen is built, that will cause an altera- 
tion of flow’ similai to that of an alteration of the slope of the bed 
foi a greater oi less distance above the weir, and the originally uni- 
foim cioss section of the stream will become a varied one In such 
cases it is often of much practical importance to deteimme the 
longitudinal section of the stream 
The cases now considered will be those m which the changes of 
velocity and cross section are gradual and not abiupt, and m which 
the only internal work which needs to be taken into account is that 
due to the faction of the stieam bed, as in cases of unifoim motion 
Further, the motion will be supposed to be steady, the mean velocity 
at each given cross section remaining constant, though it vanes fiom 
section to section along the course of the stream 
Let fig* 119 represent a longitudinal section of the stream, A 0 A X 
being the water surface, B 0 B X the stream bed* Let A 0 B 0? AjBj be 



Fig 119 

cross sections normal to e direction of flow Suppose the mass 
of water AqBqA;^ comes m a short time 0 to C 0 D 0 C 1 D I , and let the 
work done on the mass be equated, to its change of kinetic energy 
during that period Let l he the length A 0 A X of the portion of the 
stieam consideied, and a the fall of surface level m that distance. 
Let Q be the discharge of the stream per second 

Change of Kinetic Energy — At the end of the time 0 there are as 
many pai tides possessing the same velocities m the space cyDaAiBj 
as at the beginning The 
change of kinetic energy 
is therefore the diffeienee 
of the kinetic energies of 
A 0 B 0 C 0 D 0 and A 1 B 1 0 1 D 1 
Let fig 120 represent 
the cross section A 0 B 0 , 
and let o> be a small ele- 1 

ment of its area at a - bl A* 120 

point where the velocity is v Let n 0 be the whole area of the cross 
section and w 0 the mean velocity for the whole cross section. From 
the definition of mean velocity we have 




Let i~ 2 f Q + u 3 where iv is the diffeienee between the velocity at the 
small dement & and the mean velocity For the whole eio^s 
section, 2a? 16 = 0 

The mass of fluid passing through the dement of section a?, m 8 

■> Gr G 

seconds, is — wi8, and its Lmetie energy is — mi%8 For the whole 

y 2y 

section, the lone tic eneigy of the mas* A 0 B o C u D 0 passing m 8 seconds 
is 


G0 

~77 


2itd, 


Go f 

"27 t 


4- 2a?R ? (u!' 0 4* U* )j- 


The factor is equal to 2 w 0 4-i, a quantity necessarily 

positive Consequently 2a?i' i > Xl 0 V, and consequently the kinetic 
energy of A 0 B 0 C U D 0 is greater than 


GO 

% 


GO 
2 g 


Qv 


which would he its value if all the pai tides passing the section had 
the same velocity u Q Let the kinetic energy he taken at 


Go n « 


GO 


Quy 


2 ”"2 g 

wheie a is a corrective factor, the value of which has been cli- 
mated by Belanger at 1 1 1 Its precise value is not of gieat 
importance 

In a similai way we should obtain for the kinetic energy of 
AjBjCiDi the expression 


Go n „ GO n 
,-P. lKl *= a —Qu 


2 

l ? 


where % are the section and mean velocity at A 1 B 1 , and where a 
may be taken to have the same value as before without any import- 
ant erroi 

Hence tlie change of kinetic energy m the whole mass A^A^ 
m 0 seconds is 




(i) 


2Iotne TFo?L of the Weight and Pressutes — Considei a small 
filament a which comes in 8 seconds to c Q Cj The work done by 
gravity during that movement is the same as if the portion a u c 0 weie 
earned to a l c 1 Let dQd be the volume of a 0 c 0 or a x c l9 and y 0 , y x the 
depths of a Qi a ± fiom the surface of the stieam Then the volume 
dQd or G<fQ0 pounds falls thiough a vertical height 2 J r y 1 ~y 0i and 
the work done by gravity is 

GJQ0(s4-y 1 «2/ o ) . 

Putting#* for atmosphene pressure, the whole pressure per unit of 
area at a 0 is and that at a x is - (Qy 1 +p a ) The work of 

these pressures is 

g (7 + if- iji - §■) dci $ > 

= G(]/ 0 -y 1 )dQe. 

Adding this to the work of gravity, the whole wolk is GzdQB , oi, 
for the w hole cross section, 

G;Q0 . . (2) 

TFoih expended in Oiei coming the Faction of the BL cam Bed — 
Let A'B', A"B" be two cioss sections at distances s and s-f-c?s from 
A O B 0 Between these sections the velocity may he treated as 
uniform, because by hypothesis the changes of velocity from section 
to section are giadual Hence, to this short length of stieam the 
equation fox uniform motion is applicable But m that ease the 
work m overcoming the friction of the stream bed between A'B 7 and 
A"B" is 


where u, Xi & are the mean velocity, wetted perimeter, and section 
at A'B', Hence the whole work lost in friction from A 0 B a to A 1 B 1 
will be 



Equating the work given m (2) and (3) to the change of kinetic 
energy given in (1), 


GQ0, 

“¥ {! 


s4 


7 (V- V) 

2<? 


* 

£. *ds. 

2 g Q 


1 Boussmesq has shown that this mode of determining the eonechre factor 
is not satisfactory 
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105 Fuiifftttiie'it't! Differential Fymtioa of Steady Tatted Motion 
— suppose tlie equation juat found to be applied to an indefinitely 
sly at length th of tlie stream* limited by the end sections ab, ad> v 
taken for" simplicity normal to the stream bed (fig 121) Foi that 



Fig 1*21 

short length of stream the fall of surface level, or difference of level of 
a and a v may be mitten dz. Also, if we write u for u 0 , and it + du for 

"'tiiL becomes^. 

? it _ .9. 


Hence the conation applicable 


( 1 ) 


■u ir the term 1 

to an indefinitely short length of the stream is 

_ udu V f. 2£~ 7 

= -L.fz-t-~.ds 

rj 2g 

Prom this equation some general conclusions may be arrived at as 
to the form of tlie longitudinal section of tlie stream, but, as the 
investigation is somewhat complicated, it is convenient to simplify 
ic bv u stinting the conditions of the problem. 

MxhmtJioh of the Formula for the Restricted Case of a Stream 
fencing ui a Pnmnaiic Stream Bed of Co actant Slope — Let i be 
the constant slope of the bed. Draw ad parallel to the bed, and ac 
horizontal. Then dz is sensibly equal to a'c The depths of the 
stream, h and h + dh t are sensibly equal to ab and a f b\ and therefore 
dh —a'd Also cd is the fall of the bed in the distance ds, and is 
equal to ids. Hence 

dz = ahl «■ cd - ah =* ids - dh ..... (2) 

Since the motion is steady — 

Q = flu « constant 

Differentiating, 

ndu+ucUi=0 , 

_ ttdil 

• • f?B “ - n ' 

Let x be the width of the stream, then d€i—xdh very nearly. 
Inserting this value, 


du- 


~dh 


(3). 


Putting the values of du and dz found in (2) and (3) in equation (1), 


id$-dh= 

dh 

ds" 


u-x T _ , Y > V* J 

=——dh+^-(—ds. 
gQ & '2g 

X > v? 

% ~ Q ^ 2j y 


x 

a 


(4). 

1 ~ — 

9 

Further Restriction to the Cam of a Stream of Rectangular Section 
and of Indefinite Width. — The equation might be discussed m the 
form just given, but it becomes a little simpler if restricted in the 
way just stated. For, if the stream is rectangular, and if x 

is large compared with A, nearly Then equation (4) 

becomes 


dh , h 2qth 
ds m 4 irr ~' 


1- 


[5> 


gh 


106 General Indications as to the Form of Water Surface fur- 
nished by Fquatim (5) —Let A*A. {fig. 122) be the water surface, 
BJ& the bed m a Ion- 4 - *-—■ 1 **-'■ 1 


tian ai a distance s i 


ptudnral section of the stream, and ab any sec- 
rom B & the depth ah being h. Suppose B 0 B 1} 

B 0 A S taken as rectangular coordinate axes, then ~~ is the trigono- 
metric tangent of the angle which the surface of the stream at a 
makes wAh the axis B 0 B r 


This tangent ~ will be positive, if the 


stream is increasing in depth in the direction B 0 B X ; negative, if the 
stream is diminishing m depth from B 0 towards If — -=*0, the 


surface of the stream is parallel to the bed, as m cases of uniform 
motion But from equation (4) 


dh 

ds 


0, if 


G £ 2 g U ’ 


.u 2 O 

C— ■« — i = /fin 

b 2 g X 


which is the well-known general equation foi uniform motion, based 
on the same assumptions as the equation for varied steady motion 
now being considered The case of uniform motion is theiefore a 
limiting case between two different kinds of varied motion 



Fig 122 

Consider the possible changes of value of the fraction 
1 Hgih 


As h tends towards the limit 0, and consequently u is large, the 
numerator tends to the limit - co . On the other hand if ft= oo , m 
which case u is small, the numerator becomes equal to 1, For a 
value H of h given by the equation 


l-fi 


2giH 


= 0, 




2 gi 

we fall upon the case of uniform motion, 
may be tabulated thus — 


The results just stated 


For ft=* 0 H >H oo 

the numerator has the value - co 0 >0 1 , 

Next consider the denominator If h becomes very small, m which 
case u must be very large, the denominator tends to the hunt - co . 
As h becomes very large and u consequently very small; the 

denominator tends to the limit 1. For h=— } or u=\fgh } the 

denominator becomes zero Hence, tabulating these results as be- 
fore . — 


For ft- 0 co 

g g 

the denominator becomes - co 0 >0 1 , 


107 . Case 1.— -Suppose h }>— , and also H, or the depth greater 

9 


than that corresponding to uniform motion In this case — is 
•a* _ ds 

positive, and the stream increases in depth in the direction of fiow 
In fig. 123 let B 0 B 1 be the bed, C 0 Ci a line paiallel to the bed and 



at a height above it equal to H. By hypothesis, the surface A^Aj o* 
the stream is above C 0 Cfi, and it has just been shown that the depth 
of the stream increases from B 0 towards But gomg up stream 

ft approaches more and more nearly the value H, and therefore ^ 

ds 
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approaches the limit 0, or the surface of the stream is asymptotic 
to CqC! Going down stream h increases and u diminishes, the 


numerator and denominator of the fraction 


1 r^ lh 
i u 2 


both tend 


dh 

tow aids the limit 1, and ^ to the limit i That is, the surface of 

the stream tends to become asymptotic to a horizontal line D 0 Dj 
The form of water surface here discussed is produced when the 
flow of a stream originally uniform is altered by the construction of 
a weir. The raising of the water surface above the level C^Ch is 
termed the backwater due to the weir 

108 Case 2 — Suppose and also Tk^E. Then is nega- 

tive, and the stream is diminishing in depth m the direction of flow 
In fig 124 let 
B 0 B X he the 
stream bed as be- 
fore , CoOl a line 
drawn parallel to 
B 0 B X at a height 
above it equal ' 
to H By hypo- 
thesis the surface 
ApAjofthestieara 
is below CoCj, 
and the depth has 
;just been shown to dimmish from B 0 towards B x Going up stream h 

approaches the limit H, and ~ tends to the limit zero That is, up 

stieam A^ is asymptotic to CqCx Gomg down stream h 

diminishes and u increases ; the inequality 7i>— diminishes , the 

,,2 9 

1 _ ^ u 

denominator of the fraction tends to the limit zero, and 

i-A 

dh 9* 1 

consequently ^ tends to co That is, down stream AqAj^ tends to a 



Fig 124. 


direction perpendicular to the bed Before, however, this limit was 
reached the assumptions on which the general equation is based 
would cease to be even approximately true, and the equation would 
cease to he applicable The filaments would have a relative motion, 
which would make the influence of internal friction in the fluid 
too important to be neglected A stream surface of this form may 
be produced if there is an abrupt fall m the bed of the stream (fig 
125) 



Fig 125 

On the Ganges canal, as originally constructed, there were abrupt 
falls precisely of this kmd, and it appears that the lowering of the 
water surface and increase of velocity which such falls occasion, for 
a distance of some miles up stream, was not foreseen. The result 
was that, the velocity above the falls being greater than was 
intended, the bed was scoured and considerable damage was done to 
the works * 4 ’When the canal was first opened the water was 
allowed to pass fieely over the crests of the overfalls, which were laid 
on the level of the bed of the earthen channel , erosion of bed and 
sides for some miles up rapidly followed, and it soon became apparent 
that means must be adopted foi raising the surface of the stream at 
those points (that is, the crests of the falls) Planks were accord- 
ingly fixed m the grooves above the bridge arches, or temporary 
weirs were formed over which the water was allowed to fall , msome 
cases the surface of the water was thus raised above its normal 
height, causing a backwater m the channel above” (Crofton’s 
Report on the Ganges Canal , p 14). Fig 126 represents m an 
exaggerated form what piobably occurred, the diagram being 
intended to represent some miles 7 length of the canal bed above the 
fall AA parallel to the canal bed is the level corresponding to 
uniform motion with the intended velocity of the canal In con- 
sequence of the piesence of the ogee fall, however, the water surface 
would take some such form as BB, corresponding to Case 2 above, 
and the velocity would be greater than the intended velocity, nearly 
m the inverse ratio of the actual to the intended depth By con- 
structing a weir on the crest of the fall, as shown by dotted lines, a 


new water suiface CC corresponding to Case 1 would be produced, 
and by suitably choosing the height of the weir this might be made 
to agree approximately with the intended level AA 



309 Case 3 — Suppose a stream flowing uniformly with a depth 

H< — . For a stream m uniform motion onf the sti earn 

9 2 g 

u* 

is of indefinitely great width, so that m=H, then « ?H, and 


H = C Consequently the condition stated above involves that 

X 

2 


%<7' “ tiiat 


If such a stream is interfered with by the construction of a weir 
which raises its level, so that its depth at the weir becomes \ I 


9 


then for a portion of the stream the depth h will satisfy the con- 
ditions h < and /(> H, which are not the same as those assumed 


m the two previous cases At some point of the stream above the 
weir the depth h becomes equal to — , and at that point ~ becomes 

infinite, or the surface of the stream is normal to the bed It is ob- 
vious that at that pomt the influence of internal friction will be too 
great to be neglected, and the general equation will cease to repie- 
sent the true conditions of the motion of the water It is known 


that, m cases such as this, there occurs an abrupt nse of the free 
surface of the stream, or a standing wave is formed* the conditions 
of motion m which will be examined presently 
It appears that the condition necessary to give use to a standing 

wave is that How £ depends for different channels on the 


roughness of the channel and its hydraulic mean depth M Bazin 
has calculated the values of ( for channels of different degrees of 
roughness and different depths given m the following table, and the 
corresponding minimum values of % for which the exceptional case 
of the production of a standing wave may occur 



Slope "below 

Standing Wave Foimed 

Nature of Bod of Stream 

v Inch a Stand 
ing Wa\e is 





Slope m feet 

Least Depth 


impossible in 


feet per foot 

per foot 

m feet 

Very smooth cemented ) 
surface . [ 

0 00147 


0 002 

0 003 

0 004 

0 262 

098 

065 




0 003 

394 

Ashlar or brickwork .. 

0 00186 


0 004 

197 




0 006 

098 



; 

0 004 

1 181 

Bubble masonry . , .. 

0 00235 


0 006 1 

*525 



0 010 : 

262 


1 

[ 

0 006 

3 478 

Earth ... 

0 00275 - 

) 

0 010 

1542 


! 1 

! 

0 015 j 

919 


Standing Waves 

110 The formation of a standing w ave was first observed by 
Bidone Into a small rectangular masonry channel, having a slope 
of 0 023 feet per foot, he admitted water till it flowed uniformly 
with a depth of 0 2 feet He then placed a plank across the stream 
which raised the level just above the obstruction to 0 95 feet He 
found that the stream above the obstruction was sensibly unaffected 
up to a point 15 feet from it At that point the depth suddenly 
increased from 0 2 feet to 0 56 feet. The velocity of the stream m 
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the part unaffected by the obstruction was 5*51 feet per second. 
Above the [joint where the abrupt change of depth occurred u- = 
5 -5 4‘* = 80 *f ? ami g/t = 822 0*2=6*44 ; hence ?r was >#/*. J ust he- 

I >\r th.* abrupt change of depth 2 ' = 5*54 x ^ih = l*07 ; h 2 =3*8S; 

and lift =02 “2 :< 0*56 = 13 *03 ; lienee at this point u~<jjK Between 
these two points, therefore, u=gh ; ami the condition for the pro- 
duction of a standing wave occurred. 

The change of loved at a standing wave may he found thus. 
Let fig. 127 "represent the longitudinal section*’ of a stream and 



Fig, 


127, 


ah, erf cross sections normal to the bed, which for the short distance 
considered maybe assumed horizontal. Suppose the mass of water 
abed to come to al/c'tV in a short time t ; and let ?/ 0 , be the veloci- 
ties at ah and erf. 0,,,^ the areas of the cross sections. The force 
causing change of momentum in the mass abed estimated horizon- 
tally is simply the difference of the pressures on ah and erf. Putting 
for the depths of the centres of gravity of ah and cd measured 
down from the free water surface, the force is G(/g.O l} - /ijQj) pounds, 
and the impulse in t seconds is G (A A G 0 -/i 1 i2 1 ) t second pounds. 
The horizontal change of momentum is the difference of the momenta 
of eie'rf/ and aWb* ; that is, 


|(£V 't-Qpfit. 

Hence, cijuating impulse ami cliauge of momentum, 
G - 71^)1=— ; 

h a Q :) - lA. tec ~ Q " n <'~ : . 
a 


cn 


For simplicity let the section he rectangular, of breadth B and 
depths H 0 anlHj, at the two cross sections considered; then# 0 =l H 0 , 

and Hence 

But, since Q v « 0 = we have 

rr a 

* 

H 0 s -H a 3 =^(§foH^ .... (2). 

This equation is satisfied if which corresponds to the case 

of uniform motion. Dividing by H 0 - H i5 the equation becomes 

|l(H t +H (3); 

n Q 9 


... . . (4). 

In Bldone’s experiment « # * 5*54, and H *=0*2. Hence H 1 =Q*52, 
which agree# very well with the observed height 



Fig. 128. 


produced at the foot of 


HI. A standing wave is frequently \ 
a weir. Thus in the ogee falls originally constructed on the 
Ganges canal a standing wave ms observed as shown in fig. 128. 
The water falling over the weir crest A acquired a very high velo- 
city on the steep slope AB, and the section of the stream at B 
became very small. It easily happened, therefore, that at B the 

depth A <H- . In flowing along the rough apron of the Weir the 
9f 


velocity u diminished and the depth h increased. At a point 0, 

where h became emialto— , the conditions for producing the stand- 
11 9 

ing wave occurred. Beyond C the free surface abruptly rose to the 
level corresponding to uniform motion with the assigned slope of 
the lower reach of the canal. 

A standing wave is sometimes formed on the clown stream 
side of bridges the piers of which obstruct the flow of the water. 
Some interesting 
eases of this kind 
are described in 
a paper on the 
“Floods in the 
Xerbudda Talley” 
in the Free. Inst, 
of Civil Engineers , 
vol. xxvii. p. 222, 
by Mr A. 0. How- 
den. Fig. 129 is 
compiled from the 
data given in that 
paper. It repre- 
sents the section 
of the stream at 
pier S of the Towah 
Viaduct, during the 
flood of 1565. The 
ground level is not 
exactly given by 
Mr Howden, but 
has been inferred from data given on another drawing. The 
velocity of the stream was not observed, but the author states 
it was probably the same as at the Gunjal river during a similar 
flood, that is 16 '58 feet per second. How, taking the depth 
on the down stream face of the pier at 26 feet, the velocity 
necessary for the production of a standing wave would be 
u = \fgh = a^/( 32 *2 x 26) = 29 feet per second nearly. But the velo- 
city at this point was probably from Mr Howden’s statements 
16'5Sx|® = 25*5 feet, an agreement as close as the approximate 
character of the data would lead us to expect. 



Fig. 129. 


XL OH STREAMS AHD RIVETS. 

11*2. Catchment Basin . — A stream or river is the channel for the 
discharge of the available rainfall of a district, termed its catchment 
basin. The catchment basin is surrounded by a ridge or watershed 
line, continuous except at the point where the river finds an 
outlet. The area of the catchment basin may be determined from 
a suitable contoured map on a scale of at least 1 in 100,000. Of 
the whole rainfall on the catchment basin, a part only finds its way to 
the stream. Part is directly re-evaporated, part is absorbed by vege- 
tation, part may escape by percolation into neighbouring districts. 
The following table gives the relation of the average stream dis- 
charge to the average rainfall on the catchment basin (Tiefenbacher). 



Ratio of average 
Discharge to 
average Rainfall. 

Loss by Evapora- 
tion, <fcc., in per 
cent, of total 
Rainfall. 

Cultivated land and spring- ) 

forming declivities } 

Wooded hilly slopes. ....... ...... 

'3 to *33 

*35 to *45 
‘55 to *60 

67 to 70 

55 to 65 

40 to 45 

Haked un fissured mountains ... 


113. Flood Discharge . — The flood discharge can generally only be 
determined by examining the greatest height to which floods have 
been known to rise. To produce a flood the rainfall must be heavy 
and widely distributed, and to produce a flood of exceptional height 
the duration of the rainfall must be so great that the flood waters 
of the most distant affluents reach the point considered, simultane- 
ously with those from nearer points. The larger the catchment 
basin the less probable is it that all the conditions tending to pro • 
duce a maximum discharge should simultaneously occur. Further, 
lakes and the river bed itself act as storage reservoirs during the rise 
of water level and diminish the rate of discharge, or serve as flood 
moderators. The influence of these is often important, because very 
heavy rain storms are in most countries of comparatively short 
duration. Tiefenbacher gives the following estimate of the flood 
discharge of streams in Europe: — 

Flood discharge of Streams 

per Second per Square Mile 


of Catchment Basin. 

In flat country ...... 8*7 to 12*5 cub, ft. 

In Mly districts. 17*5 to 22*5 ,, 

In moderately mountainous districts. ..... 36 *2 to 45 *0 , , 

In very mountainous districts 50*0 to 75*0 ,, 
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It lias been attempted to expiess tlie deeiease of the rate of flood 
disebaige with the meiease oi extent of the catchment hasm by 
empirical foimuLe Thus Colonel O’Connell pi eposes the foinnila 
wheie Mis a constant called the modulus of the liver, the 
value of which depends on the amount of rainfall, the ph} sical char- 
acters of tlie hasm, and the extent to which the floods are moderated 
by stoiage of the watei If M is small for any given river, it shows 
that the rainfall is small, 01 that the permeability or slope of the sides 
of the valley i s such that the wmtei does not diam rapidly to the liver, 
or that lakes and nvei bed moderate the use of the floods If 
■values of M aie known foi a number of nvers, they may be used m 
mfeiimg the piobahle discharge of other similar rivers For British 
uveis M vanes fiom 0 43 for a small stream draining meadow T land to 
37 for the Tyne Genei ally it is about 1 5 or 20 For large European 
livcis M vines fiom 16 for the Seme to 67 5 for the Danube For 
the Nile M = 11, a low" value which lesults from the immense length 
of the Nile thioughout which it receives no affluent, and probably 
also fiom the influence of lakes For diflerent tributaries of the 
Mississippi M vanes fiom 13 to 56 For vanous Indian uveis it 
varies fiom 40 to 303, this variation being due to the great 
variations of lamfall, slope, and character of Indian nvers 

In some of the tank projects in India, the flood discharge has 
been calculated from the formula D = C where D is the dis- 
charge m cubic yaids per hour from n square miles of basm The 
constant C was taken = 61,523 m the designs for the Ekrooka tank, 
= 75,000 on Ganges and Godavery works, and = 10,000 on Madias 
woiks 

114 Ad to, i of a Stteciai on its Bed — If the velocity of a stream 
exceeds a certain limit, depending on its size, and on the size, heavi- 
ness, foim, and coherence of the material of which its bed is composed, 
it scorns its bed and carries forwaid the matenals The quantity 

of material which a given _ _ _ 

stream can eanv m suspension 
depends on the size and density 
of the pai tides m suspension, 
and is greater as the velocity of , 
the stieani is greater It m 
one pait of its course the velo- 
city of a stieim is gieat enough 


T 


Fig 130 


to scoui the bed and the water becomes loaded with silt, and in 
a subsequent put of the rivet’s course the velocity is diminished, 
then part of the transported mateual must be deposited Piobably 

deposit and scour _ . .. - — — g — ... - .. 

go on simultane- 
ously ovei the whole 
river bed, but m 
some parts the rate 
of scour is in excess 
of the rate of de- 
posit, and m other 
parts the late of de- 
posit is m excess of 


v 




a' 


Fig 131 


•i 

o 


and fiom this 
obtained • — 


the following values of the mean velocity are 



Bottom Velocity 

Mean Vdoeit> 

1 Soft earth 

0 25 

33 

2 Loam 

0 5U 

65 

3 Sand 

1 00 

1 30 

4 Giavel 

2 00 

2 62 

5 Pebbles 

3 40 

4 46 

6 Broken stone, fimt 

4 00 

5 25 

7 Chalk, soft shale 

5 00 

6 56 

S Hock in beds 

6 00 

7 87 

9 Hard rock 

10 00 

13 12 


The following table of velocities which should not be exceeded 
m channels is given m the Ingrnitius Taschc ill itch of the Ytrem 
“ Hutte” — 



Surface 

V eloeit-v 

Mean 

Vdotvj 

Bottom 

Velocity 

Slimy eaitli or brown clay 

Clay*' 

Finn sand 

Pebbly bed 

Bouldei bed 

Conglomerate of slaty fiagments 
Stiatified rocks 

Haid rocks 

49 

9S 

1 97 

4 00 i 

5 00 

7 28 

S 00 

14 00 

36 

75 

1 51 

3 15 

4 03 

6 10 

7 45 

12 15 

26 

52 

1 02 

2 30 

3 OS 

4 90 

6 00 

10 36 


the rate of scour Deep streams appear to have the greatest scour- 
ing power at any given velocity. It is possible that the difference 
is strictly a difference of transporting, not of scouring action Let 
fig 130 represent a section of a stream The material lifted at a 
will be diffused through the mass of the stream and deposited at 
different distances down stream The ai erage path of a particle 
lifted at a will be some such curve as ale, and the average distance 
of transpoit each time a particle is lifted will be represented by ac 
In a deeper stream such as that in fig 131, the average height to 
which particles are lifted, and, since the rate of 
vertical fall thiough the water may be assumed 
the same as before, the average distance a l d of 
transpoit, will be greater Consequently, al- 
though the scorn mg action may be identical m 
the two streams, the velocity of transport of 
material down stream is greater as the depth of 
the stream is greater The effect is that the 
deep stieam excavates its bed moie rapidly than 
the shallow stieam 

115 Button i Velocity at uliicli Scour commences — The following 
bottom velocities weie determined by Dubuat to be the maximum 
velocities consistent with stability of the stream bed for different 
matenals 

Darcy and Bazin give, for the relation of the mean velocity 
and bottom velocity i'&, 


116 ItcQiuie of a liner ChaA/td — A river channel is said to be m 
a state of regime, or stability, when it changes little m di aught or 
form m a senes of yeais In some nvers the deepest part of the 
channel changes its position peipetually, and is seldom found m the 
same place m two successive years The smuousness of the nver 
also changes by the ero&ion of the bunks, so that m time the position 
of the river is completely altered In otliei nvers the change fiom 
yeai to year is veiy small, but piobably the regime is nevtr perfectly 
stable except where the livers flow oier a lock} bed 

If a river had a constant disehaige it would giadually modify its 
bed till a permanent regime was established But as the volume 
discharged is constantly changing, and therefore the velocity, silt is 
deposited when the velocity" deci eases, and scour goes ou when the 
velocity increases m the same place When the scouring and silt- 
ing are considerable, a perfect balance between the two is laiely 
established, and hence continual variations occur in the form of the 
river and the direction of its currents In other cases, where the 
action is less violent, a tolerable balance may r be established, and the 
deepening of the bed by scour at one time is compensated by the 
silting at anothei In that case the general regime is permanent, 
though alteration is constantly going on This is more likely- to 
happen if by artificial means the erosion of the banks is pi evented. 
If a nver flows in soil incapable of resisting its tendency to scour 
it is necessarily sinuous (§ 103), for the slightest deflexion of the 
cm rent to either side begins an erosion which increases progres- 
sively till a considerable bend is foimed If smh a river is 
straightened it becomes sinuous again unless its banks are pro- 
tected fiom scour 

117 Longitudinal Section of Bn cr Bed —The declivity of rivers 
deci eases from source to mouth, In their highei paits rapid and 


1 l.Tynt 




^ 7|7TL r — *f— 

— £>711/ 
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But 


n + 10 8 

87 f I), 


. , Vto^Vb~ 

Taking a mean ralue for (, we get 

312^, 



torrential, flowing over beds of gravel or boulders, they enlarge in 
volume by receiving affluent streams, their slope diminishes, their 
bed consists of smaller materials, and finally they reach the sea 
Fig 132 shows the length m miles, and the surface fall m feet per 
mile, of the Tyne and its tributaries 
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The deci t ist* of the slope is due to two causes (I) The action of 
the transporting pawtr of the water, carrying the smallest debris 
the gn itcst distance, causes the bed to be less stable neat the mouth 
than m the hightr parts of the river , and, as the river adjusts its 
slope to the stability of the bed b 5 scouring or increasing its sinous- 
ntss when the slope ia too great, and by silting or straightening 
Its course if the slope is too small, the decreasing stability of the 
btd would coincide with a decreasing slope (2) r lhe increase of 
volume and section of the river leads to a decrease of slope , foi 
the Larger the section the less slope is necessary to ensure a given 
\ elocity 

The following investigation, though it relates to a purely arbitrary 
case, is not without interest Let it he assumed, to make the con- 
ditions definite— (1) that a river flows over a bed of uniform 
resistance to scour, and let it he further assumed that to maintain 
stability the velocity of the nver in these cncumstances is constant 
flora source to mouth .* (2) suppose the sections of the river at al) 
points are similar, so that, b being the breadth of the river at any 
point, its In drank e 
mean depth is n& 
and its section is 
cb* 7 where a and c 
are constants appli- 
cable to all parts of 
the river, {3} let us 
forth er assum e that 
the discharge in- 
creases uniformly m consequence of the supply from affluents, so 
that, if l is the length of tne river from its source to any given 
[Hunt, the discharge there will he kl 3 where h is another constant 
applicable to all points in the course of the river. 

Let AB (fig. 133) be the longitudinal section of the river, whose 
source is at A ; and take A for the origin of vei tical and horizontal 
coordinates. Let C be a point whose ordinates are x and y, and let 
the river at C have the breadth b, the slope i, and the velocity v 

Since velocity x area of section ““discharge. vcb^—kL or &*=* a / ^ * 

V cv 

Hydraulic mean depth a a / ~ . 

V (v 

But, by the ordinary formula for the flow of rivers, ; 

m a ^ kt 


A 

D 

X 


__ j 



<r~ 

B 

Y 

Fig 133. 



But i Is the tangent of the angle which the curve at G makes with 
the axis of X, and is therefore ~ ~ . Also, as the slope is small, 
l ** AC AD — x nearly. 



and, remembering that v is constant. 



or y - «“ constant x x , 

so that the curve is a common parabola, of which the axis is hori- 
zontal and the vertex at the source. This may be considered an 
ideal longitudinal section, to which actual rivers approximate more 
or less, with exceptions due to the varying hardness of their beds, 
and the irregular manner in which their volume increases 
118* Surface Level of River * — The surface level of a river is a 
plan© changing constantly in position from changes in the volume 
of water discharged, and more alowly from changes in the nver bed, 
mid the circumstances affecting the drainage into the river. 

Jbr the purposes of the engineer, it is important to determine (1) 
the extreme low water level, (2) the extreme high water or flood 
level, and {3) fhe highest navigable level 
(1) Low W aicr Level cannot be absolutely known, because a river 
reaches its lowest level only at rare intervals, and because alterations 
in the cultivation of the land, the drainage, the removal of forests, 
the removal or erection of obstructions in the nver bed, &c., 
gradually alter the conditions of discharge The lowest level of 
which records can be found is taken as the conventional or approxi- 
mate low water level, and allowance is made for possible changes. 

f2> Htgh W aler or Flood Level, — The engineer assumes as the 
highest flood level the highest level of which records can be ob- 
tained* In forming a judgment of the data available, it must he 
remembered that the highest level at one point of a river is not 
always simultaneous with the attainment of the highest level at 
other points, and that the nse of a river in flood is very different 
in different parts of its course. In temperate regions, the floods of 
rivers seldom rise more than 20 feet above low water level, but in 
the tropics the rise of floods is greater. 

0} Highest Navigable ZeveL— When the river rises above a 
certain level, navigation becomes difficult from the increase of the 


velocity of the current, or from submersion of the tow paths, or 
from the headway under bridges becoming insufficient Oidmaiily 
the highest navigable level may he taken to be that at which the 
river begins to overflow its banks 
119 Relative Value of Different Materials for Submei ged Woi Jcs — 
That the power of water to remove and transport different materials 
depends on their density has an important bearing on the selection 
of materials for submerged works In many eases, as in the aprons 
or floorings beneath bridges, oi m front of locks or falls, andm the 
formation of training walls and breakwaters by pm res petdus, 
which have to resist a nolent current, the materials of which the 
structures are composed should he of such a size and weight as to he 
able individually to legist the scouring action of the water The 
Leanest materials will therefore be the best , and the different value 
of materials m this respect will appear much moie striking, if it is 
remembered that all materials lose part of their weight in w^ater 
A block whose volume is V cubic feet, and whose density m air is 
w K> per cubic foot, weighs m air wY 3b, but m w-ater only 
(a? - 62 4) Y !b 


1 

Weight of a Cubic Poot m tb 

In Air 

In Water 

Basalt 

187 3 

124 9 

Brick 

130 0 

67 6 

Brickwork 

112 0 

49 6 

Granite and limestone 

170 0 

107 6 

Sandstone 

144 0 

SI 6 

Masonry 

116-144 

53 6-81 6 


120 Inundation Deposits from a River — When amer can yin g 
silt periodically overflows its hanks, it deposits silt over the area 
flooded, and gradually raises the surface of the country The silt is 
depositedin greatest abundance where the water first leaves the river 
It hence results that the section of the country assumes a peculiar 
form, the nver flowing in a trough along the crest of a lidge, from 
which the land slopes dowmw ards on both sides The silt deposited 
from the water forms two wedges, having their thick ends towards 
the nver (fig 134). 



Fig 134. 

This is strikingly the case with, the Mississippi, and that river is 
now kept from flooding immense areas by artificial embankments or 
levees In India, the term deltaic segment is sometimes applied to 
that portion of a river running through deposits formed by inunda- 
tion, and having this characteristic section The irrigation of the 
country m this case is veiy easy, a comparatively slight raising of 
the river surface by a weir or anmcut gives a command of level 
which permits the water to be conveyed to any part of the district. 

121 Deltas — The name delta was oi lgmally given to the A-shaped 
portion of Lower Egypt, included between seven branches of the Nile 
It is now' given to the whole of the alluvial tracts round nver mouths 
formed by deposition of sediment from the nver, where its velocity 
is checked on its entrance to the sea The characteristic feature of 
these alluvial deltas is that the nver traverses them, not m a single 
channel, but m two or many bifurcating branches Each branch 



has a tract of the delta underits influence, and gradually raises the 
surface of that tract, and extends it seaward. As the delta extends 
itself seaward, the conditions of discharge through the different 
branches change. The water finds the passage through one of the 
branches less obstructed than through the others , the velocity and 
scouring action m that branch are increased , in the others they 
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diminish. The one channel gradually absorbs the whole of the 
water supply, while the other branches silt up. But as the mouth 
of the new main channel extends seaward the resistance increases 
both from the greater length of the channel and the formation of 
shoals at its mouth, and the river tends to form new bifurcations 
AC or AD (fig. 135), and one of these may in time become the main 
channel of the river. 

122. Field Operations preliminary to a Study of River Improve- 
ment . — There are required (1) a plan of the river, on which the 
positions of lines of levelling and cross sections are marked ; (2) a 
longitudinal section and numerous cross sections of the river ; (3) a 
series ofgaugings of the discharge at different points and in different 
conditions of the river. 

Longitudinal Section . — This requires to be carried out with great 
accuracy. A line of stakes is planted, following the sinuosities of 
the river and chained and levelled. The cross sections are referred to 
the line of stakes, both as to position and direction. To determine 
the slope of the water surface great care is necessary. 

123. Cross Sections. — A stake is planted hush with the water, and 
its level relatively to some point on the line of levels is determined. 
Then the depth of the water is determined at a series of points (if 
possible at uniform distances) in a line starting from the stake and 
perpendicular to the thread of the stream. To obtain these, a wire 
may be stretched across with equal distances marked on it by hang- 
ing tags. The depth at each of these tags may he obtained by a 
light wooden staff, with a disk-shaped shoe 4 to 6* inches in diameter. 
If the depth is great, soundings may be taken by a chain and weight. 
To ensure the wire being perpendicular to the thread of the stream, 
it is desirable to stretch two other wires similarly graduated, one 
above and the other below, at a distance of 20 to 40 yards. A 
number of floats being then thrown in, it is observed whether they 
pass the same graduation on each wire. 

Bor large and rapid rivers the cross section is obtained by sound- 
ing in the following way. Let AC (fig. 136) be the line on which 
soundings are required. A base line AB is measured out at right 
angles to AC, and ranging staves are set np at AB and at D in line 
with AC. A boat is allowed to drop down stream, and, at the moment 
it comes in line with AD, the 
lead is dropped and an ob- 
server in the boat takes, with %. 4 llLLLlJ JL 

a box sextant, the angle 
ABB subtended by AB. 

The sounding line may have 
a weight of 14 fib of lead, 
and, if the boat drops down 
stream slowly, it may hang 
near the bottom, so that the 
observation is made instant- 
ly. In extensive surveys of 
the Mississippi observers 
with theodolites were sta- 
tioned at A and B. The then - ! j 

dolite at A was directed to- J} 

wards C, that at B was kept B 

on the boat. When the boat 
came on the line AC, the Big, 136. 

observer at A signalled, the sounding line was dropped, and the ob- 
server at B read off the angle ABE. By repeating observations a 
number of soundings are obtained, which can be plotted in their 
proper position, and the form of the river bed drawn by connecting 
the extremities of the lines. From the section can be measured 
the sectional area of the stream 0 and its wetted perimeter x ; and 
from these the hydraulic mean depth m can be calculated. 

124. Measurement of the Discharge of Rivers . — The area of cross 
section multiplied by the mean velocity gives the discharge of the 
stream. The height of the river with reference to some fixed mark 
should be noted whenever the velocity is observed, as the velocity 
and area of cross section are different in different states of the river. 
To determine the mean velocity various methods may be adopted ; 
and, since no method is free from liability to error, either from the 
difficulty of the observations or from uncertainty as to the ratio of 
the mean velocity to the velocity observed, it is desirable that more 
than one method should be used. 

Instruments foe Measuring the Velocity of Water. 

125. Surface Floats are convenient for determining the surface 
velocities of a stream, though their use is difficult near the banks. 
The floats may be small balls of wood, of wax, or of hollow metal, so 
loaded as to float nearly flush with the water surface. To render 
them visible they may have a vertical painted stem. In experi- 
ments on the Seine, cork balls If inches diameter were used, loaded 
to float flush with the water, and provided with a stem. In Captain 
Cunningham’s observations at Roorkee, the floats were thin circular 
disks of English deal, 3 inches diameter and £ inch thick. For 
observations near the banks, floats 1 inch diameter and ^ inch 
thick were used. To render them visible a tuft of cotton wool was 
used loosely fixed in a hole at the centre. 


The velocity is obtained by allowing the float to be carried down, 
and noting the time of passage over a measured length of the stream. 
If v is the velocity of any float, t the time of passing over a length 


?, then v = 


To mark out distinctly the length of stream over 


which the floats pass, two ropes may be stretched across the stream 
at a distance apart, which varies usually from 50 to 250 feet, accord- 
ing to the size and rapidity of the river. In the Roorkee experi- 
ments a length of run of 50 feet was found best for the central two- 
fifths of the width, and 25 feet for the remainder, except very close 
to the banks, where the run was made 124- feet only. The longer 
the run the less is the proportionate error of the time observations, 
but on the other hand the greater the deviation of the floats from 
a straight course parallel to the axis of the stream. To mark the 
precise position at which the floats cross the ropes, Captain Cun- 
ningham used short white rope pendants, hanging so as nearly to 
touch the surface of the water. In this case the streams were 80 to 
ISO feet in width. In wider streams the use of ropes to mark the 
length of run is impossible, and recourse must be had to box sex- 
tants or theodolites to mark the path of the floats. 

Let AB (fig. 137) be a measured base line strictly parallel to the 
thread of the stream, and AA Z , BB X lines at right angles to AB 
marked out by ranging rods at 
and B 2 . Suppose observers stationed 
at A and B with sextants or theodo- 
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Fig. 137. 
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lites, and let CD be the path of any 9" 
float down stream. As the float an- 1 
proaches AA I} the observer at JB 
keeps it on the cross wire of his in- 
strument. The observer at A observes 
the instant of the float reaching the 
line AA lf and signals to B who then 
reads oft' the angle ABC. Similarly, 
as the float approaches BRj, the ob- 
server at A keeps it in sight, and 
when signalled to by B reads the angle 
BAD. The data so obtained are suf- 
ficient for plotting the path of the 
float and determining the distances 
AC, BD. 

The time taken by the float in pass- 
ing over the measured distance may 
he observed by a chronograph, started 
as the float passes the tipper rope or line, and stopped when it passes 
the lower. In Captain Cunningham's observations two chrono- 
meters -were sometimes used, the time of passing oue end of the run 
being noted on one, and that of passing the other end of the run 
being noted on the other. The chronometers were compared im- 
mediately before the observations. In other cases a single chrono- 
meter was used placed midway of the run. The moment of the 
floats passing the ends of the rim was signalled to a timekeeper at 
the chronometer by shouting. It was found quite possible to count 
the chronometer beats to the nearest half second, and in some cases 
to the nearest quarter second. 

126. Sub-surface Floats . — The velocity at different depths below 
the surface of a stream may be obtained by sub-surface floats, used 
precisely in the same way as surface floats. The most usual arrange- 
ment is to have a large float, of slightly greater density than water, 
connected with a small and very light surface float. The motion 
of the combined arrangement is not sensibly different from that of 
the laTge float, and the small surface 
float enables an observer to note the i 
path and velocity of the sub-surface 
float. The instrument is, however, 
not free from objection. If the large 
submerged float is made of very 
nearly the same density as water, 
then it is liable to be thrown up- 
wards by very slight eddies in the 
water, and it does not maintain its 
position at the depth at which it is 
intended to float. On the other 
hand, if the large float is made sen- 
sibly heavier than water, the indicat- 
ing or surface float must be made 
rather large, and then it to some ex- 
tent influences the motion of the 
submerged float Fig. 138 shows 
one form of sub-surface float- It con- 
sists of a couple of tin plates bent at a right angle and soldered 
together at the angle. This is connected with a wooden ball at the 
surface by a very thin wire or cord. As the tin alone makes a heavy 
submerged float, it is better to attach to the tin float some pieces 
of wood to diminish its weight iu water. Fig. 139 shows the form 
of submerged float used by Captain Cunningham. . It consists of a 
hollow metal ball connected, to a slice of cork, which serves as the 
surface float. 

SIL — 6 4 



Fig. 138. 
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127. Tirfn Floats.— Suppose two equal and similar floats (fig. 1 i 0> 
council ova wire. Let one float be a little lighter and the other 
a little heavier titan water. Then the velocity of the combined 
ft cuts will be the mean of the surface velocity and the velocity at the 



Fig. 109. Fig. 140. 

depth at which the heavier float swims, which is determined by the 
length of the connecting wire. Tims if r, is the surface velocity 
and ?-j the velocity at the depth to which the lower float is sunk, 
the velocity of the combined floats will be 
. r, + rj 


Consequently, if v is observed, and r s determined by an experiment 
with a single float, 

ra=2r~r, . 

According to Captain Cunningham, the twin float gives better results 
than the sub-surface float. 

12$. Velocity Mods . — -Another form of float is shown in fig. 141. 
Tliis consists of a cylindrical rod loaded at the lower end so as to 
float nearly vertical In water. A 
wooden rod, with a metal cap at the 
bottom in which shot can be placed, 
answers better than anything else, and 
sometimes the wooden rod is made in 
lengths which can be screwed to- 

t ether so as to suit streams of different 
epths. A tuft of cotton wool at the 
top serves to make the float more easily 
visible. Such a rod, so adjusted in 
length that it sinks nearly to the bed 
of tlie stream, gives directly the mean 
velocity of the whole vertical section 
in which it floats. 

129. Mery's Current Meter. — 27o 
instrument has been so much used 
in directly determining the velocity 
of a stream at a given point as the 
screw current meter. Of this there 
are a dozen varieties at least. As an 
©sample of the instrument in its 
simplest form, Mr Eev/s meter may 
bo selected. This is an ordinary screw meter of a larger size 
than usual* more carefully made, and with its details carefully 
studied (figs, 142, 143). It was designed after experience in 
gauging the great South American rivers. The screw, which 
is actuated by the water, is fi inches in diameter, and is of the type 
of the Griffiths screw used in ships. The hollow spherical boss 
serves to make the weight of the screw sensibly equal to its dis- 
placement, so that friction, is much reduced. On the axis aa of 
the screw is a worm which drives the counter. This consists 
of two worm wheels g and h fixed on a common axis. The 
worm wheels are carried on a frame attached to the pin l. By 
means of a string attached to l they can be pulled into gear 
with the worm, or dropped out of gear and stopped at any instant 
A nut m can be screwed up, if necessary, to keep the counter per- 
manently in gear. The worm is two-threaded, and the worm 
wheel g has 200 teeth. Consequently it makes one rotation for 100 
rotations of the screw, and the number of rotations tip to 1 DO is 
marked by the passage of the graduations on its- edge in front of a 
fixed index. The second worm wheel has 19® teeth, and its edge is 
divided into 49 divisions. Hence it falls behind the first wheel one 
division for a complete rotation of the latter. The number of hundreds 
of rotations of the screw are therefore shown by the number of 
divisions or A passed over by an index fixed to y. One difficulty in 
the use of the ordinary screw meter is that particles of grit, getting 
fento the working parts, very sensibly alter the friction, and therefore 
speed of the meter. Mr Bevy obviates tins by enclosing the 
counter in a brass box with a glass face. This box is filled with pure 



water, which ensures a constant coefficient of friction for the nibbing 
parts, and prevents any mud or grit finding its way in. In order 



Fig. 142. — Scale J full size. 

that the meter may place itself with the axis parallel to the current, 
it is pivoted on a vertical axis and directed by a large vane shown 
in fig. 1 43. To give the vane more direct- 
ing power the vertical axis is nearer the 
screw than in ordinary meters, and the 
vane is larger. A second horizontal vane is 
attached by the screws x,x f the object of 
which is to allow the meter to rest on the 
ground without the motion of the screw 
being interfered with. The string or wire 
for starting and stopping the meter is 
carried through the centre of the vertical 
axis, so that the strain on it may not tend 
to pull the meter oblique to the current. 

The pitch of the screw is about 9 inches* 

The screws at sc serve for filling the meter 
with water. The whole apparatus is fixed 
to a rod (fig. 143), of a length proportionate 
to the depth, or for very great depths 
it is fixed to a weighted bar lowered by 
ropes, a plan invented by Mr Bevy. The 
instrument is generally used thus. The 
reading of the counter is noted, and it is 
put out of gear. The meter is then lowered 
into the water to the required position from 
a platform between two boats, or better from 
a temporary bridge. Then the counter is 
put into gear for one, two, or five minutes. 

Lastly, the instrument is raised and the 
counter again read. The velocity is deduced 
from the number of rotations in unit time 
by the formula given below. For surface 
velocities the counter may be kept per- 
manently in gear, the screw being started 
and stopped by hand. 

130. The Harlacher Current Meter . — A 
very interesting modification of the current *- 
meter is that made Thy Amsler Lafifon of I 
Schaff hausen, which is described in Heii- ^ 
singer von TTaldegg (j Wandh der Ingenicur- 
wssenschafim, iii p. 284). In this the or- 14S * 

dinary counting apparatus is abandoned. A worm drives a worm 
wheel, which makes an electrical contact once for each 100 rotations 
of _ the worm. This contact gives a signal above water. With 
this arrangement* a series of velocity observations can The made, 
without removing the instrument from the water, and a number of 
practical difficulties attending the accurate starting and stopping of 
the ordinary counter are entirely got rid of. Fig 144 shows the 
meter. The worm wheel » makes one rotation for 100 of the screw, 
A pin moving the lever sc makes the electrieal contact The wires 
6, & are led through a gas pipe B; this also serves to adjust the meter 
to any required position on the wooden rod dd. The rudder or 
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vane is shown at WH. The galvanic current acts on the electro- 
magnet on, which is fixed in a small metal box containing also the 
battery. The magnet exposes and withdraws a coloured disk at an 
opening in the cover of the box. 



Moore’s Current Meter . — The difficulties in using the ordinary 
current meter have been overcome to a great extent by an arrange- 
ment of another kind, invented by Mr B. T. Moore (P/m Joist. 



Scale *§" Full Size. 


Fig. 145. 

Civil Eng., xlv. 220). This instrument (fig. 145) can be lowered 
into the water to any required depth by a light cord or chain. The 
counting arrangement inside the meter can be started or stopped at 
any instant. The instrument consists of a light brass frame carry- 


ing an ogival head, and long rudder, cross-shaped in section. The 
frame is suspended in a stirrup, and if necessary a lead weight can 
be suspended below the meter. A rotating cylinder with screw 
blades is placed behind the ogival head. The centre of gravity of 
the instrument is accurately in the intersection of the axis of the 
stirrup-hearings and the longitudinal axis of the instrument. The 
rotating cylinder is started by releasing a spring by a cord. The 
recording mechanism is inside 'the rotating cylinder. The instru- 
ment is put in motion by a very small force. Some experiments 
made bv towing it in still "water gave tbe following equations : — 

For speeds giving more than sixty rotations per minute, 

where v is the velocity of the water relatively to the instrument in 
feet per minute, and H the number of rotations per minute. For 
lower speeds, 

r-H + 12. 

It would appear therefore that the instrument win record velocities 
down to 12 feet per minute. Mr Moore states that a velocity at 
any depth down to 20 feet can bo taken in five minutes, the meter 
being raised and lowered much more easily than when it is attached 
to a rod. 

Ector mined ion of the Coefficients of the Current Meter , — Suppose a 
series of observations have been made, by towing the meter in still 
water, at different speeds, and it is required from these to ascertain 
the coefficients of the meter. A formula must he assumed to con- 
nect the observed velocities v with the number of rotations per 
second n . Then, in determining tbe coefficients of tbe formula 
from the given observations, the condition to be fulfilled is that the 
sum of the squares of the differences between the observed results 
and those given by the formula should he a minimum. 

Let the formula assumed he of the form 

f i'=an J r j0 {!). 

Then the difference in any case between the observed and calcul- 
ated quantity is v-an- j8 ; and therefore 2(r - an - is to be a 
minimum. 

The coefficients being independent, we must equate separately to 
zero tbe differential coefficients of tbe expression with respect to" the 
two coefficients. 

3 £ {v - an - fi)n 3=0; 

S[(r-au-j9)j =0; 

whence 

2(^)a+2(tt)£ = :S(r) ; 


from whieh a and /3 are easily determined. 

Exner has shown ( Zeitschrift fiir Bainccsen, 1875) that the 
relation between the velocity of the water and the number of rota- 
tions of the meter is better expressed by the formula 

f c^\/{a-r-+vf) ( 2 ) 


than by that generally used. r 0 is sensibly equal to the velocity 
at which the meter just ceases to revolve ; and a is a constant deter- 
mined by experiments at different speeds. Other expressions have 
been given, but they are more complicated and not more accurate 
than (1) and (2). 

181. Darcy Gauge or Modified Pitot Tube . — A very old instrument 
for measuring velocities, invented or used by Pitot, consisted simply 
of a vertical glass ^ v 

tube with a right- U i j I 

angled bend, placed ] % | | | | 

so that its mouth y 1=^=-=^ 

was normal to the f 1 j pizzrsfe z L jrmrxr 

direction of flow (fig. j! r*{ !!|j ~ 

146). fi:i s f fM 

The impact of tbe m ..T^. M r f |j:!l 

stream on the mouth " j jjf jjj 

of the tube balances |ji J li\ |j; | 

a column in the tube, Ml ] fel Ejl 

the height of which - ~ lyj 
is approximately A B C 


where v is 


B 

Fig. 146. 


the velocity at the depth x. Placed with its mouth parallel to 
the stream the water inside the tube is nearly at the same level 
as the surface of the stream, and turned with the mouth down 


stream, the fluid sinks a depth nearly, though the tube in 

that ease interferes with the free flow of the liquid and somewhat 
modifies the result. Pitot expanded the month of the tube so as to 
form a funnel or bell mouth. In that ease he found by experiment 
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The objection to this is that the motion of the stream is interfered 
with, and it is no longer certain that the velocity in front of the 
orifice is exactly the velocity of the unobstructed stream. Darcy 
preferred to make the mouth of the tube very small, ^ partly to avoid 
interference with the stream, partly to check oscillations of the 
column. In that case he found the difference of level of two tubes, 
such as A and B, to be almost exactly 



Fig. 147. 


One objection to the Pitot tube in its original form was the great 
difficulty and mconvenience of reading the he%ht hin the immediate 
neighbourhood of the stream surface. This is obviated in the Darcy 
gauge, which can be removed from the stream to be read. 

1%. 147 shows a Darcy gauge. It consists of two Pitot tubes 
haying their months at right angles. In the instrument shown, the 


two tubes, formed of copper in the lower part, are united into one for 
strength, and the mouths of thetubes open vertically and horizontally. 
The upper part of the tubes is of glass, and they are provided with 
a brass scale and two verniers &, &. The whole instrument is supported 
on a vertical rod or small pile AA, the fixing at B permitting the 
instrument to be adjusted to any height on the rod, and at the same 
time allowing free rotation, so that it can be held parallel to the 
current. At c is a two-way cock, which can be opened or closed by 
cords. If this is shut, the instrument can be lifted out of the stream 
for reading. The glass tubes are connected at top by a brass fixing, 
with a stop cock a, and a flexible tube and mouthpiece m. The use 
of this is as follows. If the velocity is required at a point near the 
surface of the stream, one at least of the water columns would be 
I below the level at which it could be read. It would be in the copper 
part of the instrument. Suppose then a little air is sucked out by 
the tube and the cock a closed, the two columns will be forced 
up an amount corresponding to the difference between atmospheric 
pressure and that in the tubes. But the difference of level will 
remain unaltered. 

When the velocities to be measured are not very small, this instru- 
ment is an admirable one. It requires observation only of a single 
linear quantity, and does not require any time observation. The 
law connecting the velocity and the observed height is a rational 
one, and it is not absolutely necessary to make any experiments on 
the coefficient of the instrument. If we take 

v-W 2gh, 

then it appears from Darcy’s experiments that for a well-formed 
instrument k does not sensibly differ from unity. It gives the 
velocity at a definite point in the stream. The chief difficulty arises 
from the fact that at any given point in a stream the velocity is 
not absolutely constant, but varies a little from moment to moment, 
Darcy in some of his experiments took several readings, and deduced 
the velocity from the mean of the highest and lowest. 

132. Jdydrodyiiamometer of M. Per radii. — This consists of a frame 
abed (fig. 148) placed vertically in the stream, and of a height not 
less than the stream’s depth. 

The two vertical members of this 
frame are connected by cross 
bars, and united above water by 
a circular bar, situated in the 
vertical plane and carrying a 
horizontal graduated circle ef. 

This whole system is movable 
round its axis, being suspended 
on a pivot at g connected with 
the fixed support mn. Other 
horizontal arms serve as guides. 

The central vertical rod gr forms 
a torsion rod, being fixed at r 
to the frame abed, and, passing 
freely upwards through the 
guides, it carries a horizontal 
needle moving over the gradu- 
ated circle ef. The support g, 
which carries the apparatus, also 
receives in a tubular guide the 
end of the torsion rod gr and a 
set screw for fixing the upper 
end of the toTsion rod when 
necessary. The. impulse of the 
stream of water is received on a 
circular disk x, in the plane of 
the torsion rod and the frame 
abed. To raise and lower the pw 148. 

apparatus easily, it is not fixed 
directly to the rod mn } but to a tube Jd sliding on mn. 

Suppose the apparatus arranged so that the disk x is at that level 
in the stream where the velocity is to be determined. The plane 
abed is placed parallel to the direction of motion of the water. 
Then the disk x (acting as a rudder) will place itself parallel to the 
stream on the down stream side of the frame. The torsion rod will 
be unstrained, and the needle will be at zero on the graduated circle. 
If then the instrument is turned by pressing the needle, till the plane 
abed of the disk and the zero of the graduated circle is at right angles 
to the stream, the torsion rod will be twisted through an angle which 
measures the normal impulse of the stream on the disk x. That 
angle will be given by the distance of the needle from zero. Observ- 
ation shows that the velocity of the water at a given point is not 
constant _ It varies^ between limits more or less wide. When the 
apparatus is nearly in its right position, the set screw at g is made 
to clamp the torsion spring. Then the needle is fixed, and the 
apparatus carrying the graduated circle oscillates. It is not then 
difficult to note the mean angle marked by the needle. 

Let r be the radius of the torsion rod, l its length from the needle 
over ef to r s and « the observed torsion angle. Then the moment of 
the couple due to the molecular forces in the torsion rod is 
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where E t is the modulus of elasticity for torsion, and I the polar 
moment of inertia of the section of the rod If the rod is of circular 
section, 1 = J ttt 4 Let E be the radius of the disk, and b its lever- 
age, or the distance of its centre from the a\is of the torsion rod 
The moment of the pressure of the water on the disk is 

IS-i&JtrRV, 


where G is the heaviness of water and l an experimental coefficient 
Then 


I 2 g 

For any given instrument, 


where c is a constant coefficient for the instrument 
The instrument as constructed had thiee disks which could be 
used at will Their radii and leverages were in feet 



R- 

5- 

1st disk 

0 052 

0 16 

2d ,, 

0 105 

0 32 

3d „ 

0 210 

0 66 


For a thm circular plate, the coefficient £=1 12 In the actual 
instrument the toision rod was a brass wire 0 06 inch diameter and 
6 J feet long Supposing a measured m degrees, we get by calculation 

0 335v7 s 0 115v7, 0 042V7 

for the three disks « 

Tery careful experiments were made with the instrument. It 
was fixed to a wooden turning bridge, revolving over a circular 
channel of 2 feet width, and about 76 feet circumferential length 
An allowance was made for the slight current produced in the 
channel These experiments gave for the coefficient c, in the formula 

1st disk, c=0 3126 for velocities of 3 to 16 feet 
2d „ 0 1177 „ „ 1£ to 3£ „ 

3d „ 0 0349 „ „ less than ij ,, 


or values little different from the values calculated from the torsion 

The instrument is preferable to the current meter m giving the 
velocity m terms of a single observed quantity, the angle of torsion, 
while the current meter involves the observation of two quantities, 
the number of rotations and the time The current meter, except 
in some improved forms, must he withdrawn from the -water to read 
the result of each experiment, and the law connecting the velocity 
and number of rotations of a cunent meter is less well-determined 
than that connecting the pressure on a disk and the torsion of the 
wire of a hydrodynamometer At very low velocities the cunent 
meter fails altogether. 

The Pitot tube, like the hydrodynamometer, does not require a 
time observation. But, where the velocity is a varying one, and 
consequently the columns of water m the Pitot tube are oscillating, 
theie is room for doubt as to whether, at any given moment of clos- 
ing the cock, the diffeience of level exactly measures the impulse of 
the stream at the moment The Pitot tube also fails to give 
measurable indications of very low velocities. 


Processes foe Gauging Streams. 

133 Ganging hj Observation of the Maximum Surface Velocity — 
The method of gauging which involves the least trouble is to deter- 
mine the surface velocity at the thread of the stream, and to deduce 
from it the mean velocity of the whole cross section The maximum 
surface velocity maybe determined by floats or by a current meter 
Unfortunately, however, the ratio of the maximum surface to the 
mean velocity is extremely variable Thus putting r 0 for the sur- 
face velocity at the thread of the stream, and v m for the mean velocity 

of the whole cross section, — has been found to have the following 

values — 


De Prony, experiments on small wooden channels, 0 8164 
Experiments on the Seme, .. 0 62 

Destrem and De Prony, experiments on the FTeva, 0 78 
Boileau, experiments on canals, . 0 82 

Baumgartner, experiments on the Garonne, . 0 80 

Brmnngs (mean), . 0 86 

Cunningham, Solam aqueduct, . . 0 823 


Yanous formula, either empirical or based on some theory of the 
vertical and horizontal velocity curves, have been pioposed for 

determining the ratio , Bazm found from his experiments the 

empirical expression 

r„-t) r 25 


where m is the hydraulic mean depth and i the slope of the stream. 
In article 101, it has already been shown how from this formula the 

ratio — can be obtained for different kinds of channels 
^ o 

In the case of irrigation canals and mers, it is often important to 
determine the discharge either daily or at other intervals of time, 
while the depth and consequently" the mean velocity is varying. 
Captam Cunningham, E E (Poorlee Prof j Pagers, vol. iv p 47), 
has shown that, for a given part of such a stream, where the bed is 
regular and of permanent section, a simple formula may be found 
for the variation of the central surface velocity with the depth. 
When once the constants of this formula have been determined by 
measuring the central surface velocity and depth, m different con- 
ditions of the stream, the surface velocity can be obtained by simply 
observing the depth of the stream, and from this the mean velocity 
and discharge can be calculated Let z be the depth of the stream, 
and i’ 0 the surface velocity, both measured at the thread of the stream 
Then 

J 


where c is a constant which for the Solam aqueduct had the values 
1 9 to 2, the depths being 6 to 10 feet, and the velocities 3J to 4J 
feet Without any assumption of a formula, however, the surface 
velocities, or still better the mean velocities, for different conditions 
of the stream may be plotted on a diagram m which the absciss# are 
depths and the ordinates velocities The continuous curve thiough 
points so found W'ould then alw ays give the velocity for any observed 
depth of the stream, without the need of making any new float or 
curi ent meter observations 

134 Mean Velocity determined by obseiung a Scries of Surface 
Velocities — The ratio of the mean velocity to the surface velocity 
in one longitudinal section is bettei ascertained than the ratio of 
the central surface velocity to the mean velocity of the whole cross 
section Suppose the river divided into a number of compartments 
by equidistant longitudinal planes, and the surface velocity observed 
m each compartment From this the mean velocity m each com- 
partment and the discharge can be calculated The sum of the 
partial discharges will be the total discharge of the stream When 
wires or ropes can be stretched across the stream, the compartments 
can be marked out by tags attached to them Suppose two such 
ropes sti etched across the stream, and floats dropped m above the 
upper rope By observing within which compartment the path of 
the float lies, and noting the time of transit between tbe ropes, the 
surface velocity in each compartment can be ascertained. The 
mean velocity m each compartment is 0 So to 0 91 of the surface 
velocity in that compartment Putting 1c for this ratio, and 
in u 2 . for the observed velocities, in compartments of area 
% * then the total discharge is 


Q — -f* “p . ) 

If several floats are allowed to pass over each compartment, the 
mean of all those corresponding to one compartment is to be taken 
as the surface velocity of that compartment 
This method is very applicable in the case of large streams or 
rivers too wide to stretch a rope across The paths of the floats 
are then ascertained in this way. Let fig 149 represent a portion 
of the river, which should he 
straight and free from obstruc- 
tions Suppose a base line AB 
measured parallel to the thread . 
of the stream, and let the mean ^ [ 
cross section of the stream be 


\ 


\ 


\ 


K 






ascertamed either by sounding 
the terminal cross sections AE, 

BF, oi by sounding a series of 
equidistant cross sections The 
cross sections are taken at right 
angles to the base Ime Obser- 
ver are placed at A and B with 
theodolites or box sextants The 
floats are dropped m from a boat 
above AE, and picked np by 
another boat below BF An 
observer with a chronograph or t> 
watch notes the time in which " 
each float passes from AE to 
BF The method of proceeding 
is this The observer A sets his 
theodolite m the direction AE, 
and gives a signal to drop a float 
float as it comes down At the moment the float arrives at C in the 

line AE, the observer at A calls out B clamps his instrument and 
reads off the angle ABC, and the Time observer begins to note the 
time of transit B now points his instrument in the direction BF, 
and A keeps the float on the cross wire of his instrument. At the 
moment the float arrives at D in the line BF, the observer B calls 
out, A clamps Ins instrument and reads off the angle BAD, and the 
time observer notes the time of transit from C to D. Thus all 


A 


B 


F ig- 149. 

B keeps his instrument on the 
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the diti are iltienrrned foi plotting the path 01 ? of the float and 
duteriaimng its uk’ tv By dropping m a senes ox floats, a num- 

T id si rhve veloeitit! can he dttermmed When all these have. 
h' t il pint ted, the n\ ei can he divided mto convenient eompaitmenU 
The Ohs* ^rations belonging to each compartment aie then averaged, 
and the in an velocity and discharge calculated It is obvious that, 
as tl» surface velocity is greatly altered by wind, experiments of 
tins hmd should be made m very calm weather. 

The ratio of the surface velocity to the mean velocity in the same 
vertical cm be ascertained from the formula for the vertical velocity 
curie adultly given {§ 101 ) E\ner, ui JEiblam’s Zeitschnft for 
1875, has giCen the following convenient formula Let v he the 
mean and V the surface velocity m any given vertical longitudinal 
section, the depth of which is* h 

i* 14*0 147S 

T“i + o 2216\/^ 

If vertical velocity rods aio used instead of common floats, the 
mean velocity is directly determined tor the vertical section in 
which the rod floats No formula of reduction is then necessary 
The observed velocity has simply to ho multiplied by the aiea of 
the compartment to which it belongs 

135, Mean Velocity cf the Stt cam fiom a So as of Mid Depth 
Velocities —In the gauging:* of the Mississippi it was found that 
the mid depth velocity difieied by only a very small quantity from 
the mean velocity in the vertical section, and it was uninfluenced by 
wind. If theiefore a series of mid depth velocities are determined 
by double floats or by a current meter, they may be taken to be the 
mean velocities of the compartments m which they occur, and no 
formula of reduction is necessary If floats are used, the method 
is pre< LSely the same as that described in the last paragraph £qi sur- 
face floats! The path's of the double floats are observed and plotted, 
and the mean taken oi those corresponding to each of the compait- 
nicnts mto w Inch the rivei is divided. The discharge is the sum of 
the products of the observed mean mid depth velocities and the 
aieas of the compartments. 

136 Bateau's Piocess fur Gauging St) earns —Let U be the mean 
velocity at a given section of a stream, Y the maximum velocity, or 
that of the principal iilament, which is generally a little below the 
surface, AY and 20 the greatest and least velocities at the surface. 
The distance of the principal filament fiom the smface is generally 
less than one-fouitk of the depth oi the stream ; AA r is a little less 
than Y ; and 11 lies between AY and w As the surface velocities 
change continuously from the centre towards the sides, there are at 
the surface two filaments having a velocity equal to U The deter- 
mination of the position of these filaments, which Boileau tarns the 
gauging filaments, cannot be effected entirely by theoiy But, for 
sections of a stuam m winch thexe aie no abrupt changes of depth, 
their position can he very approximately assigned Let A and l bo 
the horizontal distances of the surface filament, having the velocity 
AY, from the gauging filament, which has the velocity II, and from 
the bank on one side. Then 

A i; AY+2?i7 
l ” c V7{W-tt)’ 

c being a numerical constant From gaugings by Humphreys and 
Abbot* B&zm, and Baumgarfcen, the values e = 0 919, 0 922, and 
0 925 are obtained Boileau adopts as a mean value 0*922 Hence, 
if AY and w are determined by float gauging or otherwise, A can 
be found# and then a single velocity observation at A feet from the 
filament of maximum velocity gives, without need of any reduction, 
the mean velocity of the stream. More conveniently AY, 10 , and XI 
can be measured from a horizontal surface velocity curve, obtained 
from a series of float observations. 

137. Direct- Ddcrm 1 nation of the Mean Velocity by a Current Meter 
or Darcy Gkmge . — The only method of determining the mean velocity 
at a cross section of a stream, which involves no assumption of the 
ratio of the mean velocity to other quantities is this— a plank 
bridge infixed across the stream near its surface. Fi om this, velocities 
are observed at a sufficient number of points in the cross section of 
the stream* evenly distributed over its area. The mean of these is 
the true mean velocity of the stream. In Darcy and Bazm’s experi- 
ments on small streams* the velocity was thus observed at 36 points 
in the cross section. 

AYhen the stream is too large to fix a bridge across it, the observa- 
tions may be taken from a boat, or from a couple of boats with a 
gangway between them, anchored successively at a senes of points 
across the width of the stream. The position of the boat for each 
aeries of observations is fixed by angular observations to a base line 
on shore. 

138. Ear lacker's Graphic Method of determining the Discharge from 
a £ term of Currmt Meter Observations —Let ABO (fig. 150) be the 
crags section of a river at which a complete series of current mat®: 
observations have been taken. LetL, IL, III. . . , fee the verticals 
at different points of which the velocities were measured. Suppose 
the depths at I., IL, III, . . . (fig. 150), set off as vertical ordinates 
in %. 151, and on these vertical ordinates suppose the velocities 


set off honzontally at then proper depths Thus, if v is the 
measuied velocity at the depth h fiom the surface m fig 150, on 
vertical marked III , then at III in fig 151 take cd = h and etc - v. 



Fig 150, 

Then d is a point m the veitical velocity curve for the veitical in , 
and, all the velocities for that oidmate being similaily set off, tho 
curve can be drawn Suppose all the vertical velocity cuives I 
. Y (fig 151), thus diawn On each of these figures draw 
verticals corresponding to velocities of a?, 2 a*, 3n feet pel second 
Then for instance cd at III (fig 151) is the depth at which a velo- 
city of 2x feet per 
second existed on 
the vertical III in 
fig 150, and if cd is 
set off at III in 
fig 150 it gives a 
point m a curve 
passing through 
points of the section 
where the velocity 
was 2cc feet per second Set off on each of the verticals m fig 150 
all the depths thus found in the eoriespondrag diagiam in fig 151. 
Cuives diawn through the corresponding points on the veitieals 
aio cuives of equal velocity 

The dischaige of the stream pa second may be regarded as a solid 
having the cross section of the river (fig 1 50), as a base, and cross sec- 
tions normal to the plane of fig 150 given by the diagrams m fig. 
151 The curves of equal velocity may therefore be considered as 
con torn lines of the solid whose volume is the discharge of the stieam 
per second. Let O 0 be the area of the cross section of the uvei, Q lt 
Q 2 . the areas contained by the successive cuives of equal velocity, 

or, if these cut the suiface of the stream, by the curves and that sur- 
face. Let a, be the difference of velocity for wdneh the successive 
curves are drawn, assumed above for simplicity at 1 foot pei second. 
Then the volume of the successive layers of the solid body whoso 
volume represents the discharge, limited by successive planes passing 
through the contour curves, will he 

4- tt L ) , 4* 0 2 ) , and so on 

Consequently the dischaige is 

Q — Q ^ - — -4-£Ii4-fL‘b , . | , 

The areas aie easily ascertained by means of the polar 

planimeter A slight difficulty anses 111 the part of the solid lying 
above the last contour cuive This will have generally a height 
which is not exactly a*, and a form more rounded than the other 
layers and less like a conical frustum The volume of this may be 
estimated separately, and taken to be the area of its base (the area 
G h ) multiplied by 3 to J its height. 

Fig. 152 shows the results of one of Professor Harlacker’s gaugings 
worked out in tins way The upper figme shows the section of the 
river and the positions of the verticals at which the soundings and 
gaugings were taken. The lower gives the cuives of equal velocity, 
worked out fiom the current meter obseivations, by the aid of veitical 
velocity curves, The vertical scale in tins figure is ten times as 
great as in the other. The dischaige calculated from the contour 
curves is 14 1087 cubic metres per second. In the lowei figure some 
other interesting curves are drawn Thus, the uppermost dotted 
curve is the curve through points at which the maximum velocity 
was found; it shows that the maximum velocity was always a 
little below the surface, and at a gi eater depth at the centre than at 
the sides The next curve show's the depth at which the mean 
velocity for each vertical was found The next is the curve of equal 
velocity corresponding to the mean velocity of the stieam ; that is, 
it passes through points in the moss section where the velocity was 
identical with the mean velocity of the stream 



SII. IMPACT AND REACTION OF WATER. 

AYhen a stream of fluid impinges on a solid surface, it presses on 
the surface with a force equal and opposite to that by which the 
velocity and direction of motion of the fluid are changed Generally, 
in problems on the impact of fluids, it is necessary to neglect the 
effect of friction between the fluid and the surface on which it 
moves. 

139. During Impact the Velocity of the Mind relatively to the Sur- 
face cm which it impinges remaim unchanged m Magnitude — Con- 
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sider a mass of fluid flooring in contact with a solid surface also in 
motion, the motion of both fluid and solid being estimated relatively 
to the earth. Then the motion of the fluid may he resolved into two 
parts, one a motion equal to that of the solid, and in the same direc- 
tion, the other a motion relatively to the solid. The motion which 
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the fluid has in common with the solid cannot at all be influenced 
by the contact. The relative component of the motion of the fluid 
can only he altered in direction, but not in magnitude. . The fluid 
moving in contact with the surface can only have a relative motion 
parallel to the surface, while the pressure between the fluid and 



solid, if friction is neglected, is normal to the surface. The pressure 
therefore can only deviate the fluid, without altering the magnitude 
of the relative velocity. The unchanged common component and, 
combined with it, the deviated relative component give the resultant 
final velocity, which may differ greatly in magnitude and direction 
from the initial velocity. 

Prom the principle of momentum the impulse of any mass of 
fluid reaching the surface in any given time is equal to the change 
of momentum estimated in the same direction. The pressure between 
the fluid and surface, in any direction, is equal to the change of 
momentum in that direction of so much fluid as reaches the surface 
in one second. If P a is the pressure in any direction, ra the mass 
of fluid impinging per second, t*«the change of velocity in the 
direction of P B due to impact, then 

P fl — mv a . 

If >i\ (fig. 153) is the velocity and direction of motion before impact, 
t\ 2 that after impact, then v is the total 
change of motion due to impact. The 
resultant pressure of the fluid on the 
surface is in the direction of i\ and is 
equal to v multiplied hy the mass im- 
pinging per second. That is, putting 
P for tlie resultant pressure, 

P = ?/U? . 

Let P be resolved into two components, Fig. 153, 

F and T, normal and tangential to the direction of motion of the 
solid on which the fluid impinges. Then N is a lateral force pro- 
ducing a pressure on the supports of the solid, T is an effort which 
does work on the solid. If u is the velocity of the solid, T u is the 
work done per second by the fluid in moving the solid surface. 

Let Q be the volume, and GQ the weight of the fluid impinging 
per second, and let % he the initial velocity of the fluid before strik- 
ing the surface. Then jSlQtq 2 is the original kinetic energy of Q 

enhic feet of fluid, and the efficiency of the stream considered as an 
arrangement for moving the solid surface is 

T u 

y <r 

2 g 1 

140. Jet deviated entirely in one Direction— Geometrical Solution 


(fig. 154).— Suppose a jet of water impinges on a surface ac with a 
velocity db } and let it be wholly deviated in planes parallel to the 



figure. Also let ae be the velocity and direction of motion of the 
surface. Join eb ; then the water moves with respect to the sur- 
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Fig. 155. 


face in tho direction and with the velocity ch. As this relative 
veloeitv is unaltered by contact with the surface, take cd = cb, then 
at is the relative motion of the water with respect to the surface ate. 
Take dfe piai ami parallel to ae. Then/c (obtained by compound- 
ing the relative motion of water to surface and common velocity 
ofwater anti surface) is the absolute velocity and direction of the 
water leaving the surface, Take ag equal mid parallel to fc. Then, 
since ab is the initial and ag the final velocity and direction of 
motion, gb is the total change of motion of the water. The resultant 
pressure on the plane is in the direction gb. Join eg. In the tri- 
angle gxe, ae h equal and parallel to df and ag to fc. Hence eg is 
equal and parallel to cd. But c&**€b=* relative motion of water and 
surface. Hence the change of motion of the water is represented 
in magnitude and direction by the third side of an isosceles tri- 
angle, of which the other sides are equal to the relative velocity of 
the water and surface, and parallel to the initial and final direc- 
tions of relative motion. 

Special Cases. 

141, (1) A Jet impinges on a plane surface at rest, in a direction 
normal to the plane (fig. 155). — Let a jet whose section is a? impinge 
with a velocity v on a plane surface at 
rest, in a direction normal to the plane. 

The particles approach the plane, are 
gradually deviated, and finally How away 
parallel to the plane, having then no 
velocity in the original direction of the 
jet. The quantity of water impinging 
jrt second is coi\ * The pressure on the 
plane, which is equal to the change of 

momentum per second, is — <ev*. 

„ 9 

(2) If the plane is moving in the direc- 
tion of ike jit with the velocity ±u, the 
quantity impinging per second is u(v^u). 

The momentum of this quantity before 

impact is — ea(v=fu) i\ After impact, 

the water still possesses the velocity A u in 
the direction of the jet; and the momen- 
tum, in that direction, of so much water 

as impinges in one second, after impaet, is ta{v?p’u)u. The pres- 
sure on the plane, which is the change of momentum per second, is 
the difference of these quantities or ~ oi{v^u)\ This differs from 

the expression obtained in the previous case, in that the relative 
velocity of the water and plane is substituted for v. 

The expression may be written P=2 x G x a> , where the last 

term is the volume of a prism of water whose section is the area of 
the jet and whose length is the head due to the relative velocity. 
The pressure on the plane is twice the weight of that prism of 

water. The work done on the plane in this case is Pn = — & (u=p ?0 2 

foot-pounds per second. Thera issue from the jet av cubic 
feet per second, and the energy of this quantity before impact is 

ort 3 . The efficiency of the jet is therefore ij — 2 The 

value of « which makes thin a maximum is found by differentiating 
and equating the differential coefficient to zero : — 

tfi* V } 

u**v ov &v. 

The former gives a minimum, the latter a maximum efficiency. 
Putting u=*|r in the expression above, 

7? max. — - 

( 3 ) If, instead of one plane moving before the jet, a series of planes 
are introduced at short intervals at the same point, the quantity of 
water impinging on the series will be m instead of ca(v - u) } and the 

whole pressure «* ~-wr(r - u). The work done is — - u). The 

Ct q . . ^ 

efficiency 7 ?*=-— «rn(r - u) -~z~.art?**2n\ 

9 *9 

dr> 

a maximum for - 2 u)= 0 , or ti- 

ns an approximate expression for the velocity of greatest efficiency 
when a jet of water strikes the floats of a water wheel . The work 
wasted in this ease is half the whole energy of the jet when the 
floats run at the best speed. 

142. (4) Case of a Concave Cup Vane , velocity of water % velocity of 
vane in the same direction u (fig. 156). 

If the cup is hemispherical, the water leaves the cup in a direction 


' 0 ; 


This becomes 


(V)- 

-§t?, This result is often used 


parallel to the jet. Its relative velocity is v - u when approaching 
the cup, and - (v-u) when leaving it. Hence its absolute velocity 
when lea ring the cup is u - ( v - u) = 2u - v. The change of m omen-. 

turn per second = - u}v - — - u)(2u -v) — 2 — ®(v - uf. 

Comparing this with case 
2 , it is seen that the pres- 
sure on a hemispherical 
cup is double that on a flat 
plane. The work done on 
G 

the cup = 2 ya> (v-itfu 

foot-pounds per second. 

The efficiency of the jet 
is greatest when v = 2u ; 
in that case the efficiency 

= k . , Fig. 156. 

If a series or enp vanes b 

are introduced in front of the jet, so that the quantity of water acted 
upon is ctv instead of mv - u\ then the whole pressure on the chain 

or G 

of enps is cav* - — uv(2u - v) = 2 — a,v(v - u\ In this case the 

g g 9 

efficiency is greatest when v = 2m, and the maximum efficiency is 
unity, or all the energy of the water is expended on the cups.. 

143. (5) Case of a Flat Vane oblique to the Jet (fig. 157). — This case 
presents some difficulty. The water spreading on the plane in all 
directions from the point of impact, different particles leave the plane 
with different absolute velocities. Let AB=i;= velocity of water, 
AC=u== velocity of plane. Then, completing the parallelogram, 
AD represents in magnitude and direction the relative velocity of 
water and plane. Draw AE normal to the plane and DE parallel to 



2w-v 



B 


the plane. Then the relative velocity AD may be regarded as con- 
sisting of two components, one AE normal, the other DE parallel to 
the plane. On the assumption that friction is insensible, DE is 
unaffected by impact, but AE is destroyed. Hence AE represents 
the entire change of velocity due to impact and the direction of 
that change. The pressure on the plane is in the direction AE, 
and its amount is = mass of water impinging per second x AE. 

Let D AE *= 8 , and let AD — tv. Then AE — tv cos 8 ; DE «= tv sin 8. 
If Q Is the volume of water impinging on the plane per second, 

the change of momentum is Qiv cos 6. Let AC=»w = velocity 

of the plane, and let AG make the angle CAE =5 with the normal 
to the plane. The velocity of the plane in the direction AE— 

u cos 8. The work of the jet on the plane — ~ Q-iv cos Q u cos 5. The 

same problem may he thus treated algebraically (fig. 158). Let 
BAF — a, and CAF=* 5, The velocity v of the water may be decom* 



Fig. 15S. 

posed into AF = v cos a normal to the plane, and E B sin a parallel 
to the plane. Similarly the velocity of the plane = u — AC — BD can 
be decomposed into BG=FE=^ cos & normal to the plane, and DG« 
u sin 8 parallel to the plane. As friction is neglected, the velocity 
of the water parallel to the plane is unaffected by the impact, but 
its component v cos a normal to the plane becomes after impact 
the same as that of the plane, that is, % cos 8 . Hence the change 
of velocity during impact =AE=« cos a-u cos 8. The change of 
momentum per second, and consequently the normal pressure on 

the plane is Q (v cos a-u cos 8). The pressure in the 
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direction m which the plane is moving is P=H cos 5 = 
.H Q(^ cos a -u cos 5) cos 5, and the work done on the plane is 
g G 

Pit=— Q(v cos a - u cos 5) 

u cos 6, which is the 
same expiession as before, 
since AE = v r cos 0— 
v cos a -u cos 5 
In one second the plane 
moves so that the point 
A (fig 159) comes to G, oi 
from the position shown 
m full lines to the posi- 
tion shown m dotted lines 
If the plane remained sta- 
tionary, a length AB = ?; '/ 

of the jet would impinge 

on the plane, but, since Fig 159 

the plane moves m the same direction as the jet, only the length 

HB=AB-AH impinges on the plane 

But AH 

oj= sectional aiea of jet, volume impinging on plane per second 

« f cos S\ v cos a - v cos 5 _ , ,, 

= Q=a>{ v-n Inserting this in the 

V COS a J cos a ° 

formula; above, we get 
G 



. n cos 5 cos S , , , . TT t-, cos 6 T . 

AC = u , and therefore HB = v - u Let 

COS a COS a cos a 


BT= — — — (v cos a~~u cos 5) 3 
g cos a 

-p G ft? cos S . . n 

P= — -rrr — (i cos a - u cos 6) 2 


g cos a 
G cos 5 

* — w 2/ 

9 

Three cases may be distinguished — 


P«- 


u — — (y cos a - u cos 6} 3 
cos a 1 


G 


a), 

( 2 ), 

( 3 ) 


(a) The plane is at rest Then it = 0, N = — am" cos a, and the 

work done on the plane and the efficiency of the jet are zero 

(J) The plane mores parallel to the jet Then B=a, and 
G 

Pz£= — ate cos -a. (v - uf , which is a maximum when u= 


9 


G 


When u=$v then Pm max =- 4 T — wi? 3 cos 2 a, and the efficiency 
eos 2c£ 

(c) The plane moves perpendicularly to the jet Then 5 = 90° - a , 

cos 5=sm a , and P u ~ — <$u " ~ n a (v cos & — u sin a) 2 This is a 
g cos a 

maximum when cos a 

When u==lv cos a, the maximum work and the efficiency are the 
same as in the last case 

144 Best Form of Vane to receive Water — When water impinges 
normally or obliquely on a plane, it is scattered m all directions 
after impact, and the work carried away by the water is then 
generally lost, from the impossibility of dealing afterwards with 
streams of water deviated m so many directions By suitably 
forming the vane, however, the water may he entirely deviated m 
one direction, and the loss of energy from agitation of the water is 
entirely avoided 

Let AB (fig 160) be a vane, on which a jet of water impinges at 
the point A and m the direction AC Take AC =v= velocity of 
water, and let AD represent m magnitude and direction the velo- 
city of the \ane Completing the parallelogram, DO or AE repre- 



Fig 160 

sents the direction m which the water is moving relatively to the 
vane If the lip of the vane at A is tangential to AE, the water 
will not have its direction suddenly changed when it impinges on 
the vane, and will theiefore have no tendency to spread laterally 
On the contrary it will be so gradually deviated that it will glide 


up the vane m the direction AB This is sometimes expressed by 
saying that the vane leicnes the vaicr u dhout shock 

145 Floats of Poacelct Watei Wheels — Let AC (fig 161) repie- 
sent the direction of athm houzontal stream of water ha\mg the 




£PH >T& 


velocity"! Let AB be a curved float moving bonzontally w ith velo- 
city if The lelatne motion of watu and float is then initially 
houzontal, and equal to i - u 

In ordei that the float may receive the water without shock, it is 
necessary and sufficient that the lip of the float at A should be 
tangential to the direction AC of relative motion At the end of 


9 


’ seconds the float moving with the velocity u comes to the 

position AiBj, and dui mg this tune a paiticle of watei received at 
A and gliding up the float with the relative velocity v- u } attains a 

height DE = ^~ At E the water comes to lelative rest It 
2 g 

then descends along the float, and when after — — seconds the 

float has come to A 2 B 2 the water will again have leached the lip at 
Ao and will quit it tangentially, that is , m the direction CA 2 , with 
a lelative velocity - (y — u)= - V2#DE acquired under the influence 
of gravity The absolute velocity of the watei leaving the float is 
therefore u - (v - u) = 2 u-i If u = J % the water w ill drop ofl the 
bucket deprived of all eneigy of motion The whole of the woik 
of the jet must therefore ha\e been expended m driving tbe float 
The water will have been leeerved without shock and discharged 
without velocity This is the principle of the Poncelet wheel, but 
m that case the floats move ovei an aic of a large circle, the stream 
of watei has considerable thickness (about 8 inches) , m order to 
get the water into and out of the wheel, it is then necessary that 
the lip of the float should make a small angle (about 15°) with the 
direction of its motion The water quits the wheel with a little of 
its eneigy of motion remaining 

146 Fressme on a Cmied Bui face alien the TTcdci is dmatecl 
wholly m one Direction — When a jet of water impinges on a curved 
surface in such a clnection that it is received without shock, the 
pressure on the surface is due to its gradual deviation from its first 
direction On any portion of the aiea the pressure is equal and 
opposite to the force required to cause the deviation of so much 
water as rests on that surface In common language, It is equal 
to the centrifugal force of that quantity of water 

Case 1 Sin face Cyhndi ical and Stationary — Let AB {fig 162) 
be the surface, having its axis at 0 and its radius Let the 
w ater impinge at A tangentially, 
and quit the surface tangentially 
at B Since the surface is at 
lest, v is both the absolute velo- 
city of the water and the velocity 
relatively to the suiface, and this 
remains unchanged dm mg con- 
tact with the surface, because the 
deviating force is at each point 
perpendicular to the direction of 
motion The water is deviated 
through an angle BCD = AOB = 0 
Each particle of water of weight 
p exerts radially a centiifugal 

force S- , Let the thickness of 
ig 

the stream — £ feet Then the weight of water resting on unit of 
suiface — Gt lb , and the noimal pressure per unit of surface 

= 7 *,=™ , — The lesultant of the radial pressures uniformly &is- 

g r 

tnbuted from A to B will be a force acting in the direction OG 
bisecting AOB, and its magnitude will equal that of a force of 
intensity =n, acting on the projection of AB on a plane per- 
pendicular to the dnection OC The length of the choid 

AB=2r sin — ; let &= breadth of the surface perpendicular to the 

JU 

plane of the figure The lesultant pressure oil surface 





, 0 GZ 

* 2 rb sin — • 

2 g 


— = 2 — Mv* sir ~ 
r g 2 


which is independent of the radius of curvature It may be in- 
ferred that the resultant pressure is the same for any curved sur- 

XIL — 6s 
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f ICw yf the sinir pro,ectcl urea, wLuh deviates the water through 

tliv'xm ruck 

j r, '! ih\ ml S>l*„ muinj ui the Du edi on AC n ith Veto- 
c W f u— lie re ative i doeity ^v-v The final velocity BE 
du l'JJj IS t <Ui 2 1 hj combining the relative velocity BD - 1 - u 


\ r "yk\^ 


Fig 163 

tangential to the surface with the velocity BE— u of the surface 
. _ „ , , , Gt ii-v r 

The luknatv of normal pleasure, as m the List case, is - — 

Cx Jj 

The resultant normal picsaUie It = 2-~& &m np 

resultant presume mav be revived mto two components P and L, 
one parallel and th i other prrpondieiilai to the (lireetion of the 
v «u*b motion The ioiniei is an effoit doing woik on the vane 
The Utter i* a I thral force which does no work* 


F-Riin-g 

cot? 


. £-9 Ufa A 


* - u)* sin <f>. 


The work done ly the jet on the vane is Yu~—Uu{v - 2*) 3 {1 - cos^h 

which m a maximum, when This usult can also he ob- 

tained by c< mad* ring that the woik done on the piano must be 
eqiul to iht ♦ in rgy bat by the water, when faction is neglected 

. If 0 = iso’, 0.5 £■=-!, l-cos^= 2 , tkn 

the same xts»ult as for a concave cup 

147 Dai* ion vhrf a Mumble Mane tales i a Mowing Water — 
When a rectangular plane, movable about an axis parallel to one of 
its side-), is placed m an , 

indv finite current of fluid, / 

it tab’s a position such ^ / a 

that the resultant of the — ^ « »- 

muma! pr^sur«.s on tin * / /^ 

rvvo bides of the axis pusses & / / 

through the axis. If, \ / f 
there lore,pkncs pivoted so V T) 

that the ratio (fig 164} / / 

V 

is varied are placed in 

water, ami the angle they p|g qgi, 

make w ith the direction of 


the stream is observed, the position of the resultant of the pressures 
on the plane is determined for different angular positions. Experi- 
ments of this kind have been made by Heir Hagen Some oi his 
results are given in the following table * — 



Larger Plane. 

Smaller Plane 

y-10 


0-9O 3 

08 

75° 

72i° 

0 8 

60’ 

sr 

0 7 

48’ 

43° 

0 6 

25® 

20® 

05 

! 13’ 

IB 3 

; 0 4 

r 

er 

03 

f er 


| 02 

4 b 

... 


343 Effi d of Fricturn d wring Impulse — Thus far the effect o f the 
i action between the water and the surface winch deviates it has been 
neglected Lsotlmig precise is Inown of its mode of action, and 
the follow mg investigation is in part conjectural (Bankine, Steam 
Engine, p. 171, § 146) 

£ei it he assumed that the friction causes a loss of energy per 
second proportional to the height due to the velocity of the water 
relatively to the surface ; that is, the head due to the relative 

velocity being the loss of head due to friction will he the 


whole energy due to the relative head being GQ^, the loss of 

energ} due to faction will be GQ/— - 

*“■ zg 

C [fluid i ital Surface uith Wat a deviated wholly in one Daection, 
Ft idwii taken into account— In Case 2, discussed in § 146, the 
velocity of the vatei iclatively to the surface is v - u The quan- 
tity ot' water impinging per second is bt{v-u) The loss of head 

due to faction is f - B U D The loss of eneigy due to faction is 

% 

GW itlJl)- . The energy exeited on the surface, aftei deducting 

2>j 

the loss due to friction, is 

r (v- ti'i 3 

M{v-u)-u[ 1- cos <t>) -Gbtf — 

— Y lf(w - ^) 2 | «(1 - cos (p) -f / ~ L | 

The efficiency when faction is taken into account becomes 

p !( (0-1 1) | 2u(l - cos <f>) -ftp - u) | 

7= '~~U~ V ! 

Gbt(v-u) ^ 

and this becomes a maximum if 

1 - cos <p±f 
li ‘"2-2eos 0+/ v * 

bang gi eater than the speed when friction is neglected in the ratio 
2(1 - cos <p) +/ 3(1 -cos <p+f) 

Suppose that the speed of greatest efficiency u has been found by 
experiment , 

j (2u~v)(l - cos 4>) 
v-u 

149 Dnect Action distinguished from Fraction (Eankme, Steam 
Engine, § 147) 

The pressure which a jet exeits on a vane can be distinguished 
into two parts, viz — 

(1) The pressure arising from changing the dnect component of 
the velocity of the water mto the velocity of the vane In fig 
154, § 140, ab cos bae is the dnect component of the watei’s 
velocity, or component in the direction of motion of vane This is 
changed into the velocity a& of the vane The pi essure due to 
direct impulse is then 

p GQ cos bae - ae 
1 9 

For a fiat \ ane moi ing normally, this direct action is the only action 
producing pressure on the vane 

(2) The term reaction is applied to the additional action due to 
the direction and velocity with which the watei glances off the 
vane It is tins which is diminished by the friction between the 
wattr and the vane In Case % § 146, the direct pressure is 

irduM 

That due to reaction is 

P;= - GJi cos £ 

If <£<90 o , the direct component of the water's motion is not 
wholly convcitcd into the velocity of the vane, and the whole 
pressure due to direct impulse is not obtained If <£>90°, cos q> is 
negative and an additional pressure due to reaction is obtained 
150. Fraction cf a Jet issuing fimn a Vessel — Suppose a vessel 
filled with water (fig 165), having an orifice of area a, from which 
water issue s ho rizontally with a velo- » 

city v = V 2yh The volume dis- 

charged per second, neglecting con- -xnzxr:ixx5[| 

traction, The momentum gene- ~~ ! 13 

rated per second m a horizontal three- j 1 

tion = ~a>r“ , and this is equal to the A I 

force producing the change of mo- -mm- — 

mentum. 

Hence the horizontal force or reac- mmsssmsmssai ^ 
tion B, acting on the side of the vessel, ^ ^ ^ 

opposite to the onfice, anil equal and *** 100 

opposite to the force producing the momentum, is 

B=~ «t*-2G a.Jl , 

this is the weight of a column of water the section of which is the 
area of the orifice, and the height is twice the head. 

If the vessel moves in a direction opposite to that of the Jet, with 
the velocity % the absolute velocity ot the water leaving the vessel 

is p ~ -w The momentum generated per second is “• &v(v - u ) » B 
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Jet Propeller . — In the case of vessels propelled by a jet of water 
(fig- 166), driven stern wards from orifices at the side of the vessel, the 
water, originally at rest outside the 
vessel, is drawn into the ship and 
caused to move with the forward 
velocity Y of the ship. Afterwards 
it is projected sternwards from the 
jets with a velocity v relatively to the 
ship, or v - Y relatively to the earth. 

If £1 is the total sectional area of the 
jets, Dy is the quantity of water dis- 
charged per second. The momentum 

generated per second in a sternward direction is —■ £2v(v - Y), and 

this is equal to the forward acting reaction P which propels the 
ship. 

The energy carried away by the water 

-iy.OrO.-TP (1). 

The useful work done on the ship 



PY-y Qi-(f- 


Y)Y 


( 2 ). 


( 3 ). 


Adding (1) and (2), we get the whole work expended on the water, 
neglecting friction : — * 

a r s_Y 2 

W~— G»n_L . 
g 2 

Hence the efficiency of the jet propeller is 
PY- 2Y 

W Y ’ ' ’ 

This increases towards unity as v approaches Y. In other words, 
the less the velocity of the jets exceeds that of the ship, and there- 
fore the greater the area of the orifice of discharge, the greater is the 
efficiency of the propeller. 

In the ct Waterwitch *’ v was about twice Y. Hence in this case 
the theoretical efficiency of the propeller, friction neglected, was, 
about -f. 

151. Pressure of a Steady Stream in a Uniform Pipe on a Plane 
normal to the Direction of Motion . — Let CD (fig, 167) be a plane 

\A n iAjl \&2 



i A 

Fig. 167. 

placed normally to the stream which, for simplicity, may be sup- 
posed to flow horizontally. The fluid filaments are deviated in 
front of the plane, form a contraction at AjA^ and converge again, 
leaving a mass of eddying water behind the plane. Snppose the 
section A 0 A 0 taken at a point where the parallel motion has not 
begun to be disturbed, aucl A 2 A 2 where the parallel motion is re- 
established. Then, since the same quantity of water with the 
same velocity passes A 0 A 0 , A 2 A 2 in any given time, the external 
forces produce no change of momentum on the mass A 0 A 0 A 2 A 2 , 
and must therefore be in equilibrium. If 0 is the section of the 
stream at A f) A 0 or A s A a , and o> the area of the plate CD, the area of 
the contracted section of the stream at A 1 A 1 will be c c (Q - ta), 
where is the coefficient of contraction. Hence, if v is the velo- 
city at A 0 A 0 or A 2 A £ , and % the velocity at A^, 

••• • <»• 

Let.j? 0s p 2 , p 2 be the pressures at the three sections. Applying 
Bernoulli’s theorem to the sections A 0 A 0 and A x A l3 


Poj.21- 
G *2 g 


■fll+Si:. 


Cl ‘ 2g 

Also, for the sections A X A X and A 2 A 2 , allowing that the head due 
to the relative velocity 1^-0 is lost in. shock: — 


' rt ” ~ 


{Vl-V? 


2 g G 

. ••• Po-Pi“ G 

or, introducing the value in (1), 

; Po ~Pz 


2? 

(jhri I 3 , 

2 cj 


G/ -0 

Zg 




( 2 ); 


(3), 


Now the external forces in the direction of motion acting on the 
mass A 0 A 0 A 2 A 2 are the pressures » 0 Q, - pSl at the ends, and the 
reaction - II of the plane on the water, which is equal and opposite 
to the pressure of the water on the plane. As these are in 
equilibrium, 


Pi> 


■ GP f_£ 

U IG-O,) V 


(4) ; 


an expression like that for the pressure of an isolated jet on an in- 
definitely extended plane, with the addition of the term in brackets, 
which depends only on the areas of the stream and the plane, For 
a given plane, the expression in brackets diminishes as i! increases. 

If p, the equation (4) becomes 

2 9 I P (^( FU _1 ) \ ‘ ' ' 


E=G« 

which is of the form 




R = Giy jr~ X J\ , 

2 g 


where K depends only on the ratio of the sections of the stream and 
jdane. 

For example, let e c = 0 '85, a value which is probable, if we allow 
that the sides of the pipe act as internal borders to an orifice. Then 

1-176-2 — lY . 


K-p(: 


P = 
1 
2 

3 

4 
o 

10 

50 

100 


E- 

GO 

3*66 

1'75 

1’29 

110 

'94 

2-00 

3*50 


The assumption that the coefficient of contraction e c is constant 
for different values of p is probably only true when p is not very 
large. Further, the increase of K for large values of p is contrary to 
experience, and lienee it may be inferred that the assumption that 
all the filaments have a common velocity v 1 at the section AjAj ami 
a common velocity v at the section A 2 A 2 is not true when the stream 
is veiy much larger than the plane. Hence, in the expression 




2?’ 


K must be determined by experiment in each special case. 

152. Pressure on a Cylindrical Body of a Length about three 
times its Diameter . — A contraction of the stream is formed at A^ 



| I 
Fig. 168. 

(fig. 168). Let the same notation be used, the subscript figures indi- 
cating the section to which the quantities belong. 

For sections A 0 A 0 , AjA^ 

Po.f. . 

G + 2y / 

for sections AjAj and A 2 A 2 , allowing for the abrupt enlargement 
of tbe stream, 

lh , *Y Ps , V£ . fri-t ’.) 3 . 

G + 2<? G + 2 \<j 2 g ’ 

and for sections A 2 A 2 , A 3 A 3 , allowing for another abrupt enlarge- 
ment, 

ih , ^y _?>3 , ^ . (v^n! 

G ■ 2 g G + 2 g + 2<j ' 

Adding the three equations, 

From, the principle of momentnm, 

O j o-F3)G-B=0 ; 

i 2 g 2 g- 
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Theuu-c o> ,Vr tL. . aiun of tin lioJy c c foi tlie eoeffiutnt of eon- 
tr uti >n. ' S J - s. . lor ELu aua uf tlie atieam at AjA^ 


G 

oi, patm. 0 p = ~ 


Th n 


a . . o 

r c .Q-«)’ 1 - l a-a‘ 


l, = !E 


1 tc'p-1) 




11 - 11 , 0 . £, 


wiiciti 




Taking ( , - 0 $5 and p=4, K^O 467, a value less than before 
HeucAh re i* les* prt-suie on the cylinder than on the thin plane 
153 Dis*( ibvhon of JPt cssu t e on a Surface on u hich a Jet impinges 
nonmlbj —The principle of momentum gives readily enough the 
total or militant pressure of a 3 ct impinging on a plane surface, but 
in some f*a*es it is. useful to know the distribution of the pressure 
The prohit m m the ease in w Inch the plane is struck normally, and 
the jet vK m all dneetioiia, is one of great complexity, but even 
in tint t.a~e the maximum intensity of the piessuie is easily 


assigned Etch hvser of water 
flowing ironi an nnfice ls gradu- 
ally deviaO d 1 tig 169? by contact 
with tin -iiuwe*, and dining 
deviation txeiaise* a aamfiical 


pre^mv towards the axis of the 
j t The force exerted by taili 
s mil of water is noimal to 
its path, ml mvusrly as the 
Tjuluifa uf 1 u vat u re uf the path 
Hence tli gieatost pitssme on 
the plant must bt at the axis oi 
the jet, >nd the pr- emit must de- 
crease from the axis outwauls, m Fig 109 

some such w ly as is shown by the cmve of pressure m fig 170, the 
brmth^s uf the tuive lions piobably asymptotic to the plane 
For sum die it v suppose the jet is a vertical one Let h Y be the 
djpth of tin orifice iroin the free surface, aud iqthe velocity of dis- 




charge Then, if w is the area of the orifice, the quantity of water 
impinging on the plane is ob\ lou&ly 

Q^i*v l ^a\i l tyh l ; 


tbit u, opposing the orifice rounded, and neglecting the coefficient 
of discharge 

The velodrv with which the fluid reaches the plane is, however, 
greater than this, and may reach the value 
r=\ ; 2yA ; 

where h is the depth of the plane below the free surface. The 
external layers of fluid subjected throughout, after leaving the 
orifice, to the atmospheric pressure will attain the velocity u, and 
will flow away with this velocity unchanged except by Motion. 
The layers t Wards the interior of the jet, being subjected to 
a pressure greater than atmospheric pressure, will attain a less 
velocity, and so much less as they are nearer the centre of the jet 

But the pressure can m no ease exceed the pressure — or A measured 

zg 

m feet of water, 01 the direction of motion of the water would be 


reversed, and there would be reflux Hence the maximum intensity 
of the pressure of the jet on the plane is h feet of w ater It the 
pressure curve is drawn with piessures represented by feet of water, 
it will touch the free water surface at the centie of the jet 
Suppose the pressure curve rotated so as to foim a solid of 1 evolu- 
tion The weight of water contained in that solid is the total 
pressure of the jet on the srnface, which has aheady been deter- 
mined Let Y= volume of this solid, then GY is its weight m 
pounds Consequently 

GY G 


Y=2 


"We have already, therefore, two conditions to be satisfied by the 
pressure curve 

Some very intei esting expeiiments on the distribution of pressure 
on a sin face" struck by a jet have been made by Mr J S Beiesfoid 
{Prof Papers on Indian Engineering , Ho cccxxn ), with a view to 
afford linformation as to the forces actmg on the apions of weirs 
Cylnidneal jets J mch to 2 inches diametei, issuing fiom a vessel m 
which the water level was constant, were allowed to fall veitically 
on a brass plate 9 inches m diameter A small hole m the brass 
plate communicated by a flexible tube with a veitieal pressure 
column Arrangements were made by which this apertme could 
be moved -&V inch a time across the area stiuck by the jet The 
height of the piessure column, foi each position of the apeituie, gave 
the pressuie at that point of the area struck by the jet When the 
aperture was exactly m the axis of the jet, the pressuie column was 
veiy neaily level with the free surface m thereseivou supplying the 

jet , that is, the pressure was vei y nearly-^- As the apei tin e moved 

2g 

away from the axis of the jet, the pressure diminished, and it became 
insensibly small at a distance flora the axis of the jet about equal to 
the diameter of the jet Hence, loughly, the pressuie due to the jet 
extends over an area about four times the area of section of the jet 

Fig 171 shows the pressure cuives obtained in three experiments 
with three jets of the sizes shown, and with the free surface level in 
the reservoir at the heights marked 


Experiment 1 

Jet 475 m diameter 

Experiment 2 

Jet 988 in diameter 

Experiment 3 

Jet 1 95 m diametei 

a m J 
£ « «! 
r 1 * c a 

i!f 

** 

■8 £ c5 

1— 1 

sG 

§l 

S-3 

,g>*3 

S 

£3 _ 

A cj 
pz 

!® 

0 

£ 

Height from Free 
Suifaee to Bitisa 
Plate in inches. 

Distance fiom Axis 
of Jet in inches 

Piessure in inches 
of Water 

& g 2 

s«! 

S ° a 

aj ^ 
||| 
3®* 

Distance fiom Axis 
of Jet in inches 

Piessuie in inches 
of Water 

43 

0 

40 5 

4215 

0 

42 

27 15 

0 

26 9 

5 » 

05 

39-40 

j > 

05 

41 9 


08 

26 9 

? » 

1 

37 5-39’5 

a 

1 

41 5-41 8 


13 

26 8 


15 

35 

Si 

15 

41 


18 

26 5-26 6 


2 

33 5-37 


2 

40 3 


23 

26 4-26 5 


25 

31 


25 

39 2 


28 

26 3-26 6 


3 

21-27 

Si 

3 

37 5 

27 

33 

26 2 


35 

21 

1 J 

35 

34 8 


38 

25 9 

s» 

4 

14 

4225 

45 

27 


43 

25 5 

>5 

45 

8 

5 

23 


48 

25 


5 

35 


55 

18 5 


53 

24 5 

t j 

55 

1 

si 

6 

13 


58 

24 

» 

6 

05 

Si 

65 

8 3 


63 

23 3 

it 

65 

0 

9S 

7 

5 


68 

22 5 



1 

J> 

75 

3 

jj 

73 

21 8 




4215 

8 

22 

Si 

78 

21 




85 

1 6 

it 

83 

20 3 




1 ts 

95 

1 

S3 

’88 

19 3 




1 



S3 

93 

18 




j 



St 

98 

17 




1 



26 5 

113 

13 5 







u 

118 

12 5 







S3 

123 

10 8 







J» 

1 28 

9 5 







S3 

1 33 

8 







St 

138 

7 







S3 

143 

6 3 







S3 

148 

5 







S3 

153 

4 3 







S3 

158 

3 5 




I 



> J 

19 

2 


As the general form of the pressure curve has been aheady 
indicated, it may be assumed that its equation is of the foim 

y^ob~ afl .... . . ( 1 ) 


But it has already been shown that for aj=0, y^k f hence a*~h 
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To determine the remaining constant, the other condition may be ’ 
used, that the solid foimedby rotating the pressure curve repit&ents 
the total pressure on the plane The volume of the solid is 


Y 


-/ 

r-c 

2irhf 

ith 


2itxycLc 


log € h\ 


L~ b 

ith 

~ log e & 


lJl 

J0 


Using the condition alieady stated, 


• 


log e 5 = 


JL /A 

2»V h x 


[2) 


Putting the value of b m (2) m eq (1), and also r foi the radius of 
the ]et at the orifice, so that oj=xr 2 , the equation to the pi ensure 
curve is 

7 sj X 1 

y = h€ - ^ h x j- ' 

154 Resistance of a Plane mouny tlitough a Fluid } Ot Ptc^siue 
of a Cut / cat on a Plane — When a thin plate moves through the 
air, oi through an indefinitely laige mass ot still watei, in a direction 
normal to its surface, there is an excess of pressure on the antenoi 


definiteness to be moving through the fluid, receivt from it forward 
momentum Portions of tins iurwaui moving vatu aie tliiuvn oil 
lateially at the edgt» of the plate, and diffused thiough the siuiound- 
liig fluid, instead of tailing to then ongmai position behind the 
plate Othei poitions ot eomparatir ely still watti an: dragged into 
motion to tdl the space left behind tlie plate , and theie is thus a 
pussttie less than hy di astatic pressure at the back ol the plate The 
whole resistance to the motion ol the plate is tht mm of the excess 
of piessme m fiont and dehcienr y ot pi e-sui e behind This zesistance 
is independent of any faction oi viscosity m the fluid, and is due 
simply to its inertia insisting a sudden change of dimtion at the 
edge of the plate 

Experiments made by a whirling machine, m whnh tht plate is 
fixed on a long aim and mused aiculaily, gate the following "values 
ot the coefficient/ The method is not free flora objn turn, as the 
centrifugal foiee causes a flow outwards acioss the plate 


Approximate 
Alta of Plate 
m sq, ft 

Values* uf / 

Borda 

Ewtton | 

Tlubmlt 

0 13 

1 39 

1 24 


0 25 

1 49 

1 43 [ 

1 525 

0 63 

1 64 

. ( 


1 11 


1 

1 7S4 



Theie is a steady meiease of resistance with the oi the plate, 
in part oi wholly due to centrifugal action 
Dubuat made experiments on a plane one foot &quaie, unwed m 
a straight line in water at 3 to 6} feet per second Calling ni the 

eoefhutnt of excess of 
piessuie m fiont, and n 
the coefficient of de- 
ficiency oipiessuie behind, 
so that /=//! + /?, he found 
the following values — 
77i=l , n=0 4.3, r=\ 4:3 

Tht pies sines weit mea- 
sured by pi essuie columns 
Experiments by Moun, 
Piobeit, and Ihdion on 
jjlates of 0 3 to 2 7 square 
c feetaiea, drawn vertically 
■§ thiough water, gar e 
fc /— 2 IS , but the expen- 
se ments were made in a 
Z reservoir of comparatively 
.§ small depth Eoi similar 
plates moved thiough air 
^ they found/ =1 3 6, a result 
~ moie m accordance with 
"§ those which precede 
Sj Foi a fixed plane in a 
s moving cm rent of water 
® Hanotte found f~=l 25 
§ Dubuat, m experiments in 
U a cunent of water like 
mentioned above, 
obtained the values 

m = llS6, ?i=0 67G; 
/=! 856 Thibault ex- 

wmd piessure 
1 17 and 2 5 


|C those 


to 

of 


Fig. 171 — Curves of Pressure of Jets impinging normally on a Plane 


face and a diminution of piessure on the posterior face Let v be 
the relative velocity of the plate and fluid, SI the area of the plate, G 
the density of the fluid, h the height due to the velocity, then the 
total resistance is expi eased by the equation 


E — /GO — pounds *=fGQh . 


wheie / is a coefficient having about the value 1 3 for a plate moving 
instill fluid, and X 8 foi a current impinging on a fixed plane, whether 
the fluid is air oi water The difference in the value of the coefficient 
in the two cases is perhaps due to errors of experiment There is a 
similar resistance to motion m the ease of all bodies of 11 unfair” 
form, that is, m which the surfaces over which the water slides are 
not of gradual and continuous euivatuie 
The stress between the fluid and plate arises chiefly m tins way 
The streams of fluid deviated m front of the plate, supposed foi 


posed 
planes 

square feet area, and 
found /to vary from 1 56S 
to 2 125, the mean \alue 
being /= 1 S84, a lesult 
agreeing well with Du- 
buat 

155 Case v hen ike 
Piiedioti of Motion 


oblique to the Plane — Tlie deteimination of the piessure between a 
fluid and suiface m this ease is of importance in many practical 
questions, for instance, m assigning the load due to wind pressure 
on sloping and curved roofs, and experiments have been made by 
Hutton, Yrnce, and Thibault on planes moved aiculaily thiough 
air and water on a whulmg machine 
Let AB (fig 172) be a plane moving m the dneetion E making 
an angle <p with the plane The lesultant pressure between the 
fluid and the plane will be a normal piessure 3s The component E 
of this normal pressuie is the resistance to the motion of the plane 
and the other component L is a lateial force resisted by the guides 
which support the plane. Obviously 

E=H sm <£ ; 

L=hT cos <p 

In the case of wind pressure on a sloping roof surface, E is the 
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kakortfla add L :Le vertical component of the normal pres- 



y_p 2-mtp 2V ? 

1 — aii-£> eorec -f sin <p 1 

aul the lateral force i* 

L=P - ft ms ft 
1 T fcllrft 

In 1872 arpeimiinte Wire male foi the Aeronautical 

Society on the, picture oi air on ob!iqu< planes These plates, of 
1 to 2iVet square, were balmcul bv mo moils mechanism designed 
hv Mr ifenlwin and Mr Bpme r Ihoniimer, m *ul1i a ntannei that 
U ti the prelum in the directum rf tin an emunt and tlic lateral 
tn*f t Wi.it stpmt* It wklmui d lh* -♦ planer vue placed opposite 
a hast from a tan reeling hum a wooden pipe IS inches square 
The pre^uie of th Mast lauul treni to 1 inch of water plea- 
sure The folluuing ana the it suits giun m pounds pci square 
fo *t of th* p’aii' , and a companion ofc the experimental icsults 
with tie pie^irts given by Dueheimn’s rule. These last values 
are obtained hy taking F » 3 31, the cleaved pressure on a normal 
surface • — 


Argr 1 # between Plane and 
Direction of Blast 

! u 

l 

20 3 

CO' 

$0 a 

Ho menial nre -n.m.* 11 

' 0 1 

o cx 

2 73 

3 31 

Lateral prv^un L . , 

1 6 

1 06 

1 20 


3Toim.il pic _sare v L- -r K- 

1 G3 

2 05 

j 3 01 

3 31 

Normal pre-sire by Dm Ur mm s ) 
rule ' . f 

1 005 

2 02/ 

; 3 276 

3 31 


Ke&i stance or Ships 

236 Down to a recent period the resistance of ships was supposed 
to he due to a ditf renee between the pressure Gn the bow and stern, 
caused by the pushing aside of the water, precisely as m the case of 
the 4 'unfair * bodies w hose resistance has just been dmeus^ed Hence 
the resistance was supposed to he proportional to the immersed mid- 
ship sectional area of the vessel It will lie shown immediately, 
however, that in a 14 Mr 5 ’ body, completely immeised, there is no 
resistance of this kind, the pressure of the" water clo-mg m behind 
exactly balancing the excess of pressure on the bow In such a 
body, therefore, the resistance is almost entirely due to tlie frictional 
drag of the water on the surface of the body, and is proportional to 
its skin area In a ship, which is only partially immersed, a further 
resistance, which in some t fees becomes very large, is due to the 
alteration of the surface level of the water causing a dissipation oi 
energy in producing waves, 

157, Stream Zme Mot mi of a Fluid past a submerged Body — 
Consider a shipshape body, oi body of fair form, that is, bounded 
l»y surface of continuous curvature, moving Wow the surface of a 
fluid, and for the moment let the friction of the fluid against the 



Fig 173, 


surface of the body be supposed absent. In such conditions, the 
particles of iimd are gi actually deviated sideways as the body jesses, 
and gradually close together again behind it They are left after 
the operation m theii original position with momentum unchanged ; 
there is, therefore, in this case no resistance due to the direct action 
of the inertia of the water 


0 H A N I 0 S [hydraulics. 

The nature of the action is moie conveniently studied by supposing 
the bodj at re -it and the fluid flowing past it Let S, fig 173, repre- 
sent the mmieised body sunounded by fluid which is flowing past 
it The fluid particles, anivmg at A m the direction shown by the 
anow, aie gradually deviated as they approach S, gradually mute 
again alter passing it, and, if the body is of Ian foim, that is, if it 
presents no abiupt changes of section oi discontinuity of cnivatme, 
the stieam lines oi paths of the particles will he continuous lines, 
vhich take, at a sufficient distance B stemwaids of S, then ongmal 
direction of motion The fluid suiroundmg S may then be con- 
ceived to be divided into an infinite number of elemental y streams 
of continuous cuivatuie Suppose, foi simplicity, S is a solid of 
revolution Then, iiom the similarity of conditions in all directions, 
the elemental y streams w ill be in planes diawn through the axre 

01 S 

Each elemental y stream may be conceived as a mass of fluid flow- 
ing steadily m an infinitely thill fuctionless pipe But it lias 
already been shown that m a toituous pipe, the ends of which are 
m tlie^same direction, there is no resultant loice due to the motion 
of the fluid which tends to displace the pipe, either due to its cm va- 
tnre or its changes of section Consequently the whole mass of 
fluid exerts no resultant pressure on the body S past vhich it re 
flowing Hoi, if the fluid is at lest, mil there he any resistance to 
the uniform motion of the body S through it The resistance of 
the ship therefore cannot be due, like that of an nnshipshape body, 
to the forward momentum impressed directly on the fluid In a 
fuctionless fluid, and for a uniformly moving and w holly immeised 
bodv of fair form, the resistance would be nil 

"With a fluid winch is not perfectly fuctionless, however, a 
resistance maybe generated in this way The paiticles of watei 
crreit a diag on the surface of the body over winch they slide 
They receive, cithei m consequence of then adhesion to the surface, 
oi m consequence of impact on the loughnesses which pioject fiom 
it, a forward momentum, and the velocity at B is no longei, as m a 
fuctionless fluid, the same as the velocity at A 

In the case of a ship which is only in part immeised there is 
another source of resistance Considering the elemental y streams 
already defined as flowing along indefinitely thru fnctionless pipes, 
it is obvious that there would he gieatei pressure m those paits 
where the cross section was large and the velocity small, and less 
pressure where the section was small and the velocity high It 
will be seen from the diagram that the streams aie laige m cioss 
section m the neighbourhood of the bow and stem, and small along 
the sides There will therefore be an excess of pressure at bow and 
stem, and a diminution at the sides But the free surface of the 
water m which the ship floats is a surface of uniform pressure 
Hence the water will be forced up at the bowr and stem, and sink 
down in the space between, the variation of the hydrostatic pressure 
due to depth balancing the vauation of pressure m the stieam lines 
There are thus formed waves accompanying the ship So far as the 
ship in its passage through the water has to supply the waste of 
energy due to the diffusion of this wave motion m the surround- 
ing liqnul, it snfkrs a resistance which may be termed the wave- 
making resistance Tins resistance would airee even m a fnctionless’ 
fluid 

It will be seen from the foregoing that the two principal causes 
of the resistance to the motion of a ship are the skin friction and 
the production of waves The factional resistance depends on the 
immeised surface of the ship, its roughness, and the velocity of 
the water relatively to the surface Mi Fioude concludes that 
no sensible error is committed if the frictional resistance is taken 
to he equivalent to that of a rectangular surface of equal area and 
of length (m the line of motion) equal to that of the ship and mov- 
ing at the same speed For such a rectangular surface Mi Fioude’s 
experiments already described furnish the means of calculating the 
resistance 

Experiments made on H M ship u Greyhound 35 appeal to show 
that in well-formed, clean-bottomed ships, at speeds not exceeding 
S knots per hour, the frictional resistance is from 80 to 90 per cent 
of the whole resistance, and that at the gieatest speeds of the 
quickest ships the frictional resistance is from 60 to 70 per cent of 
the whole resistance Foi ships with foul bottoms the factional 
resistance is a still larger fraction of the whole resistance 

The wave-makmg resistance is not yet fully understood, and 
involves considerations beyond the scope of the present article 
For any given length of ship, with given proportions of entrance, 
middle body, and run, there is a limit of speed beyond which the 
resistance due to dissipation of energy in waves rapidly increases 
Below that limit the resistance, being clued y due to friction, in- 
creases nearly as the square of the speed. Above that limit the 
resistance increases as a higher power of the speed In the trials 
of the u Greyhound’* the resistance varied nearly as the square of 
the speed up to 8 knots per hour, as tlie cube of the speed at 10 
knots, and as the fourth power of the speed at 12 knots 

15S. Batw of the Besistmce of Models and of Actual Slays — It 
will be understood from the foregoing explanations that the laws of 
the resistance of ships are complicated and at present imperfectly 
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kuovL. Mr IT oude lias, however, indicated a uay m ubich experi- 
ments on comparatively small models, may "be made so as to fumidi 
veiy tise f ul cl ita as to the resistance of ships In Older that ej Rai- 
ments oil models may he serueeahle, it is necessary that their 
resistance should be measured at speeds for which the different 
resistances bear the same proportion to each other as in the actual 
slnp Let d be the ratio of the diirn nsions of the model to that of 
the ship Let R 1# R,, R, he the resistances of the model at 
speeds r l5 t 2 , i 3 Then, it may be expected that the actual 

ship at speeds a ;i vV 3 will have resistances 

d'Ti* 

This law howevei, is not strictly applicable to that pait of the 
lesi-tmec which is due to fiiehon, because of the diminution of the 
coefiu lent of f notion foi a given surface as the length increases 
Hence, when the resistance of the model has been ascertained, a 
collection must be made to allow foi the different eodLeient of 
faction ol the ship The factional resistances of the model and of 
the ship aie calculated from their immeised surfaces, using the co- 
efficients of fiction suitable foi then respective lengths Deduct- 
ing the foimei and adding the latter to the ob^eived resistance 
at the eoiicsponding speeds, the total instance of the ship is a&tei- 
tamed 

XIII HYDRAULIC MACHINERY 

130 Hydraulic machinery may be broadly divided into 
hydraulic motor machines and pumps In the former 
class, a quantity of water descending from a higher to a 
lower level, or from a higher to a lower pie&sme, drives a 
machine which receives energy from the water, and applies 
it to overcoming the resistances of other machines doing 
useful work In the latter class, work clone on the machine 
by a steam engine or other source of energy is employed 
in lifting water from a lower to a higher level A few 
machines such as the ram and jet pump combine the 
functions of motors and pumps 

Water Motors, 

Iii every system of machinery deriving energy from a 
natural water fall there exist the following parts — 

(1) A supply channel or head race, leading the water 
from the highest accessible level to the site of the machine 
This may be an open channel of earth, masonry, or wood, 
laid at as small a slope as is consistent with the delivery 
of the necessary supply of water, or it may be a closed 
cast or wrought-iron pipe, laid at the natural slope of the 
giound, and about 3 feet below the surface In some 
cases part of the head race is an open channel, part a 
closed pipe The channel often starts from a small storage 
reservoir, constructed near the stream supplying the water 
motor, in which the water accumulates when the motor 
is not working There are sluices or penstocks by which 
the supply can be cut off when necessary. 

(2) Leading from the motor there is a tail race, culvert, 
or discharge pipe delivering the water after it has done its 
work at the lowest convenient leveL 

(3} A waste channel, weir, or bye-wash is placed on or 
at the oxigin of the head race, by which surplus water, m 
floods, escapes. 

(I) The motor itself, of one of the kinds to be described 
presently, which either overcomes a useful resistance 
directly, as in the case of a ram acting on a lift or eiaue 
chain, or indirectly by actuating transmissive machinery, 
as when a turbine drives the shafting, belting, and gearing 
of a mill With the motor is usually combined regulating 
machinery for adjusting the power and speed to the work 
done Tins may be controlled m some cases by automatic 
governing machinery. 

Water Motors with Artificial Bomees of Eneigy — The 
great convenience and simplicity of water motors has led 
to their adoption in certain cases, where no natural source 
of water power is available. In these cases, an artificial 
source of water power is cieated by using a steam engine 
to pump water to a reservoir at a great elevation, or to 
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jmmp water mto a closed reservoir in which there great 
pressure. The water flowing fiom the reservoir through 
hydraulic engines gives back the energy expended, less 
much as has been wasted in Diction Such arrangements 
are most useful wheie a continuously acting steam engine 
stores up energ) by pumping the water, while the v oik 
dune by the hydraulic engines is done mteunitturtly 

160 of a in /' - Fall — Lit IT b. the total fall of k\ d from 

the point what tlic r atei is Liken hoin a uttuial rtuam to tH 
point where it is discharged mtu it aeam Oi tin* total fall a j ca- 
tion, which can be estimated mdej uiduitlv. is a puukd m oyli com- 
ing the Ksistances of the lucd end tail mil* oi the supph and div 
t Luge pipes Let this portion ot lieul vortul le i; a Then the 
available head to work the mote 1 u H = IL- lj r It u tins in ailnble 
Kad which should k, used m all i lkaLitioiu of the pi open lions of 
the motui Let Q be the suppy of v, r* t i pa ^eona Then 

GQII foot-pounds per second 

is the gross evulabk v oik of the fall The power of the fall may 
be lendtred available m thme v aas The GQ poimih of vatu may 
be placed on a machine at the highest lead and descending m con- 
tact with it a distance of II feet, the woik done will be fin glee ting 
losses flora faction oi leakage) 

GQH foot-pound* pei seeunJ 

Oi the water may descend in a closed pipe fiom the higher to the 
Iowa level, in which case, with the same i estivation a* before, the 
pressuie at the foot of the pipe will be^j=(.JI pounds per sipi.ue 
toot If the water with this pies&uie acts on a moaable piston like 
that of a steam ename, it will dnve the piston so that the volume 
desuibid is Q cubic teet pel second Then the a oik dune will be 

j>Q = GHQ foot-pounds per second 
as before Oi Lvtly, the water may be allowed to acquire the 
velueitv i — y-f/H by its decent The kincLc eneigy of Q cubic 

feet will then ba Q 1 = GQH, and if the watei is allowed form- 
er 2 5 

pmge on suifaces suitably cmred which bung it finally to ied, it 
will impait to the&e the same enenry as in the previous cases 
Generally, if Q feet per second of watei act by weight thiough a 
distance *7^, at a piessuiej? due to h 2 feet of fall, and with a velocity 
v due to 7ij feet oi fall, so that 

7zi + £ 2 + 7*3=11, 

then, apart fiom energy wasted by f notion oi leakage oi impel fetion 
of the machine, the woik done will be 

GQftz+2'Q + “? Qw-^GQH foot pounds, 
u **y 

the same as if the water acted simply by its weight while dese< nd- 
mg H feet 

161 Bite for Watei 1 lotoi — "Wherever a stream Rows 
from a higher to a lowei level it is possible to erect a water 
motor The amount of power obtainable depends on the 
available head and the supply of water In choosing a site 
the engineer will select a portion of the stream wheie there 
| is an abrupt natural fall, or at least a considerable slope of 
the bed He will have regard to the facility of construct- 
ing the channels which are to convey the v ater, and will 
take advantage of any bend m tbe river which enables him 
to shorten them. He will have accurate measurements 
made of the quantity of water flowing m the sticam, and 
he will endeavour to ascertain the average quantity avail- 
able throughout the year, the minimum quantity m dry 
seasons, and the maximum for which bye-wash channels 
must be provided In many cases the natural fall can be 
increased by a dam or weir thrown across the stream The 
engineer will also examine to what extent the head will 
vary m different seasons, and whether it is necessary to 
sacrifice part of the fall and give a steep slope to the tad 
race to pi event the motoi being drowned by backwater in 
floods 

In designing or selecting a water motor it is not sufficient 
to consider only its efficiency in normal conditions of work- 
ing It is generally quite as important to know bow It 
will act with a scanty water supply or a dimmi&ked head. 
The greatest difference in water motors is in their adapta- 
bility to varying conditions of working 
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1G2. Action oj Water in a Water Motor . — Water motors 
may be divided "into water-pressure engines, water wheels, 
and turbines. 

Water-pressure engines are machines with a cylinder and 
piston or ram, in principle identical with the corresponding 
part of a steam engine. The water is alternately admitted 
to and discharged from the cylinder, causing a reciprocating 
action of the piston or ram. It is admitted at a high 
pressure and discharged at a low one, and consequently 
work is done on the piston. The water in these machines 
never acquires a high velocity, and for the most part the 
kinetic energy of the water is wasted. The useful work 
is due to the difference of the pressure of admission and 
discharge, whether that pressure is due to the weight of a 
column of water of more or less considerable height, or is 
artificially produced in ways to be described presently. 

Water wheels are large vertical wheels driven by 
water falling from a higher to a lower level. In most 
water wheels, the water acts directly by its weight loading 
one side of the wheel and so causing rotation. But in all 
water wheels a portion and in some a considerable portion 
of the work due to gravity is first employed to generate 
kinetic energy in the water ,* during its action on the water 
wheel tho velocity of the water diminishes, and the wheel 
is therefore in part driven by the impulse due to the change 
of the water'd momentum. Water wheels are therefore 
motors on which the water acts, partly by weight, partly 
by impulse. 

Turbines are wheels, generally of small size compared 
with winter wheels, driven chiedy by the impulse of the 
water. Before entering the moving part of the turbine, 
the water is allowed to acquire a considerable velocity ; 
during its action on the turbine this velocity is diminished, 
and the impulse due to the change of momentum drives 
the turbine. 

Roughly speaking, the fluid acts in a water-pressure 
engine directly by its pressure, in a water wheel chiefly by 
its weight causing a pressure, but in part by its kinetic 
energy, and in a turbine chiefly by its kinetic energy, 
which again causes a pressure. 

Water-Press ure En (fines. 

1G3, la these water acts by simple pressure due to the 
height of the column in the supply pipe or the pressure in 
the supply reservoir. The water acts on a piston or ram 
which it displaces. When the height of the column 
exceeds 100 or 200 feet, or there is a pressure equivalent 
to this, water wheels are inapplicable, and turbines have the 
disadvantage that in such circumstances their speed is very 
great. Then water-pressure engines maybe very conveniently 
adopted. In other cases they are generally too cumbrous. 

When an incompressible fluid such as water is used to 
aduate pkton engines, two special difficulties arise. One is 
that the waste of work in friction is very great, if the water 
attains considerable velocity* another is that there is great 
straining action on the machinery. The violent straining 
action due to the more or less sudden arrest of the motion 
of water in machinery is termed hydraulic shock. For 
these reasons the maximum velocity of flow of water in 
hydraulic machines should generally not exceed 5 to 10 
feet per second. Under very high pressure, where there 
is less object m economizing energy, and it is very im- 
portant to keep the dimensions of the machinery small, 
Mr Anderson gives 24 feet per second as the limiting 
velocity. In large water-pressure engines used for pump- 
ing mines the average piston speed does not exceed 4 to 2 
feet per second. 

, Direct- Acting Hydraulic Lift (fig. 174),— This is the 
simplest of all kinds of hydraulic motor. A cage W is 
lifted directly by water pressure acting in a cylinder C, the 


length of which is a little greater 
plunger R of the same length 
is attached to the cage. The 
water pressure admitted by a 
cock to the cylinder forces up 
the ram, and when the supply 
valve is closed and the dis- 
charge valve opened, the ram 
descends. In this case the 
ram is 9 inches diameter, with 
a stroke of 49 feet. It con- 
sists of lengths of wrought- 
iron pipe screwed together per- 
fectly water-tight, the lower end 
being closed by a cast-iron 
plug. The ram works in a 
cylinder 11 inches diameter, 
of 9 feet lengths of flanged 
cast-iron pipe. The ram passes 
water-tight through the cylin- 
der cover, which is provided 
with double hat leathers to 
prevent leakage outwards or 
inwards. As the weight of 
the ram and cage is much 
more than sufficient to cause a 
descent of the cage, part of 
the weight is balanced. A 
chain attached to the cage 
passes over a pulley at the 
top of the lift, and carries at 
its free end a balance weight 
B, working in T iron guides. 
Water is admitted to the 
cylinder from a 4-inch supply 
pipe through a two-way slide, 
worked by a rack, spindle, 
and endless rope. The lift 
works under 7 3 feet of head, ;» 
and lifts 1350 lb at 2 feet 
per second. The efficiency is 
given by Mr Anderson at 75 
to 80 per cent. 1 

The principal pre- 
judicial resistance to ZevdL of 
the motion of a ram ,? 3|g|gp r 
of this kind is the 
frietion of the eup BteqkoFge 
I eathers, which make 'i 

the joint between » 

the cylinder and > 

ram. Some expert- l 

merits by Mr John * 

Hick give for the = 

friction of these J 

leathers the follow- ! 

ing formula. Let * 

F== tlie total Me- l 

tiou in pounds ; d—- 
diameter of ram in 
feet ; p — water pres-, 
sure in pounds per 
square foot; h a 
coefficient, 

F ~lcp d 

k~ 0*00393 if the 
leathers arc new 
or badly lubri- 
cated ; 

- 0*00262 if the 
leathers are in 
good condition 
and well lubri- 
cated. 


than the lift. A ram or 
Merel of Supply 


j W ; 


R 


% 


w 


J 

IT 




Fig. 174. 


1 The drawing and description of this ram are taken from Mr 
Anderson s Chatham C&ctures on JfpdT&ulic Zlctchiftevy, 
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Suite the total pleasure on the ram is ^ d-± o, the fi action of the 

4 

total pressuie expended in overcoming the faction of the leathern is 

005 0033 ,1 « , 

— _At 0 — =— , d being m feet 
d cl 

Let H be the height of the pies&ure column mea&med fiom the 
fiee surface ot the supply iestr\ou to the bottom of the ram m its 
lowest position, H& the height fioin the dischaige reservoir to the 
same point, k the height ot the ram above its lowest point at any 
moment, S the length of stioke, 0 the aiea of the ram, W the weight 
of cage, R, the weight of 1 am, B the weight of balance weight, w 
the weight of balance chain per foot mil, F the fiiction of the cup 
leather and slides Then, neglecting fluid faction, if the lam is 
rising the aceeleiatmg foiee is 

P 1 -G(H-ft)G-R-'W hB-i/(S-A) + tt7*-F, 
and if the ram is descending 

P a -.-G(H6-70G + W+R-B + j6(S-70-iiA-F 
If 10 = \ Gfi , and P, aie constant throughout the stroke , and 
the moving foice m ascending and descending is the same, if 

B = W + It + v S - GQ H t, -— • 

Using the values just found for w and B, 

P 1 = P 2 = JGQ(H-H & )-F. 

Let W T -J-R-f-&S-}-B = U, and let P be the constant accelerating 
force acting on the system, then the acceleration is 


The velocity at the end of the stioke is (assuming the friction to be 
constant) 

- \/w» 3 ) 

and the mean velocity of ascent is 

i v * 

1G4 Self Acting Hydniuhc Engines — The admission 
and dischaige valve m the lift just described is worked 
by hand at the requued times It is easy to see that 
mechanism like that used m steam, engines can be applied 
to actuate the admission and discharge valves periodically, 
and the lift is then converted into a continuously acting 
engine 

Let H be the available faH to work the engine after deducting 
the loss of head m the supply and discharge pipes, Q the supply 
of water m cubic feet per second, and ri the efficiency of the engine 
Then the hor&e-pov er of the engine is 

H 650 

The efficiency of laige slow^movmgpiessure engines is 77 = 66 to *8 
In small motors ot tin* kind probably 7 ] is not greater than 0 
Let ube the mean velocity of the piston, then its diameter d is given 
by the 1 elation 

Q=— L drv m double-acting engines, 

— E drv m single-acting engines. 

If theie axe n cylinders put S, for Q m these equations 

The meau velocity v 13 from J to 2 feet per second in 
large engines Smaller engines working on high lifts may 
be run at a greater speed, but with a saciifice of efficiency. 
The usual piston speed of Messrs Hastie’s engines de- 
scribed below is 100 feet per minute. For pressures of 
less than 200 feet of head, the speed is less The velocity 
of the water m the supply pipes may he 3 to 6 feet per 
second 

In large engines the admission and discharge valves are 
of very large size, and require very considerable force to 
move them It is also desirable that they should open 
and close more rapidly than the eccentric-moved valves 
used in steam engines In these engines the valves are 
made cylindrical, so that the water pressure causes no 
friction of the valve on its seating They are moved by a 
weight which is released at the proper moment, or by a 
subsidiary water-pressure engine, the valves of which being 
small can be actuated automatically. Tolerably full details 


' of engines with mechanism of tins kind are to be found m 
Weisbaclfls Mechanics of Eng met ting. 

Small pressure engines form extiemely convenient motors 
for hoists, capstans, or v inches, and for driving small 
machinery They are usually rotative engines, and may 
I be single or double acting The single-acting engine has 
! the advantage that the piessure of the piston on the crank 
pm 15 always m one direction , there is then no knocking 
as the dead centres are passed Generally three single- 
acting eylmdeis aie used, so that the engine will readily 
stai t m all positions, and the driving effort on the crank 
pm ib very uniform 

Mr Brotherhood’s well-know n three-cylinder steam engine 
has been modified so as to be used as a water-pressure 
engine The three cylinders aie formed in one casting. 
The valve is a circular revolving disc with segmental ports, 
which pass over corresponding apertures m the valve 
seating during lotation. The valve seating is of lignum 
vitas 

Fig 175 shows a similar engine made by Messis Hastie of 
Greenock G, G, G aie the tlnee plungers which pass out of 
the cylinders through cup leathers, and act on the same crank 
pm V A is the inlet pipe wkieli communicates with the cock B. 
This cock controls the action of the engine, being so constmtted 
that it acts as a reversing valve when the handle C is m its extreme 
positions and as a brake when m it* middle position With the 
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handle m its middle position, the ports of the cylinders are m com- 
munication with the exhaust Two passages axe formed m the 
framing leading from the cock B to the ends of the cylinders, one 
being m communication with the supply pipe A, the other with the 
discharge pipe Q These passages end as shown at E The 
oscillation of the eylmdeis puts them alternately in communication 
with each of these passages, and thus the watei is alternately 
admitted and exhausted 

In any ordinary rotative engine the length of stroke is mvaiiable 
Consequently the consumption of water depends simply on the speed 

of the engine, lire- 

spective of the eflort /€ (o) F\ /f, f \ \ 

oveicome If the £fl/ ¥; JdM L \ / f ©I \ 

power of the engine \ / 0 \ s \ 

must be varied with- fp-n IL 1 

out alteung the W jw. pj \ 'r. I 

number of rotations, f \ o " I 

then the stroke must £ W 'f V = f 

be made variable. Kx X? 

Messrs Hastie have ^ 

contrived an exceed- Fig 176 

mgly ingenious method of vaiymg the stroke automatically, in. 
proportion to the amount of woik to be done (fig 176) The 
ciank pm I is earned in a slide H moving in a disk M In this 
is a double cam K acting on two small steel rollers J, L attached to 
the slide H It the cam rotates it moves the slide and increases 
or decreases the radius of the circle m which the crank pin I lotates. 
The disk M is keyed on a hollow shaft surrounding the di mug shaft 
P, to which the cams are attached. The hollow shaft hT has two 
snugs to which the chains RR are attached (fig 177) The shaft P 
carries the spring case SS to which also aie attached the other ends 
of the chains, 'When the engine is at rest the springs extend them- 
selves, rotating the hollow shaft N and the fiame M, so as to place 
the crank pm I at its nearest position to the axis of rotation ‘When 

XII — 66 
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rvririaaca Im t*i be overcome, the shaft 27 rotates relatively to P, 
zir, casing the! springs till their resistance balances the pressure 

^SS#S- 

A 

I 


a r 

co: 

'to the rwist- 
ar,;,e to the rohuvni 
of P. The engine 
then e nummees to 
work, the crank pin 
being in the posi- 
tion in which the 
tarn in 4 effort jsirt 
overcomes the re- 
sists; 
resistance dimin- 



ishes, the spring 
force out the chains 
and short* *n the 
stroke of the plun- 
gers, and vice versa. 

The following ex- 
periments, on an 
engine of this kind 
working a hoist, 
show how the auto- 
matic arrangement 
adjust* i the water 
used to the work done, 
ia the cvlhiders SO lb per square inch 

<% ! « «* -•« 
"glS'i'”! r * ” “ >« 


L^fo; 

Cm"' " ~'/'C 

M 

Fig. 177. 

The lift was 22 feet and the water pressure 
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163. Jc.'UMnhiPrr Machinery . — It lias already been 
pointed out that it is in srme case.? convenient to use a 
steam engine to create an artificial head of water, which is 
afterwards employed in driving water-pressure machinery, 
Where power U required intermittently, for short periods, 
at a number of different points, as, for instance, in moving 
the cranes, luck gates, &e., of a dockyard, a separate steam 
engine and boiler at each paint is very inconvenient; nor 
cun engines worked from a common boiler be used, because 
of the gre.it loss of heat and the difficulties which arise 
out of condensation in the pipes. If a tank, into which 
water is cjntinuonsly pumped, can be placed at a great ele- 
vation, the water can then be used in hydraulic machinery 
in a very convenient way. Each hydraulic machine is put 
in communication with the tank by a pipe, and on opening 
a valve it commences work, using a quantity of water 
directly proportional to the work done* No attendance is 
required when the machine is not working. 

A site for such an elevated tank is, however, seldom avail- 
able, and in place of it a beautiful arrangement termed an 
accumulator, invented by Sir W. Armstrong, is used. This 
consists of a tall vertical cylinder * into this works a solid 
mm through cup leathers or hemp packing, and the ram is 
loaded by fixed weights, so that the pressure in the cylinder 
is TOO 1) or BIX) S> per square inch. The pumping engines 
which supply the energy that is stored in the accumulator 
should be a pair coupled at right angles, so as to start in 
any position. The engines pump into the accumulator 
cylinder till the ram Is at the top of its stroke, when by a 
catch arrangement the engines are stopped. If the accumu- 
lator ram descends, in consequence of water being taken to 
work machinery, the engines immediately recommence 
working. . Pipes lead from the accumulator to each of 
the machines requiring to be driven. These pipes do not 
require to be of large size, as the pressure is so great. 
They arc generally flanged pipes about 1 J inches bore, the 
joints being made by a gutta-percha ring. 

Fig. 173 shows in a diagrammatic way the scheme of a system of 
accumulator machinery. A is the accumulator, with its ram carry- 
ing a cylindrical wrought-iron tank W, in which weights are placed 
to load the accumulator. At E is one of the pressure engines 
worked from the accumulator, discharging the water after use into 
the tank T. In this case the pressure engine Is shown working a 
set of blocks, the fixed block being on the ram cylinder, the running 
block on the ram. The chain running over these blocks: works a 
lift cage C, the speed of which is as many times greater than that of 


the ram as there are plies of chain on the block tackle. B is the 
balance weight of the cage. 

In the use of accumulators on shipboard for working gun gear 
or steering gear, 

the accumulator — Li 

ram is loaded by 
springs, or by 
steam pressure 
acting on a piston 
much larger than 
the ram. 

Mr Tweddell has 
used accumulators 
with a pressure of 
2000 1T> per square 
inch to work hy- 
draulic riveting 
machinery. 

The amount of 
energy stored in 
the accumulator, 
having a ram cl 
inches in dia- 
meter, a stroke of 
S feet, and work- 
ing at p pounds 
pressure per square 
inch, ia 

Y pePS foot-pounds, 

4 

Thus, if the ram 
is 9 inches, the 
stroke 20 feet, and 
the pressure S00 
lb per square inch, 
the work stored 
in the accumula- 
tor when the ram 
is at the top of 
the stroke is 
1,017,600 foot- 
pounds, that is, 
enough to drive a machine requiring one horse power for ahont half 
an hour. As, however, the pumping engine replaces water as soon 
as it is drawn off, the working capacity of the accumulator is very 
much greater than this. 



Fig. 173, 



Fig, 179. 


Water Wheels, 


166. Overshot and High Breast Wheels . — When a water 
MI ranges between 10 and 70 feet, and the water supply 
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is from 3 to 25 cubic feet per second, it is possible to con- 
struct a bucket wheel on which the water acts chiefly by 
its weight If the vaiiation of the head-water level 
does not exceed 2 feet, an overshot wheel may be used 
(fig. 179) The water is then projected over the summit 
of the wheel, and falls m a parabolic path into the 
buckets With greater variation of head-water level, a 
pitch-back or high bieast wheel is better The water falls 
over the top of a sliding sluice into the wheel, on the same 
side as the head race channel By adjusting the height 
of the sluice, the requisite supply is given to the wheel m 
all position^ of the head-water level 

The wheel consists of a cast-iron or wronght-iron axle C 
supporting the weight of the wheel To this are attached 
two sets of aims A of wood or iron, winch support cneular 
segmental plates termed shrouds B A cj liu dncal sole plate 
dd extends between the shiouds on the inner side The 
buckets are formed by wood planks or curved wroughfc-iron 
plates extending from shroud to shroud, the back of the 
buckets being formed by the sole plate 

The efficiency may be token at 0 75 Hence, if 7i p is the effec- 
tive hoise power, H the available fall, and Q the available water 
supply pei °econd, 

A 2 ?.-0 73 2^1=0 0S3 QH 

If the peuplieial velocity of the uattr whe°l is too gi eat, water is 
tin own out oi the buckets* befuie Teaching the bottom of the fall 
In practice, the circumferential velocity oi wata wheels of the kind 
now de&cuhed is horn 4 J to 10 feet pa second, about 6 icit being the 
usual velocity of good non wheels not of vety small size In ordei 
that the wata may entei the buckets easily, \t inu&t have a gi eater 
velocity than the wheel IJsu illy the velocity of the w eta at the 
point wheie it enteib the wheel is from 9 to 12 feet per second, and 
to pioduee this it must enter the wheel at a point 16 to 27 inches 
below the liead-watei level Hence the diameter of an overshot 
wheel imv be 

D-H-litoH-Sifect 

Overshot and high breast wheels work badly in back-watei, and hence 
if the tail-water level vanes, it is better to i educe the diameter of 
the wheel so that its greatest lmmemon m flood is not moie than 
1 foot The depth cl of the shrouds is about 10 to 1C inches The 
numbei of buckets may be about 



Let v be the peripheral velocity of the wheel Then the capacity 
of that poition of the wlied which passes the sluice in one second is 

t-gow-d*) 

«* v b d nearly, 

b bang the bieadth of the wheel between the shrouds If, however, 
tins quantity of water were allowed to pass on to the wheel the 
buckets would begin to spill their contents almost at the top of the 
f ill To dimmish the loss from spilling, it is not only necessary to 
give the buckets a suitable form, but to restrict the water supply to 
one-fouith oi one-third of the gross bucket capacity Let m be the 
value of this latio ; then, Q being the supply of water per second, 

Q = jnQ 1 =mMr 

This gives the bieadth of the wheel if the water supply is known 
The foim of the buckets should be determined thus The outei 
element of the 
bucket should be m 
the direction of mo- 
tion of the waiei 
entei mg relatively 
to the wheel, so that 
the w atei may entei 
without splashing or 
shock The buckets 
should letam the 
water as long pos- 
sible, and the width 
of opening of the 
buckets should he 2 
or 3 inches gieatei 
than the thickness 
of the sheet of w atei 
entering 

Foi a wooden 
bucket (fig ISO, A), take ^—distance between two buckets on peri- 
phery of wheel Make = J eb } and bc=% to J db Join cd For 


an non bm.lt t (fig ISO, B), tale cd— J cb , bc=* ab Diaw rO 
making an angle of 10 3 to 15' with the ladius at l On Ot, 
take a centre giving a chluLu aic pissing near and lound the 
cuive into the ladiul pait oi the bucket cb 1 

There are two ways id which the power of a water wTieel 
i& given off to the maehmeiy dnven In wooden wheels 
and wheels with rigid arm 5 ?, a spin oi bevil wheel keyed 
on the axle of the tui b me will tianomt the power to the 
shafting It is ohvioua that the whole tinning moment 
due to the weight of the water is then transmitted through 
the aims and axle of the waiter wheel When the waiter 
wheel is an non one, it usually lias light non suspension 
arms incapable of i eating the Lending action due to the 
transmission of the tinning effort to the axle In that 
case spui segments are bolted to one of the shiouds, and 
the pmion to which the power is transmitted is placed so 
that the teeth in gear are, as nearly as may he, on the line 
of action of the resultant of the weight of the water m the 
loaded arc of the wheel 

167 T7ie Poncelet Wata Wheel — When the fall does 
not exceed C feet, the bed w r ater motor to adopt in many 
cases is the Poncelet undershot water wdieel In this the 
watei acts very nearly m the same way as m a turbine, 
and the Poncelet wdieel, although slightly less efficient 
than the best turbines, m normal conditions of vrorking, is 
superior to most of them wdien working with a reduced 
supply of water. A general notion of the action of the 
water on a Poncelet wheel has already been given m § 145. 
Fig 181 shows its construction The water penned back 



between the side walls of the wheel pit is allowed to flow 
to the wheel under a movable sluice, at a velocity nearly 
equal to the velocity due to the whole fall The water is 
guided down a slope of 1 m 10, or a curved race, and 
enters the wheel without shock Gliding up the curved 
floats it conies to rest, falls back, and acquires at the point 
of discharge a backward velocity relative to the wheel nearly 
equal to the forward velocity of the wffieel. Consequently 
it leaves the wheel deprived of nearly the wdiole of its. 
original kinetic energy. 

Taking the efficiency at 0 60, and putting H foi the available fall, 
h p for the hoise-power, and Q foi the water supply per second, 

A =0 068 QH 

The diameter D of the wheel does not depend on the fall With, 
a straight channel of approach the smallest convenient diametei is 
about 14 feet, with a curved channel 10 feet The diametei is often 
taken at four times the fall 

Let IF bethefallmeasnied fiom the free surface of the head- water 
to the point F where the mean layei enters the vv heel , then the 
velocity at which the water entus is r = and the hest 

circumferential velocity of the wheel is T=0 55t’ toOCi The 

V" 

number of rotations of the wheel per second is 3SF— 

“7rJj 

The thickness of the sheet of water entei mg the wheel is very im- 
portant The hest thickness according to experiment is 8 to 10 
inches The maximum thickness should not exceed 12 to 15 inches, 
when there is a surplus water supply Let e be the thickness of the 
sheet of water entering the wheel, and b its width , then 

bat — Q, or 5^-2. 
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Grnshof takes e = IT, tied then 
&=C 


Q 


Hv^H 


Allowing for the contraction of the stream, the area of opening 
ihrouglAke sluice may be 1 '25 be to 1*3 be. The inside width of 
the wheel is made about 4 inches greater than b. 

Several constructions have been given for the floats of Poncelet 
wheels. One of the simplest is that shown in figs. 181, 182. 

Let OA ( fig. 1 SI ) be the vertical radius of the wheel. Set off OB, 
OD making angles of 15* with OA. Then BD may be the length of 



Fig, 152. 


the close breasting fitted to the wheel. Draw the bottom of the 
head race BC at a slope of 1 in 10. Parallel to this, at distances Jo 
and c, draw EF and G-H. Then EF is the mean layer and GH the 
surface layer entering the wheel. Join OF, and make OFK = 23°. 
Take FK^0*5 to 0'7 H. Then K is the centre from which the 
bucket curve is struck and KF is the radius. The depth of the 
shrouds must be sufficient to prevent the water from rising over the 
top of the float. It is JH to f H. The number of buckets is not 
very important They are usually 1 foot apart on the circumfer- 
ence of the wheel. 

The efficiency of a Fencelet wheel lias been found in experiments 
to reach 0*68. It is better to take it at 0*6 in estimating the power 
of the wheel, so as to allow some margin. 

In fig. 1S2 n is the initial and r 0 the final velocity of the water, 
v r parallel to the vane the relative velocity of the water and wheel, 
ami Y the velocity of the wheel. 


Turbines. 

168. The name turbine was originally given in France 
to any water motor which revolved in a horizontal plane, 
the axis being vertical. The rapid development of this 
class of motors dates from 182 7, when a prize was 
offered by the Societd cTEncouragemeiifc for a motor of 
this kind, which should be an improvement on certain 
wheels then in use. The prize was ultimately awarded 
to M. Fourneyron, whose turbine, but little modified, is 
still cons true ted. 

Olamfkntion of Turbines . — In some turbines the whole 
available energy of the water is converted into kinetic 
energy before the water acts on the moving part of the 
turbine. Such turbines are termed Impulse Turbine s, and 
they are distinguished by this that the wheel passages are 
never entirely filled by the water. To ensure this condition 
they must be placed a little above the tail water and dis- 
charge into free air. 

Turbines in which part only of the available energy is 
converted into kinetic energy, before the water enters the 
turbine wheel, may be termed Reaction Turbines, In these 
the pressure Is greater at the inlet than at the outlet ends 
of the wheel passages. The wheel passages must therefore 
be entirely filled, and the wheel may be and generally is 
placed below the tail-water level. 

Kext there is a difference of constructive arrangement 
of turbines, which does not very essentially alter the mode 
of action of the water. In axial flow or so-called parallel 
flow turbines, the water enters and leaves the turbine in a 
direction parallel to the axis of rotation, and the paths of 
the molecules lie on cylindrical surfaces concentric with 
that axis. In radial outward and inward flow turbines, 


the water enters and leaves the turbine in directions 
normal to the axis of rotation, and the paths of the 
molecules lie exactly or nearly in planes normal to the 
axis of rotation. In outward flow turbines the general 
direction of flow is away from the axis, and in inward flow 
turbines towards the axis. There are also mixed flow 
turbines in which the water enters normally and is dis- 
charged parallel to the axis of rotation. 

Another difference of construction is this, that the water 
may be admitted equally to every part of the circumference 
of the turbine wheel or to a portion of the circumference 
only. In the former case, the condition of the wheel 
passages is always the same ; they receive water equally in 
all positions during rotation. In the latter case, they re- 
ceive water during a part of the rotation only. The former 
may be termed turbines with complete admission, the latter 
turbines with partial admission. A reaction turbine should 
always have complete admission. An impulse turbine may 
have complete or partial admission. 

When two turbine wheels similarly constructed are placed 
on the same axis, in order to balance the pressures and 
diminish journal friction, the arrangement may be termed 
a twin turbine. 

If the water, having acted on one turbine wheel, is then 
passed through a second on the same axis, the arrangement 
may he termed a compound turbine. The object of sncli 
an*arrangement would be to diminish the speed of rotation. 

Many forms of reaction turbine may be placed at any 
height nob exceeding 30 feet above the tail water. They 
then discharge into an air-tight suction pipe. The weight 
of the column of water in this pipe balances part of the 
atmospheric pressure, and the difference of pressure, pro- 
ducing the flow through the turbine, is the same as if the 
turbine were placed at the bottom of the fall. 


I. Impulse Turbines . 
(Wheel passages not filled, and 
discharging above the tail 
water. ) 

{a. ) Complete admission. (Rare . ) 
(5.) Partial admission. (Usual.) 


II. Reaction Turbines. 

(Wheel passages filled, dis- 
charging above or below the 
tail water or into a suction* 
pipe.)' 

Always with complete admission. 


Axial flow, outward flow, inward flow, or mixed flow. 


Simple turbines ; twin turbines ; compound turbines. 

169. The Simple Reaction Wheel . — It has been shown, in § 151, 
that, when water issues from a vessel, there is a reaction on the 
vessel tending to cause motion in a direction opposite to that of the 
jet. This principle was applied in a rotating water motor at a very 
early period, and the Scotch turbine, at one time much used, differs 
in no essential respect from, the older form of reaction wheel. 

The old reaction wheel consisted of a vertical pipe balanced on a 
vertical axis, and supplied with water (fig. 183). From the bottom 
of the vertical pipe two or more hol- 
low horizontal arms extended, at the 
ends of which were orifices from 
which the water was discharged. The 
reaction of the jets caused the rotation 
of the machine. 

Let H be the available fall measured 
from the level of the water in the ver- 
tical pipe to the centres of the orifices, 
r the radius from the axis of rotation 
to the centres of the orifices, u the 
velocity of discharge through the jets, 
a the angular velocity of the machine. 

When the machine is at rest the water 
issues from the orifices with the 
velocity \/2gli (friction being ne- 
glected). But when the machine Fig. 183. 

rotates the water in the arms rotates a*so, and is in the condition 
of a forced vortex, all the particles having the same angular 
velocity. Consequently the pressure in the arms at the orifices is 



H-f 


% 


feet of water, anti the velocity of discharge through the orifices is 


v s* \/'2gR. -f a 2 ?* 2, * 
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If the total area of the orifices is w, tlie quantity discharged from the 
wheel pei second is 

Q = uV~ccX^2(jU -fab 2 

Wlnle the water passes through the orifices with the Telocity r, the 
orifices are moving m the opposite dnection with the velocity ai 
The absolute velocity of the water is theiefoie 

v-ea= V2f/H + err 2 - ai 


The momentum geneiated per second is (v-ai ) , which is nu- 
merically equal to the force driving the motor at the radius r The 
work done by the water m rotating the wheel is therefore, per second, 


GQ 

£7 


(y-a?)a 2 foot-pounds 


The work expended by the water fall is GQH foot-pounds per second 
Consequently the efficiency of the motor is 

(v - ai )ai { V 2y H + a?t 2 - ai } at 

” gB. JS 


Let V2-/H + 0 V= 0! +^-g 

then . 


which increases towards the limit 1 as a? increases towards infinity 
Neglecting friction, therefoie, the maximum efficiency is reached 
when the wheel has an infinitely great 5 elocity of rotation But 
this condition is impracticable to realize, and even, at practicable hut 
high velocities of rotation, the friction would consuleiably reduce 
the efficiency Experi ment seems to show that the best efficiency 
is reached when a? *=» \f2gH . Then the efficiency apart Horn fric- 
tion is 

( V2cr/ 2 — ar^al* 

” = gK 


0 414a 2 ? 2 


= 0 828, 


about 17 per cent of the energy of the fall being earned away hy 
the water discharged The actual efficiency realized appears to be 
about 60 per cent , so that about 21 per cent of the energy of the 
fall is lost m fuction, m addition to the energy carried aw ay hy the 
water 


170 General Statement of Eydrodynamical Pi maples necessary far 
the Theory of Tm bines 

1 When water flows through any pipe-shaped passage, such as 
the passage between the vanes of a tuibme wheel, the relation be- 
tween the changes of pressure and velocity is given hy Bernoulli’s 
theorem {§ 26) Suppose that, at a section A of such a passage, k x 
is the pressure measured m feet of water, the velocity, and sq the 
elevation above any horizontal datum plane, and that at a section 
B the same quantities are denoted hy h &t z 2 Then 

{D 


If the flow is horizontal, , and 


7ii~7l 2 



(la) 


2 When there is an abrupt change of section of the passage, or 
an abrupt change of section of the sti earn due to a contraction, then, 
in applying Bernoulli’s equation allowance must he made for the 
loss ol head m shock {§ 32) Let tq, r 2 be the velocities before and 
after the abrupt change, then a stream of velocity i 1 impinges on a 
stream at a velocity^ and the relative velocity is tq - tq The 

“ — — Then equation (la) becomes 


head lost is 


2y * 

ho — \= 




Vj (Vi-Vi? Patel - 

2 g g 


*a) 


(2) 


To dimmish as much as possible the loss of energy from irregular 
eddying motions, the change of section mthe turbine passages must 
be very gradual, and the curvature wuthout discontinuity 
3 Equality of Angular Impulse and Change of Angular Momen- 
tum — Suppose that a couple, the moment of which is M, acts on a 
body of weight W for t seconds, during which it moves from A* to 
A 2 (fig, 184). Let * 1 ?! he the velocity of the body at A lJ tq its velocity 
at A 2 , and let p x , m he the perpendiculars from C on tq and tq. Then 
M t is termed the angular impulse of the couple, and the quantity 
W 

— (i>iPa-v ift) 


is tlie change of angular momentum relatively to C Then, fiom the 
equality of angular impulse and change of angular momentum 

or, if the change of momentum 
is estimated for one second, 

W 

(hPi-tiPi) 

Let f h o 2 he the radii drawn 
from C to Aj, A 2 , and let 
v lt Vo he the components of 
t-i, tq, perpendicular to these 
radii, making angles £ and a 
with i 1} 1 2 Then 
i 1 =u 1 sec £ , t 2 =ttq sec a, 

5=8 ^ i COS £ , = ? 2 COS a 

at TT , 

K-jiupz-vp,) (3), 

wheie the moment of the couple is expitssed m terms of the radii 
drawn to the positions of the body at the beginning and end of a 
second, and the tangential components of its velocity at those 
points 

Now the water flowing tin ough a turbine enters at the admission 
suiface and leaves at the discharge surface of the wheel, with its 
angular momentum relatively to tlie axis of the wheel changed It 
therefore exerts a couple -Attending to Totate the wheel, equal and 
opposite to the couple M which the wheel exerts on the watei Let 
Q cubic feet enter and leave the wheel per second, and let tt 2 , he 
the tangential components'of the velocity of the w ater at the receiv- 
ing and discharging surfaces of the wheel, i lt r* the ladn of those 
surfaces By the principle above, 

O)- 

If a is the angulai velocity of the v heel, the vroik done by the 
water on the wheel is 



Fig 184 


GQ 

T ** Mo-— (itq? j - u p Ja foot-pounds pei second (5) 

y 

171 Total and Aiaxlable Fall — Let EL he the total diffeienee of 
level fiom the head- water to the tail-water suiface Of this 
total head a portion is expended In overcoming the resistances of 
the head race, tail race, supply pipe, or other channel conveying the 
water Let % he that loss of head, which varies with the local con- 
ditions m which the turbine is placed Then 


t -l) P 

is the available head for working the turbine, and on this the cal- 
culations for the turbine should be based In some cases it is neces- 
sary to place the turbine above the tail-water level, and there Is then 
a fall f) from the centre of the outlet surface of the tui bine to the tail- 
water level which is wasted, hut v'hich is properly one of the losses 
belonging to the turbine itself. In that case the velocities of the 
water m the turbine should be calculated for a head H- 1;, but the 
efficiency of the turbine for the head H 
172 Gi oss Efficiency and Hydi anhe Efficiency of a Tui line — Let 
Td be the useful w T ork done hy the turbine, m foot-pounds per 
second, T* the work expended m faction of the turbine shaft, 
gearing, &c , a quantity which vanes with the local conditions in 
which the turbine is placed Then the effective work done hy the 
water in the turbine is 

T-Td + T f 


The gross efficiency ~of the whole arrangement of tuibme, laces, 
and transmissive machinery is 

^■"GQH, ' * (6) 

And the hydraulic efficiency of the turbine alone is 

T 

v GQH ’ ‘ ' 

It is this last efficiency only with which the theory of turbines is 
concerned. 

From equations (5) and (7) we get 


( 7 ) 


t?GQH = “ (tiqtq - w 2 r 2 )a 
(ttqtq-tcqt^a 

V gEL * 


( 8 ). 


This is the fundamental equation in the theory of turbines. In 
general, 3 w x and ttq, the tangential components of the water’s motion 


1 In general, because when the water leaves the turbine wheel it 
ceases to act on the machine. If deflecting vanes or a whirlpool are 
added to a turbine at the discharging side, then tq may in part depend 
on tq, and the statement above is no longer true 
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[hydraulics. 


•.neutering and leaving the wheel, *»■ ^plefcl VtoXfiy 
that the eflkhncv may lie as great a» posable, it is ooviouay 

ascsaarv that te s -0. In that ease 


lV\7\a 

<?H 


y Xj- 

ar-L is tie circumferential velocity of tlie wheel at the inlet sur- 





m 


ill!; 




m 


mm 


Mm.,™ 

1 

IPsSSMl 


face. CaUing this Y 1? the equation becomes 

*-3 T t 

V Jfi-- ' ' 


the theory of turbines. It was first given by Herr v. Reich e 
(TurUnen-baues, 1877). 


v *~ gB.' \ 173. General Description of a Reaction Turbine . — Profes- 

This remarkably simple equation is the fundamental equation in sor James Thomson’s inward flow or vortex turbine has been 
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selected as tie type of reaction turbines. It is one of the 
best even in normal conditions of working, and the mode 
of regulation introduced is decidedly superior to that in 
most reaction turbines; it might almost be said to be the 
only mode of regulation which satisfies the conditions of 
efficient working, and it has been adopted in a modified 
form in the Leffel turbine, which is now largely used in 
America. 

Figs. 185 and 1S6 are external views of the turbine case ; 
figs. 1ST and 1SS are the corresponding sections ; fig. 189 is 



the turbine wheel. The example chosen for illustration 
has suction pipes, which permit the turbine to be placed 
at any height less than 30 feet above the tail-water level 
The water enters the turbine by cast-iron supply pipes at 
A, and is discharged through two suction pipes S, S. The 
water on entering the case distributes itself through a 
rectangular supply chamber SC, from which it finds its 
way equally to the four guide-blade passages G, G, G, G. 
In these passages it acquires a velocity about equal to that 
clue to half the fall, and is directed into the wheel at an 
angle of about 10° or 12° with the tangent to its circum- 
ference. The wheel W receives the water in equal propor- 
tions from each guide-blade passage. It consists of a centre 
plate £> (fig. 189) keyed on the shaft aa , which passes through 
stuffing boxes on the suction pipes. On each side of the 
centre plate are the curved wheel vanes, on which the 


pressure of the water acts, and the vanes are bounded on 
each side by dished or conical coverplates c, c. Joint- 
rings Jjj on the cover plates make a sufficiently water- 
tight joint with the casing, to prevent leakage from the 
guide-blade chamber into the suction pipes. The pressure 
near the joint rings is not very great, probably not one- 
fourtli the total head. The wheel vanes receive the water 
without shock, and deliver it into central spaces, from 
which it flows on either side to the suction pipes. The 
mode of regulating the power of the turbine is very simple. 
The guide-blades are pivoted to the case at their inner 
ends, and they are connected by a linkwork, so that they 
all open and close simultaneously and equally. In this 
way the area of opening through the guide-blades is altered 
without materially altering the angle or the other conditions 
of the delivery into the 'wheel. The guide-blade gear may 
be variously arranged. In this example four spindles, 
passing through the case, are linked to the guide-blades 
inside the case, and connected together by the links l , l } l 
on the outside of the case. A worm wheel on one of the 
spindles is rotated by a worm c?, the motion being thus 
slow enough to adjust the guide-blades very exactly. 
These turbines are made by Messrs Williamson Brothers 
of Kendal, who supplied the drawing of the turbine. 

Eig. 190 shows another arrangement of the same turbine, with 
some adjuncts not shown in the other drawings. In this case the 
turbine rotates horizontally, and the turbine case is placed entirely 
below the tail water. The water is supplied to the turbine by a 
vertical pipe, over whichis a wooden pen trough, containing a strainer, 
which prevents sticks and other solid bodies getting into the turbine. 



The turbine rests on three foundation stones, and, the pivot for the 
vertical shaft being under water, there is a screw and lever arrange- 
ment for adjusting it as it wears. The vertical shaft gives motion 
to the machinery driven by a pair of bevel wheels. On the right 
are the worm and wheel for working the guide-blade gear. 



174. Different Forms of Turbine Wheel . — The wheel of a turbine or 
part of the machine on which the water acts is an annular space, 
furnished with curved vanes dividing it into passages exactly or 
roughly rectangular in cross section. Eor radii, flow turbines the 
wheel may have the form A or B, fig. 191, A being most usual 


with inward, and B with outward flow turbines. In A the wheel 
vanes are fixed on each side of a centre plate keyed on the turbine 
shaft. The vanes are limited by slightly-coned annular cover 
plates. In B the vanes are fixed on one side of a disk, keyed on the 
shaft, and limited by a cover plate parallel to the disk. Parallel 
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IIotv o* tjtal fu v turbines have the "w lieel as 111 C The ^anes 
are lunik I h) two loxuentnc cylinders 

It 7 Tn hi ics 

37 r» Ft 1 ’ f\fv ^ 7F7D'? n*»7 H Wy of Fhu —Let aclj (fig 192) 
to the path of the pn tides of water in a tuibme wheel That 
pith will he in 
<» plane nmmal 
1 1 tne a.vs of 
rotation m radial 
flow turbmrs 
and on a cylin- 
drical surface in 
axi il How tni 
hints At any 
point c of tht 
path the watei 
will Iiate some 
velocity i 3 in the 
direction of a 
tangent to the 
path. That velo- 
city may he losolvrd into two components, a wlmlmg velocity iv m 
the diredi in of the wheel’s i citation at the point e, and a component 
u at right an gits to this, radial m radial How, and parallel to the 
axis m a\nl flow turbines Thb s< eond component is termed the 
velocity of flow Let r*, v p , v t) he the velocity of the water, the 
whirling velni lty and v doe it\ of flow' at the outlet surface of the w heel, 
and iv^in the same quantities at the mkt surface of the wheel 
Lc t a and 0 be the angles which the water’s direction of motion makes 
w ith tliH dncdmn of motion of the wheel at those surfaces Then 

" (io). 

W,— l y cos a; J'^hSina i 

The velocities of flow arc easily ascertained independently from 
tlie dimensions of the wheel The lelocities of flow at the inlet 
and outlet surfaces of the wheel are normal to those surfaces Let 
Q fl , Q t lie the areas of the outlet and inlet surfaces of the wheel, and 
Q the volume of water passing through the wheel per second , then 

_ Q 4 _ Q. 

TtfSK a 0 ’ 

Using the notation m % 191, we have, for an inward flow turbine 
{neglecting the space occupied by the vanes!, 
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( 11 ). 


Rj = 2 tjwL : Ot ~ 2 ttaA 


(12 a) 


Similarly, for an outward flow turbine, 

f? { — 2ir/ A , , . (125), 

and, for an axial flow turbine, 

R)”Sh= tt » ... (12c) 

Helatiie mid Common Velocity of the Water and JFIted — There 
is another way of revolving the velocity of the water. Let Y he the 
velocity of the 
wheel at the point 
e, fig 193 Then 
the velocity oi the 
water may be re- 
solved into a com- 
ponent Y, which 
the water has in 
common with the 
wheel, and a com- 
ponent Try which 
is the velocity of 
the water relatively 
to the wheel. 

Velocity of Flow* 

— It is obvious that 
the frictional losses 

of head m the wheel passages will increase as the velocity of flow is 
greater, that is, the smaller the wheel is made But if the wheel 
works under water, the skm friction of the wheel cover increases as 
the diameter of the wheel is made greater, and m any case the weight 
of the wheel and consequently the journal friction increase as the 
wheel is made larger, ft is therefore desirable to choose, for the 
velocity of flow, as large a value as is consistent with the condition 
that the frictional losses in the wheel passages are a small fraction 
of the total head. 

The values most commonly assumed in practice are these 
In axial flow turbines, 15 to oWspf j 

In outward flow turbines, 25V%(H - fj) , 

^-0*21 toQ17V%(H--t>); 

In mward flow turbines, % **u t **0 125V2yH * 



176 Sjiml of the Wheel —The best speed of the wheel depends 
partly on the fractional losses, which the ordinary theory of tui bines 
disregards. It is best, therefore, to assume for Y 0 and V, values 
which expel iment has shown to be most advantageous 

In axial flow tuibmes, the circumferential velocities at the mean 
radius of the wheel may be taken 

Y 0 =Y,=0 6VpI to 0 BBVlgH 
In a radial outward flow turbine, 

V.-O 56V2£KH-1) 

V = v lo 
0 1 ? t ’ 

where 7 q , r, are the radii of the outlet and mlet surfaces 
In a radial mu aid flow turbine, 

Y,-0 66\/2gK, 

I If the wheel were stationary and the water flowed through it, the 
water would follow paths paiallel to the wheel vane cm yes, at least 
when the vanes were so close that irregulai motion was prevented 
Similarly, when the wheel ism motion, thewatei follows paths rela- 
tively to the wheel, which are curves parallel to the wheel vanes 
Hence the relative component, i r > of the water’s motion at c is tan- 
gential to a w heel vane cm re drawn thiough the point c Let n Q} 
V 0 , be the velocity of the water and its common and relative 
tomxjonents at the outlet suiface of the wheel, and v t , Y„ v n be 
the same quantities at the mlet surface , and let 9 and <p be the 
angles the wheel vanes make with the inlet and outlet surfaces, 
then 

t o 2 - V( 1 Vq 2 4- Y 0 2 - 2V 0 r, o cos $) 
l\ + COS 0) 


m 


equations which may be used to determine <p and 0 
177 Condition determining the Angle of the Vanes at the Outlet 
Suiface of the 
Wheel — It has 
been shown that, 
when the water 
leaves the wheel, 
it should have no 
tangential velo- 
city, if the effi- 
ciency is to be as 
great as possible ; 
that is, ^r o =0 
Hence, from (10), 
cos jS — 0, j8 = 90 a , 


V 0 To* 


and the 



direction of the 
water’s motion is 
normal to the ^94 

outlet suiface of the wheel, radial in radial flow, and axial m axial 
flow turbines 

Drawing v 9 or u Q radial ox axial as the case may be, and Y 0 tan- 
gential to the direction of motion, t?> 0 can be found by the paiallelo- 
giam of velocities From fig 1 94, 


v o h 


(14), 


but <f> is the angle which the wheel vane makes with the outlet sur- 
face of the wheel, which is thus determined when the velocity of 
flow u 0 and velocity of the wheel Y 0 are knotrci When is thus 
determined, 


v rQ =u 0 cosec <f> 


-V 


l + ihL 
* o 


(14a) 


Correction of the Angle <p to allow foi Thickness of Vanes — In 
determining <p f it is most convenient to calculate its value appioxi- 
mately at first, from a value of % obtained by neglecting the thick- 
ness of the vanes. As, however, this angle is the most important 
angle in the turbine, the value should be afterwards corrected to 
allow for the vane thickness 
Let 

be the first or approximate value of <£, and let t be the thickness, 
and % the number of wheel vanes which reach the outlet surface of 
the wlieeL As the vanes cut the outlet surface approximately at 
the angle <p' } them width measured on that suiface is t cosec 
Hence tlie space occupied by the vanes on the outlet surface is 
For A, fig 191, s itd Q cosec <p ) 

B, fig. 191, nid cosee <p > . (15). 

G, fig 191, nt (r 3 - r 2 ) eosec <p ) 
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Call this area occupied by the vanes a> Then the true value of the 
clear discharging outlet of the wheel is £2 u -o>, and the true value 

^ The coriected value of the angle of the vanes will 


of v 0 is 

ii! 0 — a; 

he 


<£ = tan 1 


Q 


(Q 0 — co)V 0 


(16) 


17S Head p / oclucing Telocity with which the Watei enteis the 
Wheel —Consider the vanation of piessme In a wheel passage, 
winch satisfies the condition that the sections change so gradually 
that there is no loss of head m shock When the flow is m a hori- 
zontal plane, there is no work done by giavity on the watei passing 
through the wheel In the case of an axial Row turbine, m w Inch 
the flow is vertical, the fall d between the inlet and outlet surfaces 
should be taken into account 

Let Y lf V 0 he the velocities of the wheel at the inlet and 
outlet surfaces, 

i tt v 0 the velocities of the water, 

'lit, u 0 the velocities of flow, 
r\<) the lelative velocities, 
ht, Iiq 

U, ? 0 the ladn of the wheel, 

a the angular velocity of the wheel 

At any point m the path of a poition of water, at radius r i , the 
velocity v of the watei maybe lesolved mto a component Y=cu 
equal to the velocity at that pomt of the wheel, and a relative com- 
ponent i\ Hence the motion of the water may be considered to 
consist of two parts — ( a ) a motion identical with that m a forced 
vortex of constant angular velocity a , (Z») a flow along curves 
parallel to the wheel vane curves Taking the latter fiist, and using 
Bernoulli’s theorem, the change of pressure due to flow tbiough 
the wheel passages is given by the equation 


id 
7iWi'u= 


2 d 


2 U 


The variation of piessure due to rotation m a forced voitex is 

2 U 


7 ," _ V* — _ 
li * 11 U“ n.. 


Consequently the whole diffeience of pressure at the mletand outlet 
surfaces of the wheel is 


lit - Jiq = h\ + h'\ - h' 0 - 7i" 0 
Y t 2 - Y 0 2 , 

+ — — 




( 17 ) 


Case 1 Axial Flow Tiuhaes — Yi — Y ll} and the fiist term on the 
light, m equation 17, disappears Adding, however, the work of 
giavity due to a fall of d feet m passing through the wheel, 


Ih — h,-\ 


**rCf ” r 


2 3 


‘—d 


• (1 7a) 


Case 2 Ovtucud Flow To, bines — The inlet ladius is less than 
y 2 _ y 2 

1 is negative The centutugal head 


the outlet radius, and 


20 


diminishes the pressure at the inlet suifrce, and increases the velocity 
with which the watei enteis the wdieel This somewhat ruci eases 
the fnctional loss of head Furthei, if the wheel vanes m velocity 

TT TT 1 

fiom vanations m the useful work done, the quantity ■ 


2 9 

aeases when the tm bine speed increases, and wee reiser Conse- 
quently the flow mto the turbine inei eases when the speed increases, 
and diminishes when the speed diminishes, and this again augments 
the vanation of speed The action of the centrifugal head in an out- 
ward flow turbine is therefore prejudicial to steadmess of motion 
For this reason r 0 n is made small, generally about 5 4 Even 
then a governor is sometimes lequned to regulate the speed of the 
turbine 

Case 3 JnvJiul Flow Tin hues — The inlet radius is greater than 
the outlet ladius, and the centrifugal head diminishes the velo- 
city of flow mto the tuibme Tins tends to dimmish the frictional 
losses, but it has a moie important influence m seeming steadmess 
of motion. Any increase of speed diminishes the flow into the tur- 
bine, and vice versa Hence the vanation of speed is less than the 
■variation of resistance oveicome In the so-called centre vent 
wheels m Amenca, the latio r 0 is about 5 4, and then the in- 
fluence of the centrifugal head is not veiy important Professor 
.Tames Thomson first pointed out the advantage of a much greater 
ilitfeience of radii By making?, ? 0 =2 1, the centnfugal head 
bal m*es about h ilf the head m the supply chamber Then the velo- 


city tbiough the guide-blades does not exceed the velocity due to half 
the fall, and the action of the centnfugal head m seem mg steadmess 
of speed is considerable 

Since the total head pi oduemg flow through the tuibme is H -fi, 
and of this h t - 7i 0 is expended m overcoming the piessme m the 
wheel, the a elocity of fiow r mto the wheel is 

y j ^( h - * -^ v+ij H>rO ! ^ 

wheie Cv may he taken 0 96 
Fiona (14u), 

If will he shown immediately that 

cosec e , 

oi, as this is a small term, and 6 is on the avciage 90 c , we 
may take, foi the piesuit pm pose, i'n=u i ntaily 
Inserting these values, and rcmunbeimg that for an axial flow 
tixihme Yi~ Y 0 , f; = 0, and the fall 0 m the wheel is to be added v 

Foi an outwaid flow tuibme, 

<•.=<•»*/[>! h -v v * 

For an mward flow tuibme, 






'■l — A 

V 

179 AiVjlu which the GuuU-Blcahs male with the Cii aimfu t,iite 
of ihe Wheel — At the moment the watei enteis the wheel, the 
ladial component of the velocity is «/*, and the velocity is 
Hence, if y is the angle between the guide blades and a tangent to 
the wheel 

-iu s 

7= am — . 

u 

This- angle can, if necessary, he coriected to allow foi the thickness 
of the guide -blades 

180 Condition JDcte? nnauuj the Angh of the Vanes at the laid Svt - 
face of the Wheel — The single condition necessary to be satisfied Y 
the inlet suiface 

of the wheel is 
that the w atei 
should entei the 
wheel without 
shock This con- 
dition is satisfied 
if the direction of 
relative motion of 
the w T ater and j 
wheel is parallel 
to the first ele- 
ment of the wheel 
vanes * 

Let A (fig 195) 

be a pomt on the inlet smface of the wheel, and let r&repiesent 
m magnitude and dnection the velocity of the water enteung 
the wheel, and Yi the velocity of the wheel Completing the 
paiallelogiam, v n ie the dnection of lelative motion Hence the 
angle between Vn and Y» is the angle 6 which the vanes should 
make with the inlet surface of the w heel 

1S1 Example of the Method of Designing a Tdilmie Ptofcssu t 
James Thomson's Inncu cl Flow Tm line — 

Let H= the available fall aftei deducting loss of head in pipes 
and channels from the gross fall , 

Q=the supply of water m cubic feet pel second ; and 
7 j = the efficiency of the tuibme 
The work done pei second is 

uGQH f 

and the hoise-power of the turbine is 

7 tjGQII 

**•— mt 

If 7 ] is taken at 0 75, an allowance w ill be made for the fuetional 
losses m the tuibme, the leakage, and the friction of the turbine 
shaft Then h p =0 085QH 

The velocity of flow through the turbine (uneoriected for the 
space occupied by the vanes and guide-blades) may be taken 

w l —u 0 =0 125V2J/H, 

XII. — 67 
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v*2*i 1 a ci c j* jilt .jV.tli of i**- cn~igy 01 the lad coined avoy b\ 
tL* ivAt r A*ari*-X 

Tlie jkb cf the outkt and mid suifree of the wheel are then 




0 125\ ; 2yH 


It ^ c take y , , so that the axial velocity of discharge from the central 
or diets of the wheel is equal to zq, v e get 


r 0 =0 39S4 fj 


If to obtain considerable steadying action of the centrifugal head, 
A = % 0 , then 

Speed of the IVhteh — Let Y,«*0 66v^yH, or the speed, due to half 
the fall maily. Then the number of roxations of the turbine per 
second is 


'vr V. / \ H\ H 

^ = 2^ =10o ' 9 a/ 


‘V <“5" 

:~Ti=0 33VJ/B 


Angle of Vcuies with Guild 8 a* fuze 
v , 0 125 

: T7”’TJJ = 

cp = 21* nearly , 


Tan 


37SS , 


Ji- 


ll thio % aim 13 levied fui the vane thickness it will ordinarily 
I eeoim* uheut 25 3 

VdiKity v Uh uJuh th' W**Lfa \ the JThxt — The head pro- 
da* ing the vJucity is 

.Hfi 

*A v. J ) a? 

— II |l — 455GA t 0 u35i) -r 015 g| 

-0 5646H. 

Then the velocity is 

= ‘96\ 2g~ 355t^-Q-721\%B. 

Angle of GuuL-Bl » 7 s 

Sin y=— =.C?£ = o 1^3 , 

t„ t -I 

7 = 10 3 marly 

TmjcpLuI rdo.djtf >n f u >j JThxl 

v r i=7 t CO* 7=0 7101 V ; 2 yH 
Angle of Fanes at In 7 a SvijWe, 

Cot s J— zh ^ ri0 j L. - 66 = -4Q03 , 
it, -125 

0 = CS tt nearly 

Hg&muhc Efidency oj IVhid 

ij/o y 

7?= “‘*pf “ 

= 0 937S, 

This, however, neglects the friction of wheel covers and leak- 
age, The efficiency from experiment has been found to be 075 to 
o*b0 


Impulse and Partial Aamismn Turbines 

182 ^ The principal defect of mod turbines with complete 
admission is the imperfection of the arrangements for 
working with less than the normal supply. With most 
forms of turbine ^ the efficiency is considerably reduced 
when the regulating sluices are partially closed, but it is 
exactly when the supply of water is deficient that it is 
most important to get out of it the greatest possible amount 
of work The imperfection of the regulating arrangements 
is, therefore, from the practical point of view, a serious defect. 
All turbine makers have sought by various methods to 
improve the regulating mechanism. Foumeyron, by divid- 


ing his wheel by horizontal diaphiagms, virtually obtained 
thiee or more separate radial flow turbines, which could be 
successively set m action at then full powei, but the 
arrangement is not altogether successful, because of the 
sp Leading of the water in the space between the wheel 
and guide-blades M, Fontaine similarly employed two 
concentric axial flow turbines foimed m the same casing 
One was worked at full power, the other regulated By 
this arrangement the loss of efficiency due to the action 
of the regulating sluice affected only half the water powei 
Many makers have adopted the expedient of erecting two 
or three separate tuibmes on the same waterfall. Then 
one or more could be put out of action and the others 
worked at f ull power. This is an excellent plan, but the 
separate turbines cost more than a single one. All these 
methods are rather palliatives than remedies. The movable 
guide-blades of Professor James Thomson meet the difficulty 
directly, but of course they are not applicable to eveiy form 
of turbine. 

A subsidiary defect of turbines with complete admission 
ib their very great speed of rotation on high falls. The 
turbine wheel cannot be increased m diameter without 
great increase of the fluid faction in the passages and on 
the surface of the wheel, and it also becomes impossible m 
xadial flow turbines to adjust properly the vane angles, if 
the diameter is made very laige. 

M. Callon, in 1810, patented an arrangement of sliuces 
for axial or outward flow turbines, which were to be closed 
successively as the water supply diminished. By pieference 
the sluices were closed by pairs, two diametrically opposite 
sluices forming a pair The water was thus admitted to 
opposite but equal arcs of the wheel, and the forces dirnng 
the turbine were symmetrically placed. As soon as this 
arrangement was adopted, a modification of the mode of 
action of the water m the turbine became necessary. If 
the turbine wheel passages remain full of water elm mg the 
whole rotation, the water contained m each passage must 
be put into motion each time it passes an open portion of 
the sluice, and stopped each time it passes a closed portion 
of the sluice. It is thus put into motion and stopped twice 
in each rotation This gives rise to violent eddying motions 
and gieat loss of eneigy in shock. To prevent this, the 
turbine wheel with partial admission must be placed above 
the tail watei, and the wheel passages be allowed to clear 
themselves of water, while passmg from one open poifcion 
of the sluices to the next. 

But if the wheel passages are free of water when they 
arrive at the open sluices, then there can be no pressuie 
other than atmospheric pressuie m the space between the 
sluices and wheel The water must issue from the sluices 
with the whole velocity due to the head , received on the 
curved vanes of the wheel, the jets must be gradually 
deviated and discharged with a radial velocity only, pre- 
cisely in the same way as when a single jet strikes a curved 
vane m the free air. Tuibmes of this kind are therefore 
termed turbines of free deviation. There is no variation of 
pressure in the jet during the whole time of its action on 
the wheel, and the whole energy of the jet is imparted to 
the wheel, pimply by the impulse due to its gradual change 
of momentum. It is clear that the water may be admitted 
in exactly the same way to any fraction of the circumference 
at pleasure, without altering the efficiency of the wheel. 
The diameter of the wheel may be made as large as con- 
venient, and thus the speed of rotation on high falls may 
be kept down to a manageable amount. The Poneelet 
water wheel xs a turbine of free deviation, in which, how- 
ever, the action of gravity causes the water to flow back 
along dhe vanes, so that it is discharged at the same point 
of the wheel at which it enters. 

So long as the tail-water level is invariable, no difficulty 



531 


MACHINERY. ] HYDROMECHANICS 

arises in adopting tlie system of partial admission. But is considerable, a portion of it may be sacrificed without 
if, as is more commonly the case, the tail-water level varies, much harm, and the wheel placed sufficiently high above 
then there is danger that the turbine will be drowned in the tail water to secure it from being drowned ; but with 
flood time, and the essential condition of the system that low falls this is impossible. The difficulty has been over- 
the wheel passages should be empty when they come in come by a method invented by M. L. D. Girard in 1849, 
front of the open sluices will not be satisfied. If the fall and termed the^hydropneumatic system, The turbine is 



Fig. 196. 


placed below the tail-water level in a casing supplied with is maintained at an invariable level just below the dis- 
air by a small air-pump. It therefore always discharges charge orifices of the wheel 

freely mto an atmosphere of air, the pressure of which, m joaerigHim Impute TutHm w..2W*ie v>itk 

however, varies with* the height of the tail- water level out- Free Deviatmu~Eig> 196 shows a general sectional elevation of a 
side the casing. Inside the casing the free water surface Girard turbine, in which the flow is axial. The water, admitted 
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above a horizontal floor, passes down through the annular wheel con- 
tainiujr the guide-blades G, G, and thence into the revolving wheel 
■\YW.~ The re- 
volving whul is 
fixed to a hollow 
shaft suspended 
from the pivot p 
The solid mtu- 
nal shaft S6 is 
merely a fined 
column suppoit- 
nu the pivot 
The advantage of 
this is that the 
pivot is accessible 
tor lubrication 
and adjustment* 

B is the mortice 
bevel wheel by 

which the power ~ 1q7 

of the turbine is ® * 

given off The sluices are woikeJ by the hand wheel % which xaises 
tbe,m successively, m a way to be described presently, a, a are the 
sluice rods Tigs. 197, IPS show the sectional foini of the guide- 
blade chamber and 
wheel and the 
curves of the wheel 
vanes and guide- 
hladta, when drawn 
on a plane develop- 
ment of the Gvhn- 
ducal section ot the 
wheel; a , a, a are 
the sluice^ for cut- 
ting off the water; 

5, 6, l are apertures 
by which the en- 
trance or exit of air 
is facilitated as the 
buckets empty and 
nil. Figs 199, 2U0 
show the guide- 
blade gear <?, a t a 
are the sluice rods 

as before. At the top o, each sluice rod ^ a small block c, having a 
projecting tongue, which slides m the groove of the circular cam 
plate d } d This circular plate is supported on the flame e, and 




— i 


1 



"V 

1 

A 



Fig. 199. 

revolves on it by means of the gauged rollers / Inside, at the top, 
the c vm plate is toothed, and gears into a spur pinion connected 
with the hand wheel h At gg is an Inclined groove or shunt, 

A A 


/ t# Z L 

rLpn 

— - — n n ~tf nt n—rlrn 



_ —1 L_. __ 


b- -3 

i jj o o nrr 

Fig 200. 

J ¥ u unr 

in & €1 


bThcii the tongues of the blocks c, c arrive at g, they slide up to a 
i»econd groove, or the reverse, according the cam plate is revolved 


nx one direction or m the other As this opeiatron takes place with 
each sluice successively, any number of sluices can be opened oi 
dosed as desired The turbine is of 48 hoise powei on 5 12 feet 
fall, and the supply of water varies fiom 35 to 112 cubic feet per 
second. The efficiency m normal working is given as 73 per cent 
The mean diameter of the wheel is 6 feet, and the speed 27 4 re- 
volutions pei minute 1 

184 Them y of the Impulse T whine —The theory of the impulse 
tuibme does not essentially differ from that of the reaction turbine, 
except that there is no pressuie m the wheel opposing the dischaige 
fiom the guide-blades Hence the velocity with winch the water 
enteis the wheel is simply 

v t ~ 0 96\%(H-fj), 


where 1} is the height of the top of the wheel above the tail water. 
It the liydiopneumatic system is used, then ^=0 Let Q m be the 
maximum supply of watei, / 1 , the internal and external radii of 
the wheel at the inlet suiface , then 

Q m 

Ul ^s 2 “ ? i 2 ) 


The value of % may be about 0 45 V 2#(H - 1;), whence r : , r a can be 
determined. 

The guide-blade angle is then given by the equation 
* 111 0 45 in 

SmT= V = 09i“ 48 ’ 

7-29°. 

The value of u% should, however, be collected for the space occupied 
by the guide-blades 

The tangential velocity of the enteimg watei is 
u\—v % cos 7=0 82V2MH-I;). 

The circumferential velocity of the wheel may be (at mean radius) 

V,=0 5V2«/(H-ij) 

Hence the vane angle at inlet surface is given by the equation 

cot O-IXAL? 82-0 8 


0=55° 


0 45 


-= 71 , 


The relative velocity of the water striking the vane at the mlet 
edge is cosec 0 = 1 22w, This relative velocity remains 

unchanged during the passage of the water over the vane , conse- 
quently the relative velocity at the point of dischaige is v r o—l 22w» 
Also in an axial flow turbine Y 0 =Y,, 

If the final velocity of the -water is axial, then 


Y 0 Y, 0 5 
cos 9~ y re — Y„ — l 22x0 45 


=eos 24° 23' 


This should be corrected for the vane thickness Neglecting this, 
u 0 — Vro sm <p — in sm <p — u x cosec 0 sm 0 «* 0 5u t * The discharging 
aiea of the wheel must theiefoie be greater than the inlet aiea m 
the ratio of at least 2 to 1 In some actual turbines the latio is 
7 to 3. This gi eater outlet aiea is obtained by splaying the wheel, 
as shown in the section (fig 198) 


185 The Hyclrmilic Earn . — The hydraulic ram is an ar- 
rangement by which a quantity of water falling a distance 
h forces a portion of the water to rise to a height greater 
than h. It consists of a supply leservoir (A, fig 201), into 
which the water enters from some natural stream A pipe 
s of considerable length conducts the water to a lower level, 
where it is discharged intermittently through a self-acting 
pulsating valve at d. The supply pipe s may be fitted with 
a flap-valve for stopping the ram, and this is attached m 
some cases to a float, so that the ram starts and stops itself 
automatically, according as the supply cistern Alls or empties 
The pipe s should be as long and as straight as possible, 
and as it is subjected to considerable pressure from the 
sadden arrest of the motion of the water, it must be strong 
and strongly jointed, d is an air vessel, and e the delivery 
pipe leading to the reservoir at a higher level than A, into 
which water is to be pumped. Fig. 202 shows m section 
the construction of the ram itself, d is the pulsating 
discharge valve already mentioned, which opens inwards 
and downwards. The stroke of the valve is regulated by 
the cotter through the spiadle, under which are washers by 


1 The drawings of this turbine have been taken partly from Meissner, 

Die HydrauUk, partly from Uliland, Bkmmbuch. 
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which the amount of fall can be regulated. At o is a 
delivery valve, opening outwards, which is often a ball-valve 
but sometimes a flap-valve. The water which is pumped 
passes through this valve into the air vessel a, from which 
it hows by the delivery pipe m a regular stream into the 
cistern to which the water is to be raised In the vertical 
chamber behind the outei valve a small air vessel is formed, 



and into this opens an aperture inch m diametei, made 
in a biass screw plug b. The hole is reduced to inch in 
diameter at the outer end of the plug and is closed by a 
small valve opening inwards Through this, diu mg the 
rebound after each stroke of the ram, a small quantity of 
air is sucked in which keeps the air vessel supplied with 
its elastic cushion of air 

The discharge valve d is of greater weight than the 
statical pressure of the water on its under side. When, 
therefore, the water is at rest in the supply pipe this valve 
opens In conse- 
quence of the flow 
through this valve, 
the water m the 
supply pipe ac- 
quires a gradually 
increasing velo- 
city. Theupwaid 
flow o the water, 
towards the valve 
cl t increases the 
pressure tending 
to lift the valve, 
and at last, if the 
valve is not too 
heavy, lifts and 
closes it The 
forward momen- 
tum of the column 
m the supply pipe 
being destroyed 
by the stoppage of v 

the flow, the water 202 

exerts a pressure at the end of the pipe sufficient to open the 
deliveiy valve o, and to cause a portion of the water to flow 
into the air vessel. As the water m the supply pipe comes to 
rest, the valve d opens again and the operation is repeated 
Part of the energy of the descending column is employed 
in compressing the air at the end of the supply pipe and 
expanding the pipe itself. This causes a recoil of the water 
which momentarily diminishes the pressure in the pipe 
below the pressure due to the statical head This assists 
m opening the valve d Mr W Anderson states that the 
recoil of the water is sufficiently great to enable a pnmp to 
be attached to the ram body instead of the direct rising pipe. 
With this arrangement a ram working with muddy water 
may be employed to raise clear spring water Instead of 
lifting the delivery valve as in the ordinary ram, the 
momentum of the column drives a sliding or elastic piston, 
and the recoil brings it back. This piston lifts and forces 
alternately the clear water through ordinary pump valves 



PCiiPs. 

186 The different classes of pumps correspond almost 
exactly to the diffeient classes of water motors, although 
the mechanical details of the construction aie somewhit 
different They aie properly leversed water motors 
Oidmary leciproeatmg pumps conespond to water-pressure 
engines Cham and bucket pumps 
are in principle similar to water 
wheels m which the water acts 
by weight Scoop wheels are 
similar to undeishot watei wheels, 
and centrifugal pumps to turbines 
Decipt ocadng Pumps are single 
e or double acting, and differ from 
w T ater-pressuie engines m that the 
valves are moved by the watei 
instead of by automatic machinery 
They may be classed thus — 

(1) Lift Pimps — The water diawn through a foot 
valve on the ascent of the pump bucket is foiced tkiougk 
the bucket valve when it descends, and lifted by the 
bucket when it reascends Such pumps give an inter- 
mittent discharge 

(2 ) Piling ei or Force Pumps, m which the water drawn 
through the foot valve is displaced by the descent of a 
solid plunger, and forced through a delivery valve They 
have the advantage that the friction is less than that of 
lift pumps, and the packing round the plunger is easily 
accessible, whilst that round a lift pump bucket is not. 
The flow is intermittent 

(3) The Double-acting Force Pump is m principle a 
double plunger pump The discharge fluctuates from zero 
to a maximum and hack to zeio each stroke, but is not 
arrested for any appreciable time. 

(4 ) Bucket and Plunger Pumps consist of a lift pump 
bucket combined with a plunger of half its area. The 
flow varies as in a double-acting pump 

(5.) Diaphragm Pumps have been used, m which the 
solid plunger is replaced by an elastic diaphragm, alter- 
nately depressed into and raised out of a cylinder 

The variation of velocity of discharge v ould cause great 
waste of work in the delivery pipes when they are long, 
and even danger from the hydraulic ramming action of the 
long column of water. An air vessel is interposed between 
the pump and the delivery pipes, of a volume from 5 to 
100 times the space described by the plunger per stroke. 
The air in this must be replenished from time to time, or 
continuously, by a special air-pump. At low speeds not 
exceeding 30 feet per minute the delivery of a pump is 
about 90 to 95 per cent, of the volume described by the 
plunger or bucket, from 5 to 10 per cent of the discharge 
being lost by leakage At high speeds the quantity pumped 
occasionally exceeds the volume descuhed by the plunger, 
the momentum of the water keeping the valves open alter 
the turn of the stroke. 

The velocity of large mining pumps is about 140 feet 
per minute, the indoor or suction stroke being sometimes 
made at 250 feet per minute Rotative pumping engines 
of large size have a plunger speed of 90 feet per minute. 
Small lotative pumps are run faster, but at some loss of 
efficiency. Fire-engine pumps have a speed of 180 to 220 
feet per minute. 

The efficiency of reciprocating pumps varies very greatly. 
Small reciprocating pumps, with mesa I valves on lifts of 
15 feet, were found by Morin to have an efficiency of 16 
to 40 per cent , or on the aveiage 25 per cent. When used to 
pump water at considerable pressure, through hose pipes, the 
efficiency rose to from 28 to 57 per cent , or on the average, 
with 50 to 100 feet of lift, about 50 per cent. A large 
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pump with barn 
faefc per minute. 
Lift in feet 
Eifidenev .. 


ds 13 inches diameter, at speeds under 60 
eave the following results : — 

. .. 144 34 47 

' *46" '66 '70 


The very large steam-pumps employed for waterworks, 
with 150 feet or more of lift, appear to reach an efficiency 
90 per cent, not including the friction of the discharge 


pipes. 


The Centrifugal Tump. 


1ST. The efficiency of reciprocating pump3 diminishes 
with the lift. When large quantities of water are to be 
rased on a low lift, no pump is so suitable as a centrifugal 
pump. The first pump of this kind which attracted notice 
was one exhibited by Mr Appold in 1851, and the special 
features of his pump have been retained in the best pumps 
since constructed, Mr Appold’s pump raised continuously 




a volume of water equal to 1400 times its own capacity per 
minute. It had no valves, and it permitted the passage of 
solid bodies, such as walnuts and oranges, without obstruc- 
tion to its working. Its efficiency was also found to be good. 

Fig. 203 shows a centrifugal pump differing from ordinary 
centrifugal pumps in one feature only. The water rises 
through a suction pipe S, which divides so as to enter the 
pump wheel at the centre on each side. The pump disk 
or wheel is very similar to a turbine wheel. It is keyed 
on a shaft driven by a belt on a fast and loose pulley 
arrangement at P. The water rotating in the pump disk 
presses outwards, and if the speed is sufficient a continuous 
How is maintained through the pump and into the discharge 
pipe D. The special feature in this pump is that the 
water, discharged by the pump disk with a whirling velocity 
of not inconsiderable magnitude, is allowed to continue 



Fig. 203. 


rotation in a chamber somewhat larger than the pump. 
The use of this whirlpool chamber was first suggested by 
Professor James Thomson, It utilizes the energy due to 
the whirling velocity of the water which in most pumps is 
wasted in eddies in the discharge pipe. In the pump shown 
guMe-hkte are also added which, have the direction of the 
stream Hues in a free vortex. They do not therefore inter- 
fere with the action of the water when pumping the normal 
quantity, but only prevent irregular motion. At A is a plug 
by which the pump esse is filled before starting. If the pump 
is above the wafer to be pumped, a foot valve is required to 
permit the pump to be filled. Sometimes instead of the foot 
valve a delivery valve is used, an air-pump or steam jet 
pump being employed to exhaust the air from the pump case. 

188. Jbmtm TropoHUm of & Centrifugal Tump . — The design 
of the pump disk is very simple. Let r it r 0 he the radii of the inlet 
and outlet surfaces of the pump disk, the clear axkd width at 

those radii The velocity of now through the pump may be taken 
the same as for a turbine. If Q is the quantity pumped, and H the 
lift, 

....... (1). 

Ui 


Also in practice 
Hence, 


di**V2n 



* » 


Usually r Q = , 

and d 0 *=di or \di 

according as the disk is parallel-sided or coned. The water enters 
the wheel radially with the velocity Ui t and 


w 0 = 


Q 

2*r 0 <f 0 


(3). 


Fig, 204 shows the notation adopted for the velocities. Suppose 
the water enters the wheel with the velocity vi, while the velocity of 
the wheel is V* y 

Completing the 
parallelogram, is 
the relative velo- 
city of the water yq 
and wheel, and is 
the properdirection 
of the wheel vanes. 

Also, by resolving, 
ui and m are the 
component velo- 
cities of flow and 
velocities of whirl 
of the velocity n of 
the water. At the 
outlet surface, is Fig. 204. 

the final velocity of discharge, and the rest of the notation is similar 
to that for the inlet surface. 

Usually the water flows equally in all directions in the eye of the 
wheel, in that ease n is radial Then, in normal conditions of work- 
ing, at the inlet surface, 
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(4) 


iu=0 
ii t 

tan6=-TT“ 

I 

Ly^Kt cosec 0=Viv+\ t 2 j 

If tlie pump is raising less oi inoie than its pi oper quantity, 6 v ill 
not satirfy tlie last condition, andtlieie io then some loss of head m 
shock 

At the outer circumference of the wheel oi outlet surface, 
i\ y = u 0 cosec <p 
U^Y Q -U 0 CQt<t> 

*'o“ tj [ko s + ( 7 o - K cot 0) 5 { 

Va, mtion of Pi cssi/tG id the Pump D*sL — Pieeistdy as m the ca*e 
of tin bines, it can be shown that the variation of piessure between 
the inlet and outlet surfaces of the pump is 


to' 


Zu-A^JJL 


V 0 2 -^ 2 


VtuT ' / r 


2 [} 2q 

Inserting the values of v rjj v n in (4) and (5), we get for normal 
conditions of woikmg 


h -/*,= 


vi 




coscc vr+V? 




2y 


__ 

%g 2y 

Hydraulic Efficiency of the Pump — Neglecting disk faction, 
journal friction, and leakage, the efficiency of the pump can be found 
m the same way as that ot turbines (§172) Let M be the moment 
of the couple rotiting the pump, and a its angular velocity, u\» 'o 
the tangential velocity ot the water and radius at the outlet surface, 
u\ /, the same quantities at the inlet surface Q being the dis- 
charge per second, the change of angulai momentum per second is 

C4Q . , 

— - UVo“ ° t'd 

<J 

Hence M 

0 

In normal working, u \ = 0 Also, multiplying! >y the angular velocity, 
the work done per second i* 

GrO 

iVo a 

But the useful woik done m pumping is GQH. Therefore the 
efficiency is 

^_GQH_ gB = cjK 
Met wp 0 a Y 0 


-__S (U u fQ — lL t i ,) 


( 7 ) 


189. Case 1 Centrifugal Pump loith ?io Whirlpool Chainlet . — When 
no special piovision is made to utilize the energy of motion of the 
water leaving the wheel, and the pump discharges directly into a 
chamber m which the water is flowing to the disehaigep3pe, nearly 
the whole of the energy of the watei lea\ mg the disk is wasted The 
water leaves the disk with the more or less considerable velocity t 0 , 
and impinges on a mass flowing to the disehaige pipe at the much 
slower velocity i s > The radial component of 1 0 is almost necessaiily 
wasted Prom the tangential component there is a gam of pressure 


2 -i 2 




2 g 




2 g 
-v*) 


which will be small, if i a is small compared with u 0 Its gieatest 

ti 2 

value, if is l , -which will always be a small pait of the 

whole head Suppose this neglected. The whole vauation of pressure 
in the pump disk then balances the lift and the head necessity 
to give the initial velocity of flow in the eye of the wheel. 


2 V 2 (j 


n- eosee-0 , u 

. -p 


H= 


2 g 

Yy U(f cosec 2 0 
= % 
or Y 0 =\/ (2r/H + n f co$ec 3 < 

and the efficiency of the pump is, from (7), 

e*L_ 


2y ’ 


(8;, 




'Yf,(V 0 -u 0 cot<p) 
uf cosec "9 


"flY 0 (Y Q ~u 0 cot 0) 


($)' 


Foi 9 = 90', 


V s *- 




which is necessarily less than l That half the work expended m 
driving the pump is waited By reeumng the vanes a plan mtio- 
duced by 3Ii Appold, the efficiency i- mtrea-td, 1 ecame the velocity 
r fl of di*chaige tiorn the pump is diminished If 9 is veiy small, 

UfjJ (p — COt 9 , 

Y v-r v {> cosec 0 

. _ ) 

-'ll 


and then 


>1 = - 


whieh may appi oath the value 1 , as 9 tend* tow ai ,h 0 Equation f S) 
shows that v 0 coicc 0 cannot be gr^uei then V 0 Putting 

w ( ,=0 25V 2pH 

| we g«t the following n^maiccl 1 allies of the efficiency and the 
circumferential velocity of the pump — 


0 

V 

Y„ 

9U S 

0 47 

1 

03\/2i;H 

45 c 

0 56 

1 

06 ,, 

30= 

0 b5 

1 

12 

20 3 

0 73 

1 

24 

10= 

0 34 

1 

75 „ 


<3 p cannot practically be made less than 20°, and, allowing for the fric- 
tional losses neglected, the efficiency of a pump in which 0 = 2U C is 
found to be about 60. 

190 Case 2 Pump with a lYlni Ipool Chanibei , as m fig 203 — Pro- 
fessor James Thomson first suggested that the eneigy of tlie watei 
after leaving the pump disk might be utilized, if a space were left 
m which a fiee voitex could be foirned In such a free vortex the 
velocity vanes inversely as the ladms The gam of piessure m the 
vortex "chamber is, putting / jJ5 a- foi the iadii to the outlet surface 
of wheel and to outside oi tree voitex, 


( 1 -!<?')-*£( 

1-V-) 


) 


if Z.=AI 

* u. 

The lift is then, adding this to the lift m the last case. 


| V 0 --VJ 3 eosec 2 ^) + »/(! - 1-) j 


But 


i 0 2 = Y 0 2 -2Y 0 iq cot 0-Hq, 2 cosec 3 0 , e 

H = O- 1 (2 - 2£V 0 !/ 0 cot <p - L-u 0 - cosee 2 0 | (10) 

Putting this in the expression for the efficiency, we find a con- 
siderable increase of efficiency Thus with 

0=90° and k — J , = nearly, 

0 a small angle and £ = l , tj = 1 neaily 

With this arrangement of pump, theiefore, the angle at the outer 
ends of the vanes is of comparatively little importance A model ate 
angle of 30° or 40° may Tory well be adopted The following 
numerical values of the velocity of the circumferenc e of the pump 
have been obtained by taking l=\ , and i/ u =0 SoV^H 
0 io 


90" 

762V *2grH 

45‘ 

842 „ 

80° 

911 „ 

20 c 

1 023 „ 


The quantity of water to he pumped by a centufugal pump neces- 
sarily vanes, and an adjustment foi diifeient quantities of water can- 
not easily be mtioduced Hence it is that the average efficiency of 
pumps of tins kind is in practice less than the efficiencies given above 
The advantage of a vortex chamhei is also gen ei ally neglected The 
velocity in the supply and discharge pipes is also often made great ei 
than is consistent with a high degiee of efficiency Velocities of 6 
01 7 feet per second m the discharge and suction pipes, when tlie lift 
is small, cause a very sensible waste of energy , 3 to 6 feet would 
be much bettei. Centufugal pumps of very large size have been 
constructed Messrs Easton and Anderson have made pumps foi 
the North Sea Canal m Holland which deliver each 670 tons of water 
per minute on a lift of 5 feet. The pump disks are S feet diameter. 
Messrs J and H Gwynne constructed some pumps for draining the 
Fenaiese Marshes, which together deliver 2000 tons per mmute 
A pump made under Piofessor J Thomson's direction for drainage 
works m Barbados had a pump disk 16 feet m diameter and a whirl- 
pool chamber 32 feet m diameter The efficiency of centrifugal 
pumps when delivering less or more than the normal quantity of 
water is discussed m a paper in the Proc, Inst, of Civil Engmccis, 
vol liu (W C IT ) 
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HYDROMETER. The object of the hydrometer Is the 
determination of the density of bodies, generally of fluids, 
but some forms of the instrument are adapted to the 
determination of the density of solids. 

It is shown in the article Hydromechanics that, when 
a body floats in a fluid under the action of gravity, the 
weight of the body is equal to that of the fluid which it 
displaces. It is upon this principle that the hydrometer 
Is constructed, and it obviously admits of two modes of 
application in the case of fluids : either we may compare 
the weights of floating bodies which are capable of displac- 
ing the same volume of different fluids, or we may com- 
pare the volumes of the different fluids which are displaced 
by the same weight. In the latter case, the densities of 
the fluids will be inversely proportional to the volumes ; 
thus displaced. j 

Perhaps the simplest method of experimentally deter- ! 
mining the densities of different liquids is afforded by the j 
series of araomefcrical glass beads, or hollow balls, first j 
proposed by Dr Wilson, professor of astronomy in the j 
university of Glasgow. As subsequently improved by Mrs ! 
Lovi, these beads were constructed in sets, each head in j 
the set differing ia density from its predecessor by '002 (of j 
tile density of water). Each bead is numbered according 
to Its density, and in order to determine the specific gravity 
of a liquid it is only necessary to throw into it the set of 
beads, or so many of them as are known to include between 
their extremes the density of the liquid, when all the beads 
whose densities exceed that of the liquid will sink, while 
those whose densities are less than that of the liquid will 
float If there is a bead of exactly the same density as 
the liquid, it will rest in any position, provided it is com- 
pletely immersed. Failing this, all that is immediately 
apparent is that the density is intermediate between that 
of the lightest bead that sinks and that of the heaviest 
that floats. For example, if all the heads numbered 1*466 
and upwards sink, while those below 1*466 float, it is 
obvious that the density of the liquid is intermediate 
between 1*464 and 1*466. In the case of most fluids the 
intervals may be divided approximately by slightly warm- 
ing the liquid. Thus, if on heating the liquid 6° 0. it is 
found that the bead 1*466 begins to sink, and on heating 
it st ill farther through 12° 0. (/.e., through 18° CL altogether) 
the bead 1*468 begins to sink, then the density of the liquid 
ib approximately 1*465. 

The hydrometer is said by Synesius Cyreneus in his fifth 
letter to have been invented by Hypatia at Alexandria, 1 * 
but appears to have been neglected until it was reinvented 
by Robert Boyle, whose “New Essay Instrument/’ as 
described in the Phil. Trans, for June 1675, differs in no 
essential particular from Nicholson’s hydrometer. This 
instrument was devised for the purpose of detecting counter- 
feit coin, especially guineas and half-guineas. In the first 
section of the paper (Phil. Tram. t No. 115, p. 329) the 
author refers to a glass instrument exhibited by himself 
many years before, and " consisting of a bubble furnished 
with a long and slender stem, which was to be put into 
several liquors, to compare and estimate their specific 
gravities.’’ This seems to be the first reference to the 
hydrometer In modem times. 

^ In fig. 1 C represents the instrument used for guineas, the 
circular plates A representing plates of lead, which are used 
as ballast when lighter coins than guineas are examined. 
B represents “a small glass instrument for estimating the 
specific gravities of liquors/ 3 * an account of which was 

1 Ia JFkhoUon's Journal i vol. hi. p. 89, Citizen Eusehe Salverte j 

calls attention to the poem Sk De Ponderibus et Heitsuris ” generally ; 

ascribed to Rhemmus Fannins Falsemon, and consequently 300 years 

older than Hypatia, in which the hydrometer U described* and attri- 

buted to Archimedes. 


promised by Boyle in the following number of the Phil. 
Trans.) but did not appear. 

The instrument represented at B (fig, 1), which is copied 
from Robert Boyle’s sketch in the Phil Trans . for 1675. 
is generally known as the com- 
mon hydrometer. It is usually 
made of glass, the lower bulb 
being loaded with mercury or 
small shot which serves as bal 
last, causing the instrument to 
float with the stem vertical. 

The quantity of mercury or shot 
inserted depends upon the den- 
sity of the liquids for which the 
hydrometer is to be employed, it 
being essential that the whole 
of the bulb should be immersed 
in the heaviest liquid for which 
the instrument is used, while 
the length and diameter of the 
stem must be such that the hy- 
drometer will float in the lightest 
liquid for which it is required 
The stem is usually divided into 
a number of equal parts, the 




divisions of the scale being varied 


Fig. 1. — Boyle’s New Essay 
Instrument. 


in different instruments, according to the purposes for 
which they are employed. 

Let Y denote the volume of the instrument immersed {i. e. , of 
liquid displaced) when the surface t of the liquid in which the hydro- 
meter floats coincides with the lowest division of the scale, A the 
area of the transverse section of the stem, l the length of a scale 
division, % the number of divisions on the stem, and w the weight 
of the instrument. Suppose the successive divisions of the scale to 
be numbered 0, 1, 2 ... . n starting with the lowest, and let 
w lt w. 2 . . - w n be the weights of unit volume of the liquids in which 
the hydrometer sinks to the divisions 0, 1, 2 . ... % respectively. 
Then, by the principle of Archimedes, 


or 

W = Y w 0 ; 

w 

'^o— y • 

Also 

or 

Vr=(T + ZA )ir- 

“i-vSl- 

So 

-Y.V 

and 

„ _ W . 
a ~Y - hiZA 3 


or the densities of the several liquids vary inversely as the respec- 
tive volumes of the instrument immersed in them ; and, since the 
divisions of the scale correspond to equal increments of volume 
immersed, it follows that the densities of the several liquids in 
which the instrument sinks to the successive divisions form a 
harmonic series. 

If Y — N7A then N expresses the ratio of the volume of the in- 
strument up to the zero of the scale to that of one of the scale- 
divisions. If we suppose the lower part of the instrument replaced 
by a uniform bar of the same sectional area as the stem and of 
volume Y, the indications of the instrument will he in no respect 
altered, and the bottom of the bar will be at a distance of N scale- 
divisions below' the zero of the scale. 

In this case we have 

w *"(N+i>)iA 5 

or the density of the liquid varies inversely as N -fp, that is, as the 
whole number of scale-divisions between the bottom of the tube 
and the plane of flotation. 

If we wish the successive divisions of the scale to correspond to 
equal increments in the density of the corresponding liquids, then 
tbe_ volumes of the instrument, measured up to the successive 
divisions of the scale, must form a series iu harmonieal progression, 
the lengths of the divisions increasing as we go up the stem. 

The greatest density of the liquid for which the instrument de- 
scribed above can be employed is Y, while the least density is 

W 1Y 

T T iS * or y+P w ^ ere v re P res ents the volume of the stem between 
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the extreme divisions of the scale. Now, by increasing i\ leaving W 
and V unchanged, we may increase the range of the instrument in- 
definitely. But it is clear that if we increase A, the seetional area of 
the stem, we shall diminish ?, the length of a scale-division corre- 
sponding to a given variation of density, and thereby proportionately 
cUrninish the sensibility of the instrument, while diminishing the 
section A will increase l and proportionately increase the sensibility, 
hut will diminish the range over which the instrument can be em- 
ployed, unless we increase the length of the stem in the inverse 
ratio of the sectional area. Hence, to obtain great sensibility along 
with a considerable range, we require very long slender stems, and 
to these two objections apply in addition to the question of porta- 
bility ; for, in the first place, an instrument with a very long stem re- 
quires a very deep vessel of liquid for its complete immersion, and, 
in the second place, when most of the stem is above the plane of 
flotation, this diminishes or may destroy the stability of the instru- 
ment when floating. The various devices whicli have been adopted 
to overcome this difficulty will be described in the account given of 
the several hydrometers which have been hitherto generally em- 
ployed. 

The plan commonly adopted to obviate the necessity of incon- 
veniently long stems is to construct a number of hydrometers as 
nearly alike as may be, but to load them differently, so that the scale- 
divisions at the bottom of the stem of one hydrometer just overlap 
those at the top of the stem of the preceding. By this means a set 
of six hydrometers, each having a stem rather more than five inches 
long, will be equivalent to a single hydrometer witli a stem of thirty 
inches. But, instead of employing a number of instruments differ- 
ing only in the weights with which they are loaded, we may employ 
the same instrument, and alter its weight either by adding mercury 
or shot to the interior (if it can be opened) or by attaching weights 
to the exterior. These two operations are not quite equivalent, since 
a weight added to the interior does not affect the volume of liquid 
displaced when the instrument is immersed up to a given division 
of the scale, while the addition of weights to the exterior increases 
the displacement. This difficulty may be met, as in Keene's hydro- 
meter, by having all the weights of precisely the same volume hut 
of different masses, and never using the instrument except with one 
of these weights attached. 

Tlie first hydrometer intended for the determination of 
the densities of liquids, and furnished with a set of weights 
to be attached when necessary, was that constructed by 
Mr Clarke, and described by Dresaguliers in tlie Philo- 
sophical Transactions for March and April 1730, No. 413, 
p. 278. The following is Desaguliers’s account of the 
instrument (fig. 2) : — 

“ After having made several fruitless trials with ivory, because it 
imbibes spirituous liquors, and thereby alters its gravity, he (Mr 
Clarke) at last made a copper hydrometer, re- 
presented in fig, 2, baling a brass wire of about 
1 inch thick going through, and soldered into 
the copper ball B5. The upper part of this wire 
is filed flat on one side, for the stein of the hy- 
drometer, with a mark at m, to which it sinks 
exactly in proof spirits. There are two other 
marks, A and B, at top and bottom of the stem, 
to show whether the liquor he -jVth above proof 
(as when it sinks to A), or ^th under proof (as 
■when it emerges to B), when a brass weight 
such as 0 has been screwed on to the bottom 
at c. There are a great many such weights, of 
different sizes, and marked to be screwed on 
instead of C, for liquors that differ more than 
Ajth from proof, so as to serve for the specific 
gravities in all such proportions as relate to 
the mixture of spirituous liquors, iu all the 
variety made use of in trade. There are also 
other balls for showing the specific gravities, 
quite to common water, which make the instru- 
ment perfect in its kind. 1 ’ 

Clarke’s hydrometer, as afterwards con- 
structed for the purposes of the excise, was provided with 
thirty-two weights to adapt it to spirits of different specific 
gravities, and eleven smaller weights, or “ weather weights 3 ’ 
as they were called, which were attached to the instrument in 
order to correct for variations of temperature. The weights 
were adjusted for successive intervals of 5° Fahr., hut for 
degrees intermediate between these no additional correction 
was applied. The correction for temperature thus afforded 
was not sufficiently accurate for excise purposes, and Mr 
Speer in his essay on the hydrometer (Tilloch’s Phil. Mac/., 
vol xiv.) mentions cases in which this imperfect compensa- 
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Fig. 2. — Clarke’s 
Hydrometer. 


tion led to the extra duty payable upon spirits which were 
more than 10 per cent, over proof being demanded on 
spirits which were purposely diluted to below 10 per cent, 
over proof in order to avoid the charge. 

Desaguliers himself constructed a hydrometer of the 
ordinary type for comparing the specific gravities of 
different kinds of water (Desaguliers’s Experimental Philo- 
sophy, vol. ii. p. 234). In order to give great sensibility 
to the instrument, the large glass ball was made nearly 3 
inches in diameter, while the stand consisted of a wire 10 
inches in length and only -g- inch in diameter. The instru- 
ment weighed 4000 grains, and the addition of a grain 
caused it to sink through an inch. By altering the quantity 
of shot in the small balls the instrument could be adapted 
for liquids other than water. 

To an instrument constructed for the same purpose, but 
on a still larger scale than that of Desaguliers, M. De 
parcieux added a small dish on the top of the stem for 
the reception of the weights necessary to sink the instru- 
ment to a convenient depth. The effect of weights placed 
in such a dish or pan is of course the same as if they were 
placed within the bulb of the instrument, since they do 
not alter the volume of that part which is immersed. 

The first important improvement in the hydrometer after 
its reinvention by Boyle was introduced by Fahrenheit, 
who adopted the second mode of construction above referred 
to, arranging his instrument so as ahvays to displace the 
same volume of liquid, its weight being varied accordingly. 
Instead of a scale, only a single mark is placed upon the 
stem, which is very slender, and bears at the top a small 
scale pan into which weights are placed until the instrument 
sinks to the mark upon its stem. The volume of the dis- 
placed liquid being then always the same, its density will 
be proportional to the whole weight supported, that is, to 
the weight of the instrument together with the weights re- 
quired to be placed in the scale pan. 

Nicholson’s hydrometer (fig. S) combines the character- 
istics of Fahrenheit’s hydrometer and of Boyle’s essay in- 
strument. 1 The following is the description given of it 
by Nicholson in the Manchester Memoirs, vol. ii. p. 374. 


a AA represents a small scale. It may be taken off at D. 
Diameter 14 inch, weight 44 grains. 

“Ba stem of hardened steel wire. Diameter inch. 

“Ea hollow copper globe. Diameter inches. YT eight with 
stem 369 grains. 

“PF a stirrup of wire screwed to the globe 
at G. 

“Ga small scale, serving likewise as a counter- 
poise. Diameter 1 J inch. Weight with stirrup 
1634 grains. 

f *' The other dimensions may be had from the 
drawing which is one-sixth of the linear mag- 
nitude of the instrument itself. 

“In the construction, it is assumed that the 
upper scale shall constantly carry 1000 grains 
when the lower scale is empty, and the instrument 
sunk in distilled water at the temperature of 60 s 
Fahrenheit to the middle of tlie wire or stem. 

The length of the stem is arbitrary, as is like- 
wise the distance of the lower scale from the . , TT , . 

surface of the globe. But, the length of the stem son s 0Be 
being settled, the lower scale may he made lighter, and, conse- 
quently, the globe less, the greater its distance is taken from the 
surface of the globe ; and the contrary.” 



Fig. 3. — Nichol- 


In comparing the densities of different liquids, it is clear 
that this instrument is precisely equivalent to that of 
Fahrenheit, and must be employed in the same manner, 
weights being placed in the top scale only until the hydro- 
meter sinks to the mark on the wire, when the specific 
gravity of the liquid will be proportional to the weight of 
the instrument together with the weights in the scale. 

In the subsequent portion of the paper above referred to, 


1 Nicholson's Journal . vol. i. p. Ill, footnote. 

XIL — 6S 



hydrometer 


o38 

Nicholson explain? 1 iu\t the Instrument may be employed 
as a thermometer, since, fluids generally expanding more 
than the solids of which the instrument is constructed, the 
instrument will sink as the temperature rises. 

To lietfinrac the »Lp*irv nf solids heavitr than watei with 
th ^ zmlivii-'it lot me solid he placed, m the upper scale pan, and 
hi the weight now ic pured to ciuse the msti ument to sink m 
distill 1 werar at stimUil ttinperamre to the inaik B be denoted 
OV while Tduiotta the Htiudit uquned when the solid is not 
Resent Then W-’c 1* the height of the solid. Now let the 
v7 hd be rdared m the Iowa pm, care being taken that no bubbles 
of air rem tin attadi^l to it, and h t v x be the weight now lHjmrad 
in the sc lie jmi Tins vajit will exceed ic m consequence ot the 
\v uxr di-pkwuL l*v the e ill L and the weight of the watei thurs dis- 
place i will hi t » t which is theiefoie the weight ot a volume of 
water equal to that of the solid Htnee^sinee the wught ot the 

suhl ltwilf is - a, it* dm-ir\ mud b. — ^ 

The above example illustrates how Nicholson’s ^ or 
Fahrenheit’s hydrometer may be employed as a weighing 
machine for small weights 

In all hydrometers in which a part only of the instrument 
is immersed, there is a liability to error in consequence of 
the surface tension, or capillary action, as it is frequently 
called, along the line of contact of the instrument and the 
surface of the liquid (see Capillary Action) This error 
diminishes as the diameter of the stem in reduced, but is 
sensible in the case of the thinnest stem winch can be 
tmiplnyed, and is the chief source of error in the employ- 
ment of Nicholsons hydrometer, which otherwise would 
be an instrument of extreme delicacy and precision The 
following 18 Nicholson’s statement on this point * — 
u One of the greatest difficulties which attends hydrostatics! 
experiments arises from the attraction or repulsion that obtains at 
tiie surface of the water. After trying many experiments to obviate 
the irregularities arising from this cause, I find reason to prefer the 
simple one of carefully wiping the whole instrument, and especially 
the stem, with a clean cloth. The weights in the dish must not 
he esteemed accurate while there is either a cumulus or a cavity 
m the water round the stem," 

It is possible by applying a little oil to the upper part of 
the bulb of a common or of a Sikes’s hydrometer, and care- 
fully placing it m pure water, to 
cause it to float with the upper 
part of the bulb and the whole of 
the stem emerging as indicated in 
fig, 4 , when it ought properly to 
sink almost to the top of the stem, 
the surface tension of the water 
around the circumference of the 
circle of contact, AA*, providing 
the additional support required. 

Tbs undvursal hydrometer of Mr CL 
Atkins, described rathe Phil. Mctg, for 
180S, vcL xx xi p. 254, Is merely 
Nicholson's hydrometer with the screw 
at C projecting through the collar into 
which it is screwed, and terminating 
m a shaip point above the cup G. To 
ih is point soft bodies lighter than water 
which would float if placed m the cup) 
o Mill bo attached, and thus com- 
pletely immersed. Atkins's instrument 
was constructed so as to wugh 7ft) 
grams, and when immersed to the mark 
on the stem in tlndilled water at 60° 

F , it c imed 300 grains In the upper dish. The hydrometer 
therefore displaced 1000 grains of instilled water at 60* F , and 
heime the specific gravity of any other liquid was at once indicated 
by adding 700 to the number of grams in the pan required to make 
the instrument sink to the mark on the stem The small divisions 
on the scale corresponded to differences of f*th of a grain in the 
weight of the instrument 

The * ‘ Gravimeter,” constructed by Citizen Guyton and described 
in Nickolsdiis Journal, 4to, vol, i, p, 110, differs from Nicholson’s 
instrument in being constructed of glass, and having a cylindrical 
bulb about 21 centimetres in length and 22 millimetres In diameter. 
Its weight is m adjusted that an additional weight of 5 grammes 


mu<d be placed m the npper pan to cause the instrument to sink 
to the mark on the stem m distilled water at the standaid tempera- 
ture The instrument is provided with an additional piece, or 
“plongciir," whose weight exceeds 5 grammes by the weight ot 
wetu’ which it displaces , that is to say, it is so constructed as to 
vtirrh 5 grammes in watei, and consists of a glass envelope filled 
w ith mercuiy It is clear that the effect of this 4 £ plongem,” when 
placed m the lower pan, is exactly tbe same as that of the 5 gramme 
werdit m the uppei pan Without the extra 5 gi amines the mstiu- 
ment weighs about 20 grammes, and therefoie floats m a liquid of 
specific giauty 8 Thus deprived of its additional weight it may 
be used” for spirits To nse the instrument for liquids of much 
greatu density than water additional weights must be placed m the 
upper pan, and the “ plongeui ” is then placed in the lowei pan foi 
the pin pose of giving to the instrument the leqmsite stability 
Chai leg’s balance areometer is similar to Nicholson’s hydiometer, 
except that the lower basin admits of inversion, thus enabling the 
instrument to be employed foi solids hghtei than watei, the 
mveitfd basin seivmg the same purpose as the pointed screw in 
Atkins’s modification of the instillment 
Adie’s sliding hydrometer is of the ordinary form, hut can be 
adjusted for liquids of widely differing specific gravities by drawing 
out a sliding tube, thus changing the volume of the hydrometer 
while its weight remains constant 
Adie’s statical hydiometei is really a specific gravity balance, one 
of the arms of which is 2^ inches m length, and the other 8 inches 
A brass ball, whose volume is 01 gallon, is suspended from the 
shorter arm. and immersed in the liquid w T hose density is to be 
deteimined. The hall is balanced by means of a weight which 
slides along the beam, and a smallei weight which also slides along 
the beam serves to make the necessary correction for temperature 
The hydiometer of Beanme, which has been extensively used m 
Fiance, consists of a common hydrometer graduated m the following 
manner Certain fixed points were first deteimined upon the stem 
of the rnsti ument The first of these was found by immersing the 

hydrometer m puie water, and marking the stem at the level of the 
surface This formed the zeio of the scale Fifteen standaid 
solutions of pure common salt ra water w T are then piepared, contain- 
ing respectively 1, 2, 3, 15 per cent (by weight) of dry 

salt The hydrometer was plunged in these solutions m older, and 
the stem haying been marked at the several smfaces, the degiees 
so obtained were numbered 1, 2, 3, 15 These degiees 

were, when necessaiy, repeated along the stem by the employment 
of a pair of compasses till 80 degiees were maiked off The instill- 
ment thus adapted to the determination of densities exceeding that 
of water was called the hydrometer foi salts. 

The hydrometer intended for densities less than that of water, 
or the hydrometer for spirits, is constructed on a similar principle 
The instrument is so arranged that it floats m pure water with 
most of the stem above the surface A solution containing 10 per 
cent of pure salt is used to indicate the zero of the scale, and the 
point at which the instrument floats when immersed in distilled 
water at 10 c R (54 F ) is numbered 10 Equal di\ lsions are then 
marked off upwards along the stem as fai as the 50th degiee 
The densities conesponding to the several degrees oi Beaume’s 
hydrometer are given by Nicholson (Journal of Philosophy, vol l. 
p 89) as follows — 


Bcavmtfs Hydrometer fur Bpvnts Temper tttin e 10° It 


Degrees 

Density 

Degiees 

Density 

Degrees 

Density 

10 

1 000 

- 21 

922 

31 

861 

11 

990 

i 22 

915 

32 

856 

12 

985 

; 23 

909 

33 

S52 

13 

977 

- 24 

903 

34 

S47 

14 

"970 

25 

897 

35 

842 

I 15 

903 

l, 26 

892 

36 

837 

16 

955 

t' 27 

886 

37 

832 

17 

949 : 

! 28 

sso 

38 

827 

IS 

943 

; 29 

874 

39 

’822 

19 

935 

! 30 

867 

40 

S17 

20 i 

928 

i 





Beanme s Hydrometer for Balts 


Degrees 

Density j 

1 Degrees 

Density 

| Degrees 

' Density 

D 

1 000 1 

27 

1 230 

51 

; 1547 

3 

1 020 

30 

1261 

54 

: 1594 

6 

1"040 

33 

1 295 

57 

1659 

9 

1*064 

36 

1 333 

60 

1 717 

12 

1*080 

39 

1 373 

63 

1 779 

15 

1T14 

42 

1414 

66 

1 848 

18 

1 140 

45 

1455 

69 

1920 

21 

24 

1T70 

1-200 

48 

1 500 

72 

2 000 



Oartieria hydiometer was very similar to that of Beanme, Cartier 
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haring been employed by the latter to construct his instruments for 
the French revenue. The point at which the instrument floated 
in distilled water was marked 10° by Cartier, and 3Q !J on Cartier’s 
scale corresponded to 32° on Beaiime’s. 

Though constructed upon a very different principle from ordinary 
hydrometers, we may briefly refer here to Brewster’s capillary hy- 
drometer or staktometer, which is based upon the difference in the 
surface tension and density of pure water, and of mixtures of alcohol 
and water in varying proportions. If a small piece of paper be bent 
into such a shape as this, _yV, it maybe made to rest upon the surface 
of water without being immersed. If now a drop of alcohol be 
placed on one corner of the paper, it will rush violently away and 
generally spin round, somewhat resembling the action of pieces of 
camphor, indicating that the surface tension of the water is dimin- 
ished by the presence of alcohol. If the water he very pure it is suffi- 
cient to bring; a drop of alcohol outlie extremity of a pipette near to 
the paper, without touching either it or the water, and the vapour 
absorbed will produce the same effect. For other proofs of the same 
action see the articl e Capillary Action. Now, if a drop of water he 
allowed to form at the extremity of a fine tube, it will go on increas- 
ing until its weight overcomes the surface tension by Ota 

which it clings to the tube, and then it will fall. Hence V / 

any impurity which diminishes the surface tension of ! j 
the water will diminish the size of the drop (unless the 
density is proportionately diminished). Now, according !■ j 
to Quincke, the surface tension of pure water in eon- ! ij 

tact with air at 20° C. is SI dynes per linear centimetre, , 1 

while that of alcohol is only 25' 5 dynes. Also, a small 
percentage of alcohol produces much more tliau a pro- \ 

portional decrease in the surface tension when added . i 
to pure water. The capillary hydrometer consists 'xV' ■ $ 
simply of a small pipette with a bulb in the middle of 
the stem, the pipette terminating in a very fine capillary 
point. The instrument being filled with distilled water, J n 

the number of drops required to empty the bulb and j 

portions of the stem between two marks m and (fig. 5) | 

on the latter is carefully counted, and the experiments \ 
repeated at different temperatures. The pipette having t 
been carefully dried, the process is repeated with pure c 
alcohol or with proof spirits, and the strength of any K 

admixture of water and spirits is determined from the -g 
corresponding number of drops, hut the formula gene- qT'?* 3 
rally given is not based upon sound data. Sir David bmkto- 
Brewster found with one of these instruments that the meter * 
number of drops of pure water was 734, while of proof spirit, sp. 
gr. 920, the number of drops required was 2117. 

Perhaps the main object for which hydrometers have been con- 
structed in the determination of the value of spirituous liquors, 
chiefly for revenue purposes. To this end an 
immense variety of hydrometers have been con- I In- 
structed, differing mainly in the character of their n 1 

scales. I 

In Speeris hydrometer the stem has the form of H 

an octagonal prism, and upon each of the eight [§! 

faces a scale is engraved, indicating the percentage F j 

strength of the spirit corresponding to the several ffij 

divisions of the scale, the eight scales being Hi 

adapted respectively to the temperatures 35°, 40°, §1 

45°, 50* 55°, 60*, 65°, and 70* F. Four small Fffl 

pins, which can be inserted into tlie counterpoise H 

of the instrument, serve to adapt the instrument Nip 

to the temperatures intermediate between those 
for which the scales are constructed. "William ^j' t p a 

Speer was supervisor and chief assayer of spirits f ! ! i j M- 

in the port of Dublin. For a more complete ac- Ijj ||j| c 
count of this instrument see Tilloch’s Phil. Mag, , V . piljiljj'i y 
VOl. XIV. p. 151. 

The hydrometer constructed by My Jones of 
Holborn, consists of a spheroidal bulb with arect- 
angular stem (fig. 6). Between the bulb and rriH 

counterpoise is placed a thermometer, which serves o' jp p 

to indicate the temperature of the liquid, and the if I 

instrument is provided with three weights which 
can be attached to the top of the stem. On the gjjjl 

four sides of the stem AD are engraved four scales Spi 

corresponding respectively to the unloaded instru- JR 

ment, and to the instrument loaded with the re- w B 

spective weights. The instrument when unloaded p ICk ^ Jones’s 

serves for the range from 74 to 47 above proof; Hydrometer, 
when loaded with the first weight it indicates from ^ 

46 to 13 over proof, with the second weight from 13 over proof to 
29 under proof, and with the third from 29 under proof to pure 
-water, the graduation corresponding to which is marked W at the 
bottom of the fourth scale. One side of the stem AD is shown in 
fig. 6, the other three in fig. 7. The thermometer is also provided 
with four scales corresponding to the scales above mentioned. 
Each scale has its zero in the middle corresponding to 60° F. If 


the mercury in the thermometer stand above tliis zero the spirit 
must be reckoned weaker than the hydrometer indicates by the 
number on the thermometer scale level with the top of the mercury, 
while if the thermometer indicate a hm- ^ 

perature lower than the zero of the scale (q) fc] ( C ' 

(GO 3 F.) the spirit must be reckoned V_/ V_y V J 

stronger by the scale reading. At the side h- rSfr, 4-y 

of each of the four scales on the stem of jjA ; Ah 

the hydrometer is engraved a set of small j,-'’ 
numbers indicating the contraction in | r J: jzj 

volume which would be experienced if the j^i[ 

requisite amount of water (or spirit) were *§} riAj; 

added to bring the sample tested to the x=;| ! Si; 

proof strength. a jgL’ 

The hydrometer constructed by Mr Divas - |=t !=![ 

of Liverpool is provided with a sliding -! Ni! 

scale which can be adjusted for differeiit TfV :-jy gj 

temperatures, and which also indicates the g.;j gjj =f 

contraction in volume incident on bringing ||i pij nl! 

the spirit to proof strength. It is provided ikss y “ 

with thirty-six different weights which, Fig. 7. 

with the ten divisions on the stem, form a scale from 0 to 370. The 
employment of so many weights renders the instrument ill-adapted 
for practical w r ork where speed is an object. It was adopted for 
the United States revenue by Act of Congress, August 10, 1790. 

Quin’s universal hydrometer is described in the Transactions of 
the Society of Arts, vol. viii. p. 98. It is provided with a sliding 
rule to adapt it to different temperatures, and has four scales, one 
of which is graduated for spirits and the other three serve to show 
the strengths of worts. The peculiarity of the instrument con- 
sists in the pyramidal form given to the stem, which renders the 
scale-divisions more nearly equal in length than they would he on 
a prismatic stem. 

Atkins’s hydrometer, as originally constructed, is described in 
Xichohon's Journal, 8vo, vol. ii. p, 270. It is made of brass, and is 
provided with a spheroidal bulb whose axis is yy-, 

2 inches in length, the conjugate diameter jo 

being l-\ inches. The whole length of the in- ;■§ 

strument is 8 inches, the stem square of about qg 

J inch side, and the weight about 400 grains. ?§ 

It is provided with four weights, marked 1, 2, ’% (r\\ 

3, 4, and weighing respectively 20, 40, 61, l W J -I l Vy 
and 84 grains, which can be attached to the ^ ^ 
shank of the instrument at C (fig. 8), and - 1 

retained there by the fixed weight B. The 
scale engraved iipon one face of the stem -I 

contains fifty-five divisions, the top and 'f 

bottom being marked 0 or zero, and the [- 

alternate intermediate divisions (of which f Q ) -f ( f) ) 
there are twenty-six) being marked with V ) \ J VI f J 
the letters of the alphabet in order. The ^ -7 
four weights are so adjusted that, if the instru- la- 
ment floats with the stem emerging as far as -V 

the lower division 0 with one of the weights *- 

attached, then replacing the weight by the JkW. 

next heavier causes the instrument to sink m-~ 
through the whole length of the scale to the .Jp 
upper division 0, and the first weight pro- /jg§ 

duces the same effect when applied to the /jji (pH 

naked instrument. The stem is thus virtu- |jj| jjf ri 

ally extended to five times its length, and the |gg| rfijf j 

number of divisions increased practically to 
272. When no weight is attached tlie in- 
strument indicates densities from '806 to 
*843 ; with No. 1 it registers from *843 to 
*880, with No. 2 from *880 to *918, with 
No. 3 from *918 to '958, and with No. 4 from 
*958 to 1*000, the temperature being 55° F. 

It will thus be seen that the whole length , 

of the stem corresponds to a difference ot q 
density of about *04, and one division to about 
*00074, indicating a difference of little more ll A 

than l per cent in the strength of any mjfa 

sample of spirits. v ^ 

The Instrument is provided witli a sliding Fkl 8.— Atkmss 
Tule, with scales corresponding to the several Hydrometer, 
weights, which indicate the specific gravity corresponding to the 
several divisions of the hydrometer scale compared with water at 
55 c F. The slider upon the rule serves to adjust the scale for 
different temperatures, and then indicates the strength of the spirit 
in percentages over or under proof. The slider is also provided 
with scales, marked respectively Die as and Clarke, which serve to 
show the readings which would have been obtained had the instru- 
ments of those makers been employed. The line on the scale 
marked ‘ * concentration ” indicates Hie diminution in volume con- 
sequent upon reducing the sample to proof strength (if it is O. P.) 
or upon reducing proof spirit to the strength of the sample (if 
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It is U P ) Dv applying the several weights in succession in 
addition to'ko. 4, the ’instrument can be employed for liquids 
litavk-r than water ; and graduations on the other three sides of 
the stem, together with an additional slide rule, adapt the instru- 
ment for tke° determination of the strength of worts. 

Mr Atkins subsequently modified the instrument (Nicholson s 
Journal) Svo, vol. in. p. 50) by constructing the different weights 
of different shapes, viz., circular, square, triangular, and pentagonal, 
instead of numbering them 1, % 3 and 4 respectively, a figure of the 
weight being stamped on the sliding rule opposite to every letter in 
theories to which it belongs, thus diminishing the probability of 
mistakes. He also replaced the letters on the stem by tlie corre- 
sponding specific gravities referred to water us unity. Further 
information concerning these instruments and the state of hydro- 
inetry in 1803 will be found in Mr Atkins’s pamphlet On the Relation 
between the Specific Gravities and the Strength of Spirituous 
Liquors, 1S03 ; or Rial. Mag., vol. xvi. pp. 20-33, 205-212, 305- 
312 ; yqL xvil. x>P- 204-210 and 329-341. 

In Gay Lnssac’s alcoholometer the scale is divided into 100 parts 
corresponding to the presence of 1, 2, * * . per cent, by volume of 
alcohol at 15' G., the highest division of the scale corresponding to 
the purest alcohol he could obtain (density *7947) and the lowest 
division corresponding to pure "water. A table provides the 
necessary corrections for other temperatures. 

Trailers hydrometer differs from Gay Lupsac’s only in being 
graduated at 4° O. instead of If C\, and taking alcohol of density 
*7939 at 15 *5* C. for pure alcohol instead of *7947 as taken by Gay 
Lussae (Keene’s Handbook of Hydromctry). 

In Beck’s hydrometer the zero of the scale corresponds to density 
1 '000 and the division 30 to density *850, and equal divisions on 
the scale are continued as far as is required in both directions. The 
following table serves to indicate the relation between the degrees 
and the corresponding densities : — 


Relation between Degrees ef Reek's Hydrometer and Densities. 


X 

Density. j 

. i 

9S. 

Density. j: 

« 

Density. 

p 

p 

Greater 

Less 1 

p 

to 

Greater 

Less j, 

Si 

Ec 

Greater 

Less 

■5; ) 

than 

Elian I' 


than 

than <i 

a 

than 

than 

1 

1*000. 

1*000. ij 


1*000. 

1*000. j 


1*000. 

1-000. 

l ! 

1*008 

•894 |i 

25 

IT 72 

•872 !' 

4S 

1-393 

*7SQ 

2 

1*012 

*983 i; 

26 

1*181 

*867 i 

49 

1*405 

*776 

3 

1*013 

*9 S3 r 

27 

a -189 

*863 j 

50 

1*417 

*773 

4 

l-Q-li 

‘977 

28 

1*197 

•859 j 

51 

1-429 

*769 

5 

1-030 

*971 ; 

29 

1*206 

*854 | 

52 

1*441 

*766 

6 

1*037 

•oca | 

30 

1*214 

•S50 J 

53 

1-453 

*76*2 

7 

1*043 

*960 ; 

31 

1*223 

*846 l 

54 

1-466 

•759 

3 

1*049 

*955 , 

32 

1*232 

*84*2 ; 

55 

1*478 

*756 

9 

1*056 

*950 i 

33 

1*241 

*$37 1 

56 

1*491 

*752 

10 

1*063 

*944 j 

31 

1*250 

•8-33 , 

57 

1-504 

*749 

11 

1*069 

*939 | 

35 

1*259 

*829 j 

5S j 

1*518 

*746 

12 

1*078 

*934 j 

36 

1*263 

*825 : 

59 

1-532 

*742 

13 

1*083 

*9*20 !; 

37 

1*27S 

*821 j 

60 

1*546 

*739 

14 

1*090 

' *9*24 ! 

38 

1*238 

*817 1 

61 

1*560 

*736 

15 

1*097 

*919 \ 

39 

1*298 

*813 S 

i 62 

1*574 

*733 

: iff 

1*104 

*914 ; 

40 

1-308 

*810 ; 

; 63 

1*589 

*730 

17 

l*lll : 

*909 [ 

41 

1 1*318 

f SuQ 1 

1 64 

1*604 

*727 

18 

1*11$ 

*994 i 

42 

1*328 

'*802 ; 

i 65 

1*619 

*723 

19 

1*126 

*899 

43 

1*339 

*798 ; 

; 66 

1*635 

*720 

20 

1*133 

*895 

44 

1*349 

*794 

i 67 

1*651 

*717 

; 21 

1T41 

*890 

45 

1*360 

*791 

it 68 

1*667 

*714 

22 

1T49 

*885 

46 

1*371 

*787 

!; 69 

1*683 

*711 

' :, 2S 

IT 57 

*881 : 

47 

1-382 

*783 

70 

1*700 

*70S 

24 

1*184 

“878 : 
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In the centesimal hydrometer of M. Franeceur the volume of the 
stem between successive divisions of the scale is always ^fojth of the 
whole volume immersed when the instrument floats in water at 4* 
C. In order to graduate the stem the instrument is first weighed, 
then immersed in distilled water at 4° O., and the line of flotation 
marked zero. The first degree is then found by placing on the top 
of the stem a weight equal to ^fortho! the weight of the instrument, 
which increases the volume immersed by yfojth of the original 
volume. The addition to the top of the stem of successive weights, 
each ^ foth of the weight of the instrument itself, serves to determine 
the successive degrees. The length of 100 divisions of the scale, or 
the length of the uniform stem the volume of which would he 
equal to that of the hydrometer up to the zero graduation, Fran- 
cceur called the “modulus” of the hydrometer. He constructed 
his Instruments of glass, using different instruments for different 
portions of the scale (Franceeur, TraiU cl'areomdrie, Paris, 1842). 

Hr Bones of Montpellier constructed an hydrometer which was 
based upon the results of his experiments on mixtures of alcohol 
and water. The interval between the joints corresponding to pure 
alcohol and to pure water Bones divided into 100 equal parts, 
though the stem was prolonged so as to contain only 10 of these 
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divisions, the other 90 being provided for by the addition of 9 
weights to tlie bottom of the instrument as in Clarke’s hydrometer. 

Sikes’s hydrometer, on account of its similarity to that of Bories, 
appears to have been borrowed from that instrument. It is made 
of brass, and consists of a spherical ball A (fig. 9\ 

1*5 inches in diameter, below which is a weight B 
connected with the ball by a short conical stem C. 

The stem I) is rectangular in section, and about 
3 J inches in length. This is divided into ten equal 
parts, each of which is subdivided into five. As in 
Bories’s instrument, a series of 9 weights, each of 
the form shown at E, serves to extend the scale 
to 100 principal divisions. In the centre of each 
weight is a hole capable of admitting the lowest and 
thickest end of the conical stem O, and a slot is cut 
into it just wide enough to allow the upper part of 
the cone to pass. Each weight can thus be dropped 
on to the lower stem so as to rest on the counter- 
poise B. The weights are marked 10, 20, . ... 90; 
and in using the instrument that weight must be 
selected which will allow it to float in the liquid 
with a portion only of the stem submerged. Then 
tlie reading of the scale at the line of flotation, 
added to the number on the weight, gives the 
reading required. A small supernumerary weight 
F is added, which can be placed upon the top of 
the stem. F is so adjusted that when the 60 weight 
is plaeed on the lower stem the instrument sinks to ' „„ , 

the same point in distilled water when F is attached 1 

as in proof spirit when F is removed. . ^ 

The following table gives the specific gravities corresponding to 
the principal graduations on Sikes’s hydrometer at 60° F. and at 62° 
F. } together with the corresponding strengths of spirits. The latter 
are based upon the tables of Gilpin, for which the reader is referred 
to the Phil. Trcvns. for 1794. 



Table showing the Densities corresponding to the Indications of 
Sikes 1 s Hydrometer . 


TO 

60° P. I 

62° 1 : 

1 

SO 

- e 

60° I 


62° I 


as © 

M 

35*2 

A 

Density. 

Proof 

Spirit 

per 

cent. 

Density. 

Proof 1 
Spirit j 
per 
cent. 

“ 5 

11 

0 

w 

Density. 

Proof 

Spirit 

per 

cent. 

Density. 

Proof 

Spirit 

per 

cent. 

0 

*815297 

167-0 

•815400 

166-5 

51 

*905024 

111*4 

*905138 

110-7 

1 

*810956 

166*1 

*817059 

165*6 | 

52 

*906869 

110-0 

*906983 

109-3 

2 

•S1S821 

165-3 

•S1S725 

164*8 

53 

•90S722 

108-6 

*908837 

107-9 

3 

•820294 

164-5 

*820397 

163-9 

54 

*910582 

107-1 

*910697 

106-5 

4 

•821973 

163*6 

•8220 77 

163*1 

55 

-912430 

105-6 

*912565 

105-0 

5 

•823659 

162*7 

-823763 

162*3 

56 

•914326 

104*2 

-914441 

103-5 

6 

*825352 

161-S 

-825457 

161-4 

57 

•91G209 

102*7 

916323 

102-0 

7 

*827052 

160-9 

-827157 

160-5 

53 

*918300 

101-3 

-918216 

100-5 

S 

•828759 

160*0 

-828864 

159-6 

50 

•919999 

99-7 

■920115 

9S-9 

Q 

*830473 

159*1 

830578 

158*7 

60 

*921906 

98-1 

*922022 

97-4 

10 

‘832195 

158-2 

•83*2300 

157-8 

CQb 

*921884 

98T 

■922000 

97-4 

11 

*833388 

157-3 

*833993 

156-8 

61 

•923760 

96-6 

*923877 

95-9 

12 

•835587 

156*4 

-835692 

155*9 

62 

•925643 

95*0 

•925760 

94-2 

13 

•837294 

155 *y 

-837400 

155*0 

63 

*927534 

93*3 

•927652 

92-6 

14 

*839006 

154-6 

-839114 

154*0 

64 

*929433 

91*7 

•929550 

90-9 

15 

*840729 

153-7 

•840835 

153-1 

65 

•931339 

90*0 

931457 

89-2 

16 

•842458 

152*7 

•842564 

152*1 

66 

•933254 

S8-3 

■933372 

87*5 

17 

*844193 

151-7 

*844299 

151-1 

67 

935176 

86-5 

*935294 

85-8 

18 

•845936 

150*7 

-846042 

150-1 

63 

•937107 

84*7 

•937225 

84-0 

19 

*847685 

149'7 

*847792 

149*1 

60 

-939045 

82-9 

*939163 

S2*2 

20 

-849442 

148*7 

•840549 

148-1 

70 

•940991 

81*1 

■941110 

SO-3 

2GB 

•849393 

148-7 

•849500 

148*1 

70b 

•940981 

81*1 

•941100 

80*3 

21 

•851122 

147-6 

*851229 

147-1 

71 

*942897 

79*2 

*943016 

78*4 

22 

•852857 

146-6 

•852964 

146*1 

73 

•944319 

77*3 

•944938 

76-5 

23 

*854599 

145-6 

*854707 

145T 

73 

*946749 

75*3 

946869 

74-5 

24 

*856348 

1446 

*856456 

144-0 

74 

-94S6S7 

73*3 

•948807 

72-5 

25 

•858105 

143-5 

•858213 

142-9 

75 

•950634 

71*2 

*950/y3 

70-4 

26 

•859869 

142*4 

*850978 

141-8 

76 

■9525S8 

69*0 

•952708 

6S-2 

27 

*861640 

141*3 

•861749 

1408 

77 

•904550 

66*8 

*954670 

66-0 

28 

•86*3419 

140-2 

•863528 i 

1 139-7 

78 

•956520 

64*4 

‘ ‘956641 

63-5 

20 

■805204 

139*1 

■865313 i 

138-5 

79 

•95849S 

61*9 

•958619 

61*1 

30 

*806998 

13S-0 

•867107 1 

137*4 

80 

•9G04S5 

59*4 

*960606 

5S-5 

30b 

■806991 

138-0 

*867100 ! 

137-4 

80b 

•960479 

59*4 

*960600 

58-5 

31 

*868755 

136*9 

■868865 i 

130*2 

: 81 

*962433 

56*7 

*962555 

65-8 

32 

-870520 , 

135-7 

•870636 

135*1 

82 

*964895 

53*9 

*984517 

53-0 

33 

■872305 

134*5 

*872415 

133-9 

: 8-3 

*966366 

50-9 

■966488 

50-0 

34 

*874090 ! 

133*4 

•874200 

132-8 

84 

•96S344 

47-8 

*908466 

47-0 

35 

-875883 

132-2 

*875994 

131-6 

85 

*970331 

44*5 

•970453 

43-8 

36 

•877684 

131-0 

-877995 

130-4 

86 

*972325 

41-0 

*972448 

40-4 

37 

-S79492 

129-8 

*879603 

129*1 

87 

*974328 

37-5 

*974451 

36*9 

38 

■881307 

128*5 

-881410 

127*9 

88 

*976340 

34-0 

•976463 

33-5 

39 

*883129 

127-3 

*883241 

126*7 

89 

•978359 

30-6 

•97848*2 

30*1 

40 

•884960 

126*0 

■885072 

125*4 

90 

■980386 

27*2 

*980510 

26*7 

40b 

*884888 

126*0 

*885000 

125*4 

90b 

*980376 

27*2 

*980500 

26-7 

41 

*886689 

124*8 

*886801 

124*2 

91 

*982371 

23*9 

*982490 

23*6 

42 

‘888497 

123*5 

*888600 

122*9 

93 

•984374 

20*8 

*984498 

20*5 

43 

*890312 

122-2 

•890425 

1216 

93 

"986385 

17-7 

*986510 

17*4 

44 

•892135 

120*9 

*892248 

120*3 

94 

‘988404 

14*8 

•98S529 

14*5 

45 

*893985 

119-6 

•894078 

110*0 

95 

‘990431 

12*0 

*990557 

11*7 

43 

•895S03 

118*3 

*895910 

117 6 

96 

•992468 

9*3 

*992593 

9-0 

47 

*897647 

116*9 

*897761 

116 3 

97 

*994512 

6*7 

*994637 

6*5 

48 

*899500 

115*6 

i -899614 

114*9 

9B 

•996565 

4*1 

*996691 

4-0 

49 

*901360 

114*2 

*901417 

118*5 

99 

-998626 

1*8 

•998752 

1*6 

SO 

50b 

-903229 

*903186 

112-8 

112*8 

-803343 

*903300 

112*1 

112*1 

100 

1-000696 

0*0 

1*000822 

o-o 
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HYDROMETER 

Table of the Densities of Bodies (fi oui Me ToTs sei its of Tables) 


Name of Bodies 

Weight of a cubic 
foot in oz and lb 

Weight of 
a cubic 
inch m oz 

Number of 
cubic m 
m a lb 

! 

Name of Louies j 

] 

Vt eight of a cubic 
foot in oz and it 

Y eight of 
a cubic 
inch in oz 

Number of 
cubic m 
m a lb 

Me'als 

oz 

1b 

oz 

cub in 

Rtrnn*, Gums, tie 1 

oz 

lb 

oz 

cub m 

Antimony , east 

6702 

41S S750 

3S74S 

3 8806 

Wax ■ 

897 

50 0621 

0 51909 

30 *227 

Zinc, cast 

7100 

440 3750 

4 1008 

3 S431 

let ! 

930 

5h 1250 

0 *3blo 

29 729 J 

lion, cast 

7207 

430 4)75 

4 1707 

3 Sj64 

Gunpowder, dose sliaLu? * 

937 


0 54224 

-9 5Uu9 

Tin, cast 

72 »1 

455 6875 

4 2193 

3 7920 

Tallow 

942 

ST >0 


29 3503 

Tm, hardened 

729!) 

436 1875 

4 22, yj 

3 7*73 

Butter . 1 

942 

58 ’■'7*0 

0 5451 > 

29 401*3 

Pew ter 

7471 

466 9573 

4 jJJ 4 

3 70il7 

Beesw i\. 

936 

59 71UU 

0 57324 

2b 9205 

Iron, hai 

77bS 

486 7500 

4 5U09 

3 5500 

Souium 

972 

60 7*00 

0 50250 

28 4444 

Cohalt, cast 

7S11 

483 1S73 

4 5202 

S /J96 

Camp hoi 

989 

61 Sljl 

0 5G0*1 

27 9555 

Steel, hard 

7S10 

488 3000 

4 52J1 

3 5373 

Rosin 

1100 

6b 70i 0 


21 0909 

Steel, soft 

7833 

4S9 5025 

4 5329 

3 5290 

Pitch * 

1150 

71 *750 


24 0417 

Iron, meteonc, hammered 

79G5 

497 8123 

4 6U93 

3 4792 

Opium 

1337 

SI 5023 

0 77372 

20 6791 

Nickel, cast 

8279 

517 4575 

4 7910 

t> u >95 

Gum Aiauie 

3432 

90 7*00 

0 S4U27 

19 0413 

Biass, cast 

S395 

524 0875 

4 Sabi 

3 JMjJ 

Honey 

1456 

9 1 0000 

0 842<j9 

lb 9S90 

Brass, wire 

8344 

534 0000 

4 9444 

1 2159 

Bone, of an os 

10 t i9 


0 96006 

16 CG14 

Nickel, hammei ed 

8606 

541 6230 

5 oi:o 

3 1903 

Bone, di\ 

ICoO 

103 7*00 

0 90,064 

16 6154 

Gnn metal 

8781 

549 0000 

5 0bu3 

3 1470 

Phosphorus 

1714 

107 1350 

0 99184 

10 1307 

Copper, cast 

87SS 

519 2500 

5 0356 

3 1461 

Alum 

1714 

107 1250 

0 99184 

16 1307 

Copper, wire 

8S78 

554 8750 

5 1377 

3 1140 

Gunpowder solid 

1745 

109 0o25 

1 0G9S3 

15 84-41 

Copner, com 

8913 

557 1S75 

5 1591 

3 0959 

Nitre (saltpetre) 

1900 

US 7 j00 

1 09 9;, 3 

14 5515 

B’Siimth, cist 

9822 

015 S750 

5 0S40 

2 8149 

Ivor* 

1917 

119S121 

1 109*7 

14 4422 

Silvei, hammued 

10310 

050 S/50 

0 0S21 

2 OJ0o 






Sihei, com 

10334 

65S 3750 

6 0900 

2 o246 

TTootfs 





Silvei, pme, cast 

10744 

G71 5000 

6 2175 

2 5753 

Cork 

210 

15 0000 

0 13*8* 

115 2000 

Rhodium 

11000 

687 5000 

6 3637 

2 5134 

Poploi 

Ob 3 

23 0)75 

0 22164 

71 7060 

Lead, cast 

11332 

709 3uOG 

G 30 l »4 

2 4335 

Larch 

544 

34 0000 

0 31481 

50 S235 

Palladium 

11S00 

737 5000 

0 b2o7 

2 5134 

Bn, North of England 

556 

34 7500 

0 82175 

49 7266 

Meicury (quicLsihei), common 

13303 

S4S OdOO 

7 8318 

2 0*77 

Mahogam, Honduias 

SoO 

35 GU00 

0 32407 

49 3714 

Meicury, „ pure 

14000 

S75 0U0O 

8 1018 

1 9748 

Ced n, Amencm 

561 

35 0625 

0 32465 

49 2833 

Gold, timkefc 

15709 

981 8125 

9 0903 

1 7GGU 

Porn 

579 

3G 1875 

0 83500 

47 7512 

Gold, com 

17047 

1102 9375 

10 2123 

1 6124 

W Glow 

585 

SG 5625 

0 35S54 

47 2615 

Gold, pure, cast 

19238 

1203 0230 

11 1446 

1 43jO 

Cedai 

596 

37 2500 

0 34490 

46 3802 

Gold, hammei ed 

19310 

1210 0623 

11 2042 

1 42*0 

C\ pi ess 

598 

37 3750 

0 34604 

46 2341 

Platinum, pure 

19300 

121S 7300 

11 2*47 

1 417S 

Lim 

600 

37 5000 

0 34722 

46 0800 

Platinum, hammer ed 

20330 

1271 0900 

11 76*5 

1 -*5'>5 

Pitch pme 

GOO 

41 2500 

0 3S194 

41 6909 

Platinum, •wire 

21041 

1313 0o25 

12 17G5 

1 3140 

Pear-tree 

661 

il 3125 

0 3S2.12 

41 S275 

Platinum, laminated 

22009 

1379 3123 

12 7714 

1 252S 

Walnut 

6*1 

42 5025 

0 tj9467 

40 5991 

Iridium, hammei ed 

23000 

1437 3UU0 

1j 3101 

1 2021 

Pii, Mai Finest 

(94 

41 3750 

0 4U1G2 

39 S*b6 






Elder -tree 

G f >5 

43 4375 

0 40219 

39 7812 

Eat th, Stones, dc 





Giange-tree 

705 

44 0625 

0 4079S 

39 2170 

Ambei 

1073 

C7 3750 

0 G23S4 

25 C474 

Chur} -free 

715 

44 OS75 

0 41377 

33 6681 

Coal 

1230 

7S 730U 

0 72**7 

21 9423 

Teak 

745 

46 5625 

0 43113 

37 1114 

Sand 

1300 

93 7500 

0 86803 

13 4320 

Fu, Riga 

750 

46 8750 

0 43402 

36 S640 

Brick 

2000 

123 0090 

1 15740 

13 8240 

Maple 

755 

47 1*57 

0 43692 

36 6198 

Sulphur, native 

2033 

127 0025 

1 17650 

13 5996 

Oak, Dantzic 

760 

47 5000 

0 439SI 

36 3789 

Opal 

2114 

132 1230 

1 22337 

13 0785 

Yew, Dutch 

7SS 

40 2100 

0 45190 

35 0S62 

Clay 

2160 

135 00UQ 

1 23000 

12 S000 

Apple-tiee 

793 

49 5625 

0 45391 

34 8656 

Gjpsum 

2280 

142 5000 

1 11944 

12 12o3 

Yew, Spanish 

807 

50 4375 

0 46701 

34 2602 

Porcelain, Limoies 

2341 

146 3125 

1 35474 

11 8103 

Ash 

845 

52 8125 

0 -IS90Q 

32 7195 

Poicelam, China 

2385 

147 2500 

1 3S020 

11 7351 

Beech 

852 

53 2500 

0 49305 

32 4107 

Stone, pacing 

241 G 

131 4000 

1 *9bl4 

11 4437 

Oak, Canadian 

S72 

54 5000 

0 50694 

SI 7064 

Stone, common 

2320 

137 5000 

1 45833 

10 9714 

Logwood . 

913 

57 0625 

0 53125 

00 2825 

Hint 

2594 

1G2 1230 

1 50115 

10 G584 

Oak, English 

970 

GO 0250 

0 56134 

28 5030 

Spar 

2394 

162 1250 

1 30115 

10 G5S4 j 

Box, French 

1030 

64 3750 

0 59606 

26 S427 

Pebble, English 

2619 

103 687 5 

1 51502 

10 3566 

Biazil wood, red 

1031 

64 3125 

O 59664 

26 S680 

Gi unite, Aberdeen 

2G23 

1G4 0u25 

1 51909 

10 5w25 

Mahogany, Spanish . 

1063 

60 4250 

0 61516 

26 0143 

Quartz 

2040 

165 0000 

1 32777 

10 4727 

Oak, English, 60 jeais old 

1170 

73 1250 

0 6770S 

23 6307 

Glass, gieen 

2G42 

163 1250 

1 52893 

10 4648 

Ebonj , American . 

1331 

83 1S75 

0 77025 

20 7723 

Crystal, rock 

2653 

1G5 8125 

1 53530 

10 4214 

Lignum-wlas . 

1333 

S3 3125 

0 77141 

20 7411 

Gi unite, red Egjptian 

2654 j 

165 8750 

1 53587 

10 4175 






Granite, Coimsli .. 

2602 

166 3750 

153935 

10 3561 

Ziqinds 





Marble, Egyptian 

2068 ! 

1G6 7500 

1 54976 

10 3628 

Ethei, sulphuric . 

720 

45 oono 

0 41CP0 

33 4000 

Slate . * 

2673 1 

167 0000 

1 54629 

10 3473 

Alcohol, absolute 

796 

49 7500 

0*46004 | 

34 74S7 

Coial 

2680 

167 5000 

1 55092 

10 3164 

Brandy 

837 

52 3125 

0 4S437 

33 0322 

■ Pearl, Onental . 

26S4 

167 7500 

155324 

10 3010 

Bitumen, liquid 

S4S 

53 0U0O 

0 49074 

32 0037 

Glass, bottle 

2733 

170 8125 

1 

10 1163 

Turpentine, oil of 

870 

54 3750 

0 30347 

31 96*2 

Marble, green Cumpam m 

2742 

171 3750 

1 58755 

10 0S31 

Ether, muriatic 

874 

54 6250 

0 5057S 

31 6313 

Emerald of Peru * 

2773 

173 4375 

1 G0590 

9 3632 

Olive oil 

915 

57 1S75 

0 52951 

30 216* 

Chalk, British 

2784 

174 0000 

1 61111 

9 9*10 

Moselle w me , 

910 

57 2100 

0 51009 

30 1834 

Marble, Pan m . 

2837 

177 3123 

1 G417S 

9 7455 

Whale oil 

923 

57 (b75 

0 53414 

29 9344 

Basalt, Gnnts* Causeway 

2364 

179 UOGO 

1 05740 

9 0566 

Pi oof spit it 

930 

tiS 12*0 

0 5*819 

29 7290 

Glass, w hite 

2S 92 

ISO 7300 

1 G73G1 

9 5601 

Linseed oil 

940 

5S 7500 

0 54j9& 

29 4127 

Limestone 

2950 

184 3750 

1 70717 

9 3721 

Castor oil 

970 

60 6250 

0 50184 

2S 51P0 

Asbestos 

2990 

187 2300 

1 73379 

9 22S3 

lime, redpoit 

990 

Cl 8750 

0 57291 

27 9272 

Hornblende 

3000 

1ST 5000 

1 73oll 

9 2160 

Wine of Bui gunny 

991 

61 0375 

0 07349 

27 S990 

White lead 

I 31G0 

197 5000 

1 82S70 

S 7493 

Y me of Boi deans 

994 

62 1250 

0 57523 

27 6148 

Glass, British fimt 

3329 

90S 0o25 

1 92650 

8 3053 

Wme, white Champagne 

997 

62 3125 

0 57o96 

27 7311 

Diamond, average 

f 353 G 

221 0000 

2 04629 

! 7 S190 

M ater, distilled 

1000 

62 5000 

0 37S70 

27 61S0 

Berjl, Onental 

0349 

221 S125 

2 053S1 

7 7903 

Tar ... 

1015 

65 4375 

0 5S73S 

27 2396 

Garnet, common 

8576 

223 3UUQ 

2 06944 

7*7315 

Y meg u 

1026 

64 1250 

0 59j75 

26 9473 

Topaz, tv erage 

ssuo 

237 5000 

2 19907 

7 2800 

Sea-water 

1028 

64 2500 

0 59490 

2G S949 

Sapplme, Onental 

3994 

243 3750 

2 25347 

7 1001 

Milk , . 

1030 

64 3750 

0 59606 

2 b 8427 

Garnet, precious 

4230 

2G4 3750 

2 44791 

6 5361 

Ale (average) 

1035 

64 GS75 

0 00593 

26 7130 

Ruby, Onental 

4283 

2b7 6875 

2 4785S 

6 4590 

Blood, human - . 

1045 

65 3125 

0 60474 

26 4574 

Jargon of Cejlon 

441G 

276 0000 

2 55535 

6 2603 

Muiiatic aud of eommeice 

1218 

76 1250 

0 7048b 

22 G995 

Spai, hca\y , 

4480 

276 8750 

2 56363 

6 2410 

Aqua legu 

1234 

77 1250 

0 71412 

22 4051 

Loadstone 

4930 

3u8 1230 

2 S3300 

5 6081 

Water of Dead Sea . . 

1240 

77 5000 

0 71750 

22 2580 

The earth (mean of the. globe) 

5210 

325 62*0 1 

3 01304 

5 ,>007 

Nitious acid 

1453 

90 7500 

0 84024 

19 0082 






Kitnc acid, or aquafortis 

1500 

93 7500 

0 86SG5 

IS 4000 

Resins, Gums j die 





Boiacic aud 

1S3G 

114 3750 

1 05902 

15 10S1 

Gimpowdei, loose heap 

PIG 

52 2300 

0 48379 

31 0717 

Sulphuric acid 

1848 

12S 00 U0 

1 QC944 

12 5000 

Lrv mg men 

891 

55 0875 

0 51502 

31 0303 

Quicksilv e 1 *. (See metals) - 

t- 




*« 
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t T c td*L f*u SA - & L* ux Jkutu u\ 3 dui~itit_s ait, gixrfi 

< , 11^1 ou.Inig to tub ot tk degrees 23, 3 A 4«b oO, ,60, 70, 8ft, and 
W mdieatmS tli it tli. ^ct=rfve weights belonging to the poi tieular 
ln-traiaant hr v, lath the table has been calculated do not quite 
UTec. Tk diseiep^nu, however, does nut produce any sensible 
L rru: m the stangtli ut the eonespondmg spuit 

1 tilde winch mdieatfs the weight pcrgallon of ^uiituous hquois 
for evm degree of Si W* hydrometer is printed m 23 and 24 Y ict c 
114 sell r dale B. This table differ* slightly from that given above, 
v j n eh has been abridged from the table given in Keene’s Handbook 
tfHmlmditi'ij, appnently from the equal diusion^ on Sikes’s scale 
laving been taken a& corresponding to equal increments of density 

Sikes’s livdrometei vis established for the pui pose of collecting 
the revenue of the United Kingdom by Act of Parliament, 56 Geo 
III e. 140, by which it was enacted that “all spiuts shall be 
deemed and taken to be of the degree of strength which the said 
hydrometers called Sikes’s hydrometers shall, upon tnal by any’ 
officer or officers of the customs or excise, denote such spmts to he ' 
This Act came into force on January 5, 1817, and was to have remained 
m force until August 1, ISIS, but was lepcaled hy 58 Geo III e 
28, which established Sikes’s lijdrometex on a peimauent footing 
By 3 and 4 Till IV c 52, § 123, it was furtliu enacted that the 
same msfranients and methods should he employed m determining 
the duty upon imported spirits as should m virtue of any Act of 
Parliament be employed m the determination of the dirty upon 
spirits distilled at home It is the practice of the oflkeis of the 
inland revenue to ndpist Sikes’s hydiometcr at 62° F , that being 
the temperature at which the imptnal gallon is defined as contain- 
ing ID lb nvoirdujfois of distilled water The sptcihc gi avity of any 
sample of spirits tku* determined, when multiplied hy ten, gives 
the weight m pounds per imperial gallon, and the weight of an} bulk 
of spirits divided by this number gives its volume at once m imperial 
gallons 

Jlr J, B Keene of the Hydiomcter Office, London, lias constructed 
an instrument after the model of Sikes's, but piouded with twelve 
heights of ddflwnt * but equil volumes, and the instrument 
is never used without having one of these attached Then loaded 
with either of the lightest two v eights the instalment is specifically 
lighter than Sikes’s k} drometer when unloaded, and it may thus bo 
used for specific gravities as low a-> that of absolute alcohol The 
volume of each wught being the same, the whole volume immersed 
is always the same when it floats at the same mark whatever weight 
may he attached. 

Besides the above, many hydrometers have been employed for 
special purposes T w addclFs*’ hydrometer is adapted for densities 
greater than that of water The scale i* so arranged that the lead- 
ing multiplied by 5 and added to 1000 gives the specific 
gravity with reference to water as 1000 To avoid an 
inconveniently long item, dLikrcnt mstuiments are 
employed for different parts of the scale as mentioned 
above.* 

The lactometer constructed by Dieas of Liverpool 
is adapted for the determination of the quality of milk 
It resembles Sikes’s hydiometa in othei i expects, but 
is provided with tight weights It is also provided 
with a thermometer and &3ide rule, to reduce the 
leadings to the standard temperature of 55 3 F 

The marine hydrometers, as supplied by the British 
Government to the royal navy and the merchant 
arc glass instruments with slender stems, and 
generally serve to indicate specific gravities from 1 000 
to I *040. Before being issued they are compared with 
a standard instrument, and their errors determined. 

They are employed for taking observations of the 
density of sea-water. 

The salinomcfccr is a hydrometer intended to indi- 
cate the ntrength o£ the brine in marine boilers in 
which sea-water is employed Saunders’s siilinoniete? 
condsts of an hydrometer which floats m a chamber 
through which the water from the boiler is allowed to 
flow in i gentle stream, at a temperature of 200’ F 
The peculiarity of the instrument consists m the 
stream of water, as if enters the hydrometer chamber, 
being made to impinge against a disk of metal, by 
which it is broken into drops thus liberating the 
steam, which would otherwise disturb the instrument 

Si} A sic reoirn ter h an instrument for the deter- 
mination of the volumes and hence of the densities, 
of bodies which cmn&t be conveniently measured by 
the ordinary hydrometer, as, for example, soluble J^LV 
and porous bmhes, powders, fee The instrument 15 remtx 
consists of a glass* tube IV (fig 10b of uniform bore, terminating 
m a cup PE, the m^uth <»f which can be rendered air-tight by the 
plate of glass E. The substance whose volume is to be determined 
is placed in the cup PE, and the tube PC is immersed in the 
vessel of mercury I), uiml the mvremy reaches the mark P, The 
jilat© E is then placed on the tup, and the tube PC raised until 


Q 


M 


Fxg 10- 
Say’s 


the surface of the mercury in the tube stands at M, that m tlie 
vessel D being at C, and the height MC is m earned Let l 
denote this height, and let PT be denoted by l Let u lepiesent 
the volume of air m the cup before the body was inserted, v the 
volume of the body, a the area of the lioiizontal section of the 
tube PC, and h the height of the meicuml baiometer Then, 
by Boyle’s law, 

— v -f- al){h Id) — (u — 

7 Ti-k 

. . v—u — al — j — 


The volume u may be detei mined by lepeatmg the experiment 
when only an is in the cup) In this case v—0, and the equation 
becomes 

(u + a V) (7i - = uh, 


whence 


u^at 


V 


Substituting this value in the expression for v, the volume of the 
body inserted in the cup becomes known, and it m lepiesents its 

mass its density B is-~ (W G) 


HYDROPATHY is the treatment of disease by water, 
used outwardly and inwardly. Like many descriptive 
names, the word fC hydropathy ” is defective and even 
misleading, the active agents m the treatment being heat 
and cold, of which water is little more than the vehicle, 
and not the only one. Thermo-therapeutics (or thermo- 
therapy) is a term less open to objection. The name 
(< hydropathy,” however, as being itself an advance on an 
Gather and le&s happy designation, “the water cure,” as 
having obtained general currency, is here employed 

Hydropathy, as a system, or mode of treatment complete 
m itself, dates from about 1829, when Yincenz Frie&amtz 
(1801-51), a farmer of Grafenberg m Silesia, Austna, be- 
gan his public career in the paternal homestead, extended 
so as to accommodate the increasing numbers attracted 
by the fame of his cores. Two English works, however, 
on the medical uses of water had been translated into 
German m the century preceding the rise of the move- 
ment under Priessmfcz. One of these was by Sir John 
Floyer, a physician of Lichfield, who, struck by the reme- 
dial use of certain springs by the neighbouring peasantry, 
investigated the history of cold bathing, and published m 
1702 his u &vxpo\ovcria 1 or the Histoiy of Gold Bathmg , 
both Ancient and Modern R The book ran through six 
editions within a few years, and the translation was largely 
drawn upon by Dr J. S. Hahn of Silesia, m a work pub- 
lished in 1738, On the Healing Yntues of Gold Water , 
Inwardly and Outwardly applied , as pi oved by Experience, 
The other work was that of Dr Currie of Liverpool, 
entitled Medical Mepoits on the Effects of Water , Gold cmd 
Warm , as a Remedy m Fevers and othei Diseases^ published 
in 1797, and soon after translated into German by Michaehs 
(1801) and Hegewisch (1807). It was highly popular, 
and first placed the subject on a scientific basis Hahn’s 
writings had meanwhile created much enthusiasm among 
his countrymen, societies having been everywhere formed 
to promote the medicinal and dietetic use of water ; and 
m 1804 Professor Oertel of Anshach republished them and 
quickened the popular movement by unqualified commen- 
dation of water drinking as a remedy for all diseases. In 
him the rising Pnessnitz found a zealous advocate, and 
doubtless an instructor also. The origin of hydropathy is 
thus to be traced to an English source and to the medical 
profession. The broad conception that water had curative 
relations to the whole realm of disease seems to have been 
first grasped by a Capuchin monk of Sicily, Father Bernardo, 
who, at Malta, in 1724, obtained results by iced water 
alone, which, according to Hahn, caused a great stir through- 
out Europe ; but, owing to the excesses of his imitators, it 
was of no long duration. With this exception there is, 
as regards the remedial use of water, nothing in the history 
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of medicine tkat approaches in completeness the sj stein ] 
of Puessnitz, though much leading up to it can be du~ | 
coveted Among most primitive peoples, indeed, both m I 
the Old and m the Xew Woild, the existence of one kind 
or another of hydiopatlnc practice can be traced , and the 
fathers of medicine made fiecjuent refeience m then 
writings to the employment of water The warm bath 
came into use at an early period (see Baths, voL iu 
p 43d) , and the clyster, showei bath, douche, plunge, wet 
compress, drop bath, head and foot baths, aie mentioned 
from time to time, as also combinations of heat and cold 
and primitive modes of sweating, until, before the end of 
the 17th century, all the piocesses of modem hydropathy, 
the wet sheet pack and induced cutaneous crisis alone 
excepted, had become known and were m a measure prac- 
tised. Prominent in the roll of names associated more or 
less with the advocacy of water m earlier times are those 
of Asclepiades of Prusa (90 bc,), surnamed ^v^poXovrijs 
( Ci cold bather ’ 5 ), Antoninus Musa (30 bc), famed for his 
cure of Augustus by cold watei (comp Hor , Epist i. 13, 
3-5), Galen (130 ad), Rhazes (923), Avicenna (1036;, 
Cardan, and Yan der Heyden. Raymond of Marseilles 
(1755) gamed a prize foi the best treatise on the applica- 
tions of cold water in disease, and auothei puze essay by 
Marteau shows what knowledge of the subject prevailed 
in his time 

At Grafenberg, to which the fame of Priessnitz drew 
people of eveiy rank and many countries, medical men were 
conspicuous by then numbers, some being attracted by 
curiosity, others by the de&ne of knowledge, but the majo- 
rity by the hope of cure for ailments which had as yet 
proved incurable. Many lecouls of experiences at Giafen- 
berg were published, all moie or less favourable to the 
claims of Pnessmtz, and some enthusiabtic m their esti- 
mate of his genius and penehation , and fiom these alone 
can a knowledge of his practice and views be obtained, not 
a line having eveL been written by this singular man To 
Captain Claridge was due the introduction In 1840 of 
hydiopathy to England, his writings and lectures, and later 
those of Drs Wilson, Gully, and Edwaid Johnson, making 
numerous converts, and filling the establishments opened 
soon after at Malvern and elsewhere In Germany, Eranee, 
and America hydropathic establishments multiplied with j 
great rapidity. Antagonism ran high between the old prac- 
tice and the new. Unsparing condemnation was heaped by 
each on the other , and a legal prosecution, leading to a 
royal commission of inquiry, served but to make Pnessmtz 
and his system stand higher in public estimation 

But increasing populaxity diminished befoie long that 
timidity which hitherto had ui great measuie prevented 
trial of the new method from being made on the weaker 
and moie serious class of cases, and had caused hydro- 
pathists to occupy them&elves mainly with a sturdy order 
of chionic invalids well able to bear a ngoious regimen 
and the seventies of unrestricted crisis The need of a 
radical adaptation to the former class was first adequately 
recognized by John Smedley, a manufacturer of Derbyshire, 
who, impressed in his own person with the severities as 
well as the benefits of i the cold water cuie,” practised 
among his woikpeople a milder form of hydiopathy, and 
began about 1852 a new era m its history, founding at 
Matlock a counterpart of the establishment^ Gidfenberg 

Whilst hydiopathy as a system has been gaining favour 
with the people, and receiving ample acknowledgment from 
the more liberal members of the medical profession, indi- 
vidual measures have fiom time to time been advocated in 
the medical journals and adopted more or les* widely m 
particular diseases. Brand of Berlin, Ealjen and Jurgensen 
of Kiel, and Liebermeister of Basel, between 1860 and 1870, 
employed the cooling bath in abdominal tjphus with results 


P A T H Y 543 

v Inch, after every deduction on the score of defects e classi- 
fication had been made, were striking enough, and led to 
its introduction to England by Di WAson Fox, whose able 
monogiaph commanded general acceptance. In the Eiancu- 
Geiman war the cooling bath was largely employed m 
conjunction frequently with quinine, and it now holds a 
recognized position m the treatment of hyperpyi exia The 
wet sheet pack has of late been much used m fevers of all 
kinds both m private and hospital practice, and the Tuikidi 
bath, mtioduced about twenty-four years agu by Mr David 
Urquhait on his. return from the East, and ardently adopted 
by Mr Barter of Cork, has become a public institution, and, 
with the “ morning tub ’ and the geneial practice of water 
drinking, is the must noteworthy of the many contubutions 
by hydropathy to public health. 

The theoretical basis of hydiopathy is wude and funda- 
mental enough fco include within it* scope all disease* 
Each individual cell of the mass constituting in various 
forms and combinations the human body being in its growth 
and function dependent on and regulated by the nervous 
and vascular systems, themselves cellulai, and eveiy de-< 
rangemenfc of these cells originating m or being attended 
with a derangement of then nervou* and vascular supply, 
and that supply being powei fully and m quite diverse ways 
influenced by heat and cold, — all morbid conditions of the 
economy may be influenced materially by the regulated 
employment of heat and cold, which are entitled therefoie 
to lank as powerful factois in theiapeutics. 

Hydiopathy insist* m quite a special way on the necessity 
of regarding disease firot m l elation to it* cause. It next 
requires that whatever assistance may be afforded to the hs 
medicati'ix notiuae should in the fiist place be similar in 
kind ( i e , should be natuial or physiological), rather than 
alien to it and drawn from souice* lemote and strange , 
and, while proceeding on lines which have been common to 
all medical piactiee from an eaily period, it does so by agent* 
hitherto stiangely neglected, though not unknown, and 
effects its putpose in ways less open to objection than 
those it wmuld displace, Eor example, when local deple- 
tion is required, as of the lung m pneumonia, or the brain 
in haemorrhagic apoplexy, the final withdrawal from the 
general circulation of a quantity of blood is deprecated as 
uuneeessaiy for the attainment of the object in view, and 
piejudicial in the aftei period of convalescence. Hydio- 
pathy substitutes a di\er*ion to paits indiffeienfc, as the 
extremities and general cutaneous surface, and so material 
and sustained as tobe much moie effectual, while at the same 
time it holds m reserve the abstracted blood to perform its 
part in the restoration of strength "Wlieie purgation i* 
employed to derive blood fiom the brain, liver, or kidneys, 
a highly sensitive and vital membrane is more or les* 
injured thereby, and convalescence pi oportionately imper- 
illed Hydropathy selects the skin as more accessible than 
the mucous membrane of the alimentary tiact, more service- 
able also, and less, if at all, susceptible of injury, either 
temporary or permanent. The skm can with safety be used 
for counter-irritation, and Isa leseivon of capacity almo*fc 
unlimited, into which to diveit the exces* of blood from 
the brain or other part, while for pmposes of excretion it 
is not inferior to the bowels themselves, and, unlike the 
latter, is left even more efficient than before In the febrile 
state, a reduction of pulse and temperature, and relief from 
pam and sleeplessness, were commonly attempted, at the 
period when hydiopathy was introduced, by depressants, as 
antimony, ipecacuanha, and perhaps large doses of alcohol, 
m combination with sedatives, as opium and chloral. Im- 
paired digestion and depressed vitality were results m some 
measuie inevitable, and always of moment, especially in the 
more piotracted fevers, where recovery becomes a question 
often of simple physical endurance. By means of the wet 
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fcheet pck f cooling compresses spongings, and allied mea- 
sures, these ends are attained with comparative ease, cer- 
tiinty, and simplicity, and with entire freedom from 
objectionable secondary effects 

The agents of hydropathy are at once simple and 
complex, ^-simple in their elements, and complex m their 
combinations and modifications They afford the physician 
a series of effects almost infinite m variety, both in kind and 
m degree, both immediate and remote. According as heat 
and cold 1 aie n&ed m their extreme or their intermediate 
degrees, singly or in combination, successively or alter- 
nately, momentarily or continuously, dry or moist, and 
according as the primary action is utilized or the secondary, 
do their effects differ. The direct or primary effect of cold 
L to depress, cool, and deplete the part concerned. If its 
exhibition is brief, reaction (an important factor in hydro- 
pathic practice) quickly establishes an opposite condition, 
simulating the part, and determining an increased flow 
of blood to it, with increase of its temperature and vital 
activity If it is continuous the primary depression is 
maintained, and the revulsive or secondary effect delayed 
or averted The direct effect of heat is to increase the 
amount of blood present; but If the exhibition is brief, 
and evaporation is permitted, the contrary effect is pro- 
duced, viz., depression, coolness, and depletion, if it is 
continuous, the primary effect is preserved. Thus with truth 
it may be said that culd heats and heat cools, while the 
converse holds good, and that by simple variations of 
detail From the intermediate temperatures (80° to 100 a ) 
simple sedative effects are obtained, with absence of second- 
ary or revulsive effects in proportion as the temperature 
of the part is approximated to. Results vary also accord- 
ing to the heat of the subject. In local inflammations, 
continuous cold benumbs and contracts, continuous heat 
soothes and relaxes. Momentary cold excites, heats by 
reaction, and intensifies inflammation; while momentary 
heat soothes and ultimately cools the inflamed part by the 
after evaporation. In the earlier stages and acute varieties 
of inflammation, therefore, continuous cold or transient hot 
applications are appropriate, and brief applications of cold 
in the later, congestive, and chronic forms. But where the 
local inflammation coexists with general feverishness, con- 
tinuous cold as the local application is preferable, helping, 
as it does, to reduce the general exaltation of temperature. 
In collapse the low general temperature makes heat the 
best local application. On internal parts the application 
of heat and cold externally has definite therapeutic effects 
either identical or opposite (as remarked by John Hunter) 
through reflex or sympathetic nervous action. Through 
the vascular system also remote effects are produced, as 
m heating the lower extremities to derive blood from the 
brain. The counter relation also of the entiie cutaneous 
surface to the internal organs, as the kidneys and alimen- 
tary mucous membrane, is, in hydropathy, largely utilized 
for remedial purposes. This sympathy is familiar enough 
in the etiology of disease, which may be said likewise of 
all the physiological laws applied to curative purposes in 
hydropathy. 

The appliances and arrangements "by means of which heat and 
cold are brought to bear on the economy are — (a) Packings, hot 
.md cold, general and local, sweating and cooling ; (5) hot air and 
steam baths ; (c) general baths, of hot water and cold ; (d) sitz, 
spinal, head, and toot baths ; (e) bandages (or compresses), wet and 
diy ; also (f } fomentations and poultices, hot and cold, sinapisms, 
stupes, rubbings, and water potations, hot and cold. 

(a.) Backings. — The full pack consists of a wet sheet enveloping 
the body, with a number of dry blankets packed tightly over it, in- 
cluding a macintosh covering or not In m hour or less these are 
removed and a general bath administered The pack is a derivative, 

1 Roughly, and for practical purposes, temperature lower than 60° 
may be called cold; from 60° to 90°, temperate or tepid; from fKf 
to 100°, warm; and above 100°, hot (compare voL m. p. 440). 
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sedative, sudorific, and stimulator of cutaneous excietion Theie 
are numerous modifications of it, notably the cooling pack, where 
the mappings aie loose and scanty, permitting evaporation, and the 
application ot indefinite duration, the sheet being rev etted as it dries, 
this is of great value m protracted febi lie conditions Thei e aie also 
local packs, to trunk, limbs, or headsepaiately, which are derivative, 
soothing, or stimulating, according to circumstance and detail 
(& ) Hot air baths, the chief of which is tlieTuikish (propeily, the 
Roman) bath, consisting of two or name chambers ranging m 
temperature from 120° to 212° oi higher, but mainly used at 150° foi 
curative pm poses Exposure is fi om tv enty minutes up to two houi s 
according to the effect sought, and is followed by a gen eial bath, and 
occasionally by soapragand shampooing Itis stimulating denvative, 
depul ative, sudorific, and alteiative, powei fully piomoting tissue 
change by increase of the natural waste and repan It deteimmes 
the blood to the surface, reducing internal congestions, is a potent 
diaphoretic, and, thiough the exti ernes of heat and cold, is an effec- 
tive nervous and vascular stimulant and tonic Hoi bid giowths 
and secietxons, as also the uuemie, gouty, and rheumatic diathesis, 
are beneficially influenced by it The full pack and Tuilusli bath 
hare between them usurped the place and betteied the function of 
the once f am iliar hot bath The Russian oi steam hath and the 
lamp bath are primitive and infeiior varieties of the modern Turkish 
hath, the atmospheie of winch cannot be too dry and puie 

(c ) General baths comprise the ram (oi needle), spiay (or rose), 
shower, shallow, plunge, douche, wave, and common morning 
sponge baths, with the dripping sheet, and hot and cold spongings, 
and are combinations as a mle, of hot and cold watei They aie 
stimulating, tome, derivative, and detergent 
{cl ) Local baths comprise the sitz (oi sitting), douche (oi spout- 
ing), spinal, foot, and head baths, of hot or cold watei, singly or m 
combination, successive or alternate The sitz, head, and footbaths 
are used “flowing ” on occasion Rapid alternations of hot and 
cold vater have a powei ful effect in vascular stasis and letliai gy of 
the nervous system and absorbents, yielding valuable results m 
local congestions and chrome inflammations 

(c ) Bandages (or corapi esses) are of two kinds — cooling , of wet 
material left exposed for evaporation* used m local inflammations 
and feveis , and heating , ot the same, covered with waterpioof 
material, used in congestion, external or internal, for short or long 
periods Poultices, warm, of bread, linseed, bran, &c , changed but 
twice in twenty -foui hours, are identical in action with the heating 
bandage, and superior only in the greater warmth and consequent 
vital activity then closer application to the skin ensures 

(/ ) Fomentations and poultices, hot or cold, sinapisms, stupes, 
rubefacients, mutants, frictions, kneadmgs, calisthenics, gymnastics, 
electricity, &c , are adjuncts largely employed m hydiopathic 
practice "Water drinking, while still an important factor m hydro- 
pathy, has declined somewhat since the early times of the system 
But that which has from the first distinguished modem hydio- 
pathy, and still makes its stuet practice a thing apart, is the 
“crisis” so called It is l elated of Pnessnitz that, when a boy'" of 
fourteen, and treating a sprain, as was the native custom, with wet 
cloths, he observed an eruption appeal beneath them, with immedi- 
ate recovery of the part. Giadually the significance and widei 
application of this eruption dawned upon him, until it came to hold 
so prominent a place in his practice as to he regarded by many as 
his greatest discovery. The eruption coinciding m point of time 
with recovery as a rule, it was called the crisis, involving doubtless 
a reference to the term as used by Hippocrates and his successors 
But with. Pnessnitz crisis attained a higher rank, a widei application, 
and a more definite character. He first showed it to be pioducihle 
at will under given conditions of the patient, and amenable to 
direction and control This eruption, it is claimed, appears only m 
morbid states of the blood (cachexia) resulting from deiangement or 
dtfcct m the organs of assimilation or excietion oi both (e g , gout, 
rheumatism), or from the presence of a specific poison (c g , syphilis) 
The continuous application to a given tiact of skm of the heating 
bandage oi poultice (mediums merely for the exhibition of waimth 
and moisture) stimulates, m a cumulative way, its vascular and 
neivons activity, and leads, it may be in a few days oi weeks (m 
some eases hours, m others months), to an eruption, papulai, then 
pustular, and ultimately lesolvmg itself into a suppuiatmg surface 
commensurate with the area covered by the bandage There is, in 
the latter stage, a copious discharge of yellowish-green pus, usually 
foetid, varied occasionally with patches of blown, blue, or metallic 
green, and accompanied with itching, sometimes intense. The 
general temperature is not, as a rule, disturbed ; the pulse, except 
perhaps for the first day or two, falls, if previously quick, to a 
natural rate , the weight and strength, m the most favouiable cases 
from the outset, and m the rest later on, increase, and it is not un- 
common to find the anomaly of a patient exulting in freedom from 
suffering and a return of the impulses of health simultaneously with 
the appearance of an extensive inflammation of the skm. The 
applications, continued without intermission and unaltered (save as 
cleanliness requires) for weeks or months, according to the nature 
of the case, are at last no more stained with pus but with serum 
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simply , and finally, still without change of application, the skin 
will heal, or, at most, show a little psoriasis, pityriasis, or eczema, 
or, it may he, hut a faint tinge of red The bandages are then 
withdrawn The original symptoms meanwhile have disappeared 
with moie or less celerity and completeness , and with the eruption 
has departed the disease that called tor it and made it possible 
Strength grows apace, no longer taxed by disease or crisis, until 
recovery m appropriate cases is absolute and secuie 
Occasionally the cutaneous inflammation extends in the form of 
psonasis, eczema, sudamma, a papular rush, or a succession of boils, 
invading parts untouched by the wet compress This is called a 
general crisis , it usually occurs m the last stage of the local one, 
sometimes after it has ceased, and is advantageous and transient 
Debility, whether pre-existing or consequent on the crisis, may call 
for some modification of its severity and duiation, whether by 
instalments at pi ope l intervals, or curtailment m the later stages, 
the natural emunctones being relied on to complete the woik of 
unfication at greater leisure A residuum of memable organic 
egeneration, as of the kidneys or liver, may likewise put limits to 
recovery, and provide perpetual material foi crisis uutil the patient 
is worn out m a vain and ignorant attempt at cure It was the 
failure of the earlier hydiopathists— -through inexperience, default 
of medical education, or moidmate enthusiasm — to recognize these 
limitations, that biou^ht crisis into its present discredit and com- 
parative desuetude where it is necessary from these or other 
causes to relieve the patient of the eruption, the substitution of 
simple ointment, unsalted lard, or other oleaginous or viscid 
material foi the stimulating bandages or poultices, permits the 
excitement to subside, and, with occasional exceptions, the skin, in 
a few days, it may be hours, bears little trace of the eruption 
In the course of hydropathic treatment theie occur, though rarely, 
attacks of diarrhoea, sickness, diuresis, or diaphoresis, which, baying 
been observed frequently to mark the turning point m the history 
of the case, are held to be varieties of cnsis, disturbances attendant 
on the expulsion of the materies morbi from the system 
The theory of crisis may be stated thus The digestive and 
assimilative oigans are, as is well known, involved, whether 
primarily or secondanly, m by far the majority of morbid conditions 
Their product, the blood, undei going constant renewal, becomes neces- 
sarily more or less impaired, — deprived of the blandness that pertains 
alone to a pure and perfect condition, with what may be termed an 
inflammatory disposition as the result The most familiar, because 
pronounced, forms are the gouty, lheumatic, tubercular, and 
strumous diatheses Later the excietory organs, m common with 
the whole economy, must moie or less become deianged, with 
additions, in. consequence, to the sum of morbid elements m tbe 
blood, such as ur&mie and biliary mattei & A vicious circle of actiou 
and reaction is established from which escape is difficult, if not im- 
possible, m its more pronounced developments The digestive dis- 
order begets imperfect and impure blood, and the morbid blood 
keeps up, and mtei i-s paribus increases, the initial and originating 
digestive disoider In all but its most advanced stages ordinary 
measures, hydropathic or other, may suffice to break this chain, and, 
by eliminating one or more of its links, render recovery possible, 
01 accomplish it It is when the complication is beyond their reach 
that the domain peculiar to crisis begins The superior vascularity 
and vitality of the digestive organs — the alimentary tract of mucous 
membrane, the pancreas, and the liver — is what makes them (m 
addition to their susceptibility to injury through errors m diet) so 
commonly the seat of diseased action. The highly nervous and 
vascular structure of the skm makes easy its elevation to at least an 
equality in vital activity with the mucous membrane. Warmth 
and moisture continuously applied to a given portion will, in time, 
effect this, aided doubtless by maceration and denudation of tbe 
cuticle and exposure of the sensitive cutis vera It thus becomes 
the seat of greatest vital activity ; pre-eminence in morbid activity 
naturally follows, and a genuine metastasis is effected, such as the 
natural history of disease is rich m examples of. There is a decline, 
pro tcmto, of the primaiy internal disorder under this combined 
pressure, fiist by the diversion of morbific elements, and then by 
tbe diversion of an appieciable quantity of the blood itself, and by 
counter-irritation, when the site of the vicarious inflammation has 
been selected with that m view The aid of a sustained derivation 
to the entire cutaneous surface and the extremities is at the same 
time secured by means of the Turkish bath, full packs, and other 
stimulating agents, while, at the same time, due care is taken to 
eliminate and negative the original causes of disease The sum of 
morbid activity is for the time being increased and intensified , but, 
m the new location, no longer self-supporting and self-perpetuating, 
it is sooner 01 later exhausted The change in the relation of the 
materies morbi to the digestive system puts an end at one and the 
same time to the ougmatmg and sustaining conditions The failrne 
of simple counter -irritation (where, as by sinapisms, vesicatories, 
&c , the irritant is derived fiom without) to effect the same lesult 
in many of the cases afterwaids cured by crisis negatives of itself 
the view that the results of the lattei aie to be attributed to the 
element m it of counter-nutation alone 
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HYDROPHOBIA, from vSop, water, and <£o/?«o, to fear 
(Syn Rabies , Lyssa), an acute infectious disease, occurring 
chiefly m certain of the lower animals, particularly the can- 
ine species, and liable to be communicated by them to other 
animals, and to man. The mam features of the disease are 
similai alike m the lower animals and men, but that peculiar 
symptom from which the malady derives its name, viz , the 
dread of water, appears only to affect the latter. Rabies 
as it manifests itself in animals belongs to the subject of 
veterinary medicine , the present notice refers only to hydro- 
phobia occurring in man. The disease has been known from 
early times, and is alluded to in the works of Aristotle, Xeno- 
phon, Plutarch, Virgil, Horace, Ovid, and many others, as 
well as m those of the early writers on medicine. Celsus 
gives detailed instructions respecting the treatment of men 
who have been bitten by rabid dogs, and dwells on the dangers 
attending such wounds. After recommending suction of 
the bitten part by means of a dry cupping glass, and 
thereafter the application of the actual cautery or of strong 
caustics, and the employment of baths and various internal 
remedies, he says : <c Idque cum ita per triduum factum est, 
tutus esse homo a periculo videtur, Solet autem ex eo 
vulnere, ubi parum occursum est, aquse timornasci, uSpo^o- 
fiiav Grmci appellant. Misernmum genus moibi ; in quo 
sirnul seger et siti et aquse metu erueiatur ; quo oppressis in 
angusto spes est ” Subsequently Galen described minutely 
the phenomena of hydrophobia, and recommended the ex- 
cision of the wounded part as a protection against the 
disease. Throughout many succeeding centuries little or 
nothing was added to the facts which the early physicians 
had made known upon the subj'ect The malady was 
regarded with universal horror and dread, and the unfortu- 
nate sufferers were generally abandoned by all around them 
and left to their terrible fate. In later times the investiga- 
tions of Boerhaave, Van Swieten, John Hunter, Magendie, 
Breschet, Virchow, Reder, as also of Youatt, Fleming, 
Meynell, Hertwig, and others, have furnished important 
information ; nevertheless much remains obscure as to the 
nature and pathology of this formidable disease. 

Whatever maybe said as to the spontaneous development 
of rabies in animals — a view which is now generally dis- 
credited — there can be no doubt that m man the disease is 
in every instance the result of the inoculation of the virus 

xrr — 6 9 



548 


hydrophobia 


contained in the secretions of the month of the affected f ness and a kind of indefinite fear There is an nnnsna] 
animal m*o a wound or abrasion of the skin or mucous 1 tendency to talk, and the articulation is abrupt and rapid 
membim** In the sreat majority of cases (UQ pel cent.) Although in some instances the patients will not acknow 
tbk is due to the biteof a rabid dug, but bites of rabid cats, 1 ledge that they have been previously bitten, and deny it 
waives, foxes, jackal*, &c, are occasionally the means of j with great obstinacy, yet generally they are well aware of 
camxvimr the disease There is no evidence" that the poison 1 the nature of their malady, and speak despairingly of its 
can be introduced into the system without an abrasion of consequences There is in this early stage a certain amount 
the surface. But it must be observed that even of those ! of constitutional disturbance showing itself by feverishness, 
^ho have undoubtedly been bitten by rabid animals, only ! loss of appetite, sleeplessness, headache, gieat nervous 
a proportion subsequently suffer from hydrophobia Thu3 ! excitability, respiration of a peculiar sighing or sobbing 
where the bite has been inflicted on a part of the body pro* character, and even occasionally a noticeable aversion to- 
tected by clothing, the virus may be wiped from the teeth liquids. These symptoms— constituting what is termed the 
of the animal before they penetrate the &km. Hence it is melancholic stage— continue m geneial for one or two days, 
found that bites on exposed parts such as the face are very when they are succeeded by the stage of excitement m 
much more dangerous than on other parts which are ordin- which all the characteristic phenomena of the malady are 
arilv covered But further, individual susceptibility must fully developed Sometimes the disease first shows itself 
be taken into account, for it is undeniable that many in this stage, without antecedent symptoms, 
persons in whom the virus of rabies has been inoculated The agitation of the sufferer now becomes greatly m- 
escape hydrophobia. John Hunter mentions one remark- creased, and the countenance exhibits anxiety and terror 
able instance m which of twenty-one persons bitten by a There is noticed a marked embairassment of the breathing, 
rabid dog only one subsequently died from hydrophobia , but the most striking and teirible features of this stage are 
and a comparison of the best authorities would seem to [ the effects produced by attempts to swallow fluids The 
show that the proportion of those who are attacked with j patient suffers from thirst and desires eagerly to drink, but 
the disease to those who are bitten is less than one-half, ’ on making the effort is seized with a most violent suffocative 
Numerous popular fallacies prevail on the subject of hydro- ! paroxysm produced by spasm of the muscles of swallowing 
phobia. Thus it is supposed that the bite of an angry dog and breathing, which continues for several seconds, and is 
may produce the disease, and all the more if the animal j succeeded by a feeling of intense alaim and distress With 
should subsequently develop symptoms of rabies. The ’ great caution and determination the attempt is renewed, 
ground for this erroneous notion is the fact, which is 1 but only to be followed with a repetition of the seizure, 
unquestionable, that animals in whom rabies Is in the stage j until the unhappy sufferer ceases from sheer dread to try 
of incubation, during which there are few if any symptoms, j to quench the thirst which torments him Indeed the 
may by their bites convey the disease, though fortunately very thought of doing so suffices to bring on a choking 
during this early stage they are little disposed to bite. The paroxysm, as does also the sound of the running of water 
bite of anon-rabid animal, however enraged, cannot give The patient is extremely sensitive to any kind of external 
rise to hydrophobia. Another fallacious notion, nob alto- Impression; a bright light, a loud noise, a bieath of cool 
gether of popular origin, but maintained by a few eminent air, contact with any one, are all apt to bring on one of 
professional authorities, is to the effect that there Is no such these seizures. But besides these suffocative attacks there 
disease as hydrophobia at all, but that the symptoms desig- also occur general convulsions affecting the whole muscular 
nated by that name are entirely mental phenomena produced system of the body, and occasionally a condition of tetanic 
by the effect of fear of the consequences following a bite spasm. These various paroxysms increase in frequency 
It might be sufficient as a reply to this to point to the uni- and severity with the advance of the disease, but alternate 
farm sequence of terrible symptoms which maik the pro- I with intervals of compaiative quiet, m which, however, 
gress of the malady when it has commenced, and to its there is intense anxiety and more or less constant difficulty 
acute course and invariably fatal termination ; but there is I of breathing, accompanied with a peculiar sonorous expira 
the additional fact that very young children, in whom this j tion, which has suggested the notion that the patient barks 
feeling could scarcely be expected to operate, may suffer f like a do g. In many instances there is great mental dis- 


and die from hydrophobia. j 

The period of incubation of the disease, or that time 
which elapses between the introduction of the virus and the 
development of the symptoms, appears to vary in a remark- 
able degree, being in some cases as short as a fortnight, and 
in others as long as several months or even years. On an 
average it seems to be from about six weeks to three 
months. The rare instances of the appearance of hydro- 
phobia many years after the introduction of the poison are 
always more or less open to question as to subsequent inocu- 
lation, During t he period of latency, in which the patient 
seems perfectly well, it is supposed that the poison is under- 
going a sort of multiplication, both in the previously 
wounded part and in the system at large, somewhat analo- 
gous to the fermentive process, and that ultimately it comes 
to tell with deadly effect upon certain portions of the 
nervous system. I 

When the disease is abont'to declare itself It not unfre- j 
quently happens that the wound, which had quickly and 
entirely healed after the bite, begins to exhibit evidence of j 
irritation or Inflammatory action, or at least to be the seat 1 
of morbid sensations such aa numbness, tingling, or Itching. 
Tie symptoms characterizing the premonitory stage aregreat 
mental depression and disquietude, together with resfcleas- 


j turbance, with fits of maniacal excitement, m which he 
| strikes at every one about him, and accuses them of being 
the cause of his sufferings, — these attacks being succeeded 
by calm intervals in winch he expresses great regret for 
his violent behaviour. During all this stage of the disease 
the patient is tormented with a viscid secretion accumulat- 
ing m his mouth, which from dread of swallowing he is 
constantly spitting about him. There may also be noticed 
snapping movements of the jaws as if he were attempt- 
ing to bite, but these are in reality a manifestation of 
the spasmodic action which affects the muscles generally. 
There is no great amount of fever, but there is constipa- 
tion, diminished flow of urine, and often sexual excitement 
After two or three days of suffering of the most terrible 
description the patient succumbs, death taking place either 
in a paroxysm of choking, or on the other hand in a tranquil 
j manner from exhaustion, all the symptoms having abated, 
| and the power of swallowing returned before the end. The 
duration of the disease from the first declaration of the 
| symptoms is generally from three to five days 
j Post-mortem examination has not hitherto thrown much 
light upon this malady, but the subject is at the present 
time engaging the special attention of certain eminent 
pathologists, and important and valuable information may 
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Ids anticipated. The chief morbid changes vhich have been j 
described are evidences of congestion and mfiammatoiy ! 
action m ceitam portions of the brain and spinal coid, but 
more particularl} T m the locality known as the “ respiratoiy 
centre 1 of the medulla oblongata, vheie the accumulation 
of leucocytes ” around the small blood-vesseh and m the 
surrounding nervous substance are a prominent phenomenon 
Similar changes have been found m the salivary glands 
On the whole, however, it can scaicely be said that the 
formidable an ay of symptoms above narrated are accounted 
for by these appearances, which in the opinion of some are 
in all likelihood merely the results of antecedent piocesses 
of an occult nature affecting the nerve centres and forming 
the essence of the disease 

That emotional disturbance is present is undeniable, for 
it is found that those cases of hydrophobia are less severe 
where there is no suspicion on the part of the sufferer of 
the nature of his complaint ; yet this only represents one of 
many elements. The function of the eighth pair of nerves 
(which are largely concerned m the processes of respnation 
and deglutition) is disturbed m a marked degree, and it is 
probable that this is the portion of the nervous system 
upon which the poison most powerfully exerts its specific 
action. But that the great nerve centres, viz,, the biam and 
spinal cord as a whole, are profoundly affected, is manifest 
in the tendency to general convulsion, the remarkable 
hyperesthesia, and the mental perturbation of the patient 

The treatment of most avail in this disease is that v Inch 
is directed towards preventing the absorption of the poison 
into the system. This may be accomplished by excision 
of the part involved in the bite of the rabid animal, or, 
where this fiom its locality is impracticable, in the appli- 
cation to the wound of some chemical agent which wilt 
destroy the activity of the virus, such as potassa fuba, lunar 
caustic (nitrate of silver), or the actual cautery m the form 
of a red-hot wire. The part should be thoroughly acted 


on by these agents, no mattei what amount of tempoiaiy 
buffering this may occasion Such applications should be 
resorted tu immediately after the bite has been indicted, 
or as soon theieafter as possible Fuitliei, even though 
many houis or days should elapse, the^e local lemedie^ 
should still be applied, foi if, as appears probable, some 
at least of the vinib remains fox lung at the injuicd part, 
the lemoval or effectual destruction of this may prevent 
the dread consequences of its absorption Every effort 
should be made to tianquillize and reassure the patient 
“When once the symptoms of hydrophobia ha\e deckned 
themselves, little can be achieved by the resources of the 
physician beyond palliating the agonizing sufferings and 
lender mg easiei the inevitably fatal event 

Medicines cannot be administered by the month, owing to 
the impossibility of swallowing and the clistieub occasioned 
by the effort to do so y they must therefore be given 
either by the bowel m the foim of enema, by hypodemuc 
injection, or by inhalation. The most approved and potent 
agents are opium, belladonna, curara, chloral, and chloro- 
form inhalation The vapour bath is al&o recommended. 
It need scaicely be said that those coming m contact with 
the patient should guard against the ribk of being bitten 
during the paroxysms of excitement, or of being inoculated 
by the saliva, for although there are few if any well-authen- 
ticated cases of the disease being communicated m this 
way, yet the possibility must be admitted. 

It should be remarked that occasionally an individual 
vho may have at some time been bitten by a non-rabid dog 
manifests symptoms strongly resembling in many points 
those of hydrophobia. These are often simply the effect 
of fear, and have much of the hysterical element mixed 
up with them They are geneially of much less severity 
m every way than those of the true disease, and yield 
readily to treatment appropriate to the disturbed nervous 
condition (j o. A.) 
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T HE Hyurozoa form one of the thiee classes into 
which the Coelentera nematophora (distinguished from 
the Coelentera porifera^ or Sponges) have been divided, — 
recognized as such m the article Ccelenteea, to which the 
reader is referred. It results from observations made by 
Ernst Haeckel, since that article and the article Actotozoa 
were penned, that the Ctenophora should not be regarded as 
a class equivalent to the Hydrozoa and Actuiozoa , nor as a 
subdivision of the latter class, but that they must be con- 
sidered as a peculiar modification of the medusiform 
Hydiozoa (see final paragraph). If this conclusion be 
accepted, it will be necessary to divide the Hydrozoa into 
two primary groups or grades, for which the names Tolypo- 
morplta and Ctmophoi a are proposed. 

The Hydiozoa correspond to the Linnsean genera Hydra , 
Tubular M) Sertularia , and Medusa, The name was applied 
by Huxley in 1856 to a group corresponding to that termed 
Hyd? omedusce by Yogt (1851) and Medusae by Leuekart 
(1853), and embracing the forms placed by Gegenbaur in 
his Elements of Comparative Anatomy (1878) m four classes, 
viz , Hydromedusce , Qalycozoa } Tkeconiedusce , and Medusce. 
Our knowledge of the structure and life-history of the 
Hydrozoa , many of which, on account of their delicacy and 
oceanic habits, are excessively difficult to obtain m a state 
fit for investigation, has greatly extended within the last 
five years. Whilst m the two decades preceding this period 
the admirable researches of Huxley, Gegenbaur, Agassiz, 
and Allman had brought to light and systematized a vast 
mass of information with regard to these organisms, the 
later observations of Glaus, the Hertwigs, Haeckel, and 


Metschnikoff, have corrected, extended, and added to 
their history, especially m respect of embryologieal and 
hhlological detail. An epitome of the present condition 
of our knowledge of the group is afforded by the subjoined 
tabular classification of its families, orders, and sub-classes 
The definition and synonymy of the divisions lecognizecl 
will be entered into, after a sketch has been given of the 
common structural features of typical Hydrozoa . 


Class HYDROZOA 


Sub-Class I ScyphomedUBSB (syn Eph\ romedusse) 


Oidei 1 LcceknApl® 

Tam 1 Eleutheiocarpidm 

„ 2 Cleistocarpidse 

Order 2 Discomedusje (Haeckel) 
Sub-Order 1 Cubostonre 
Fam 1 PiotepbyridTe 
„ 2 Nausitboidce . 

„ 3 Epln relbdce 


Uramjihs 

( Luecmana (fig 19). 
'( Haliclvstus 
i Ciateroloplms 
\ Manama 


Xau&itlioe 


„ 4 Atollidse 

„ 5 Cyeloiclndje. 

Sub-Order 2 Semostom® 

Fam I Pelagidm 

, 2 CjanreidJB * 

„ 3 S*henomdoe 

„ 4 Atuelidm 

Sub-Oidei 3 Ilhixostomm 


Clinsaora(fjg 24 5} 
Pelagia 
Gj anfea 
Stbenoma 

Aurelia (figs. 26 - 31 ) 


ram 1 Teti agamelise 

„ 2 Monogameliss . 

Order 3 Covomedusje (Haeckel) 
Fam 1 ChaiyMen&e . 
„ 2 Bursaridte 

„ 3 Clui'op salmi dse. 

Order 4 Peeomebusai (Haeckel) 
Fam 1 Penpbvllidm 
„ 2 Fmeryptidse. 


f Cepbea 
1 Cassiopeia 
j Rlnzostonm (fig: 24, a) 
f Ciambessa 

Cliarjbdcea (figs 20-23) 
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Sab-Class II. Hydromedusaa, 


Order 1. Gimxobusxea-.Isthohedits^. 

Fan. I. Tabclariice 

„ 2, Feunaridce , 

n 3. EiL&endrl&e 

„ 4 Cla&cnamidiE 

„ 5. Bimerida; 

„ 6. Dlcoryni&sa 

„ 7. Corynid® ..... 

h 3. Hydractinidn 

„ 9. ClaTito..... 

„ lO.Hydridse.... 

Order 2. CAIrTFrOBLASTDA-LEPI 02 iES>CS.-E. 
Fam. 1. Piiinralaridoj — 

H 2. Sertularhfoe . 

„ 3. Campanularidsa ... 


„ 4Tha»inamSa<be, 


„ 5, ^quariihe 

Order 3. TaAcnojrEorsjs (Haeckel). 

Fam. I. Petasidse 

„ 2 . Ti'achynemidee .......... 

3. AglauriiUe 

n 4 Geryoni&e...... 

Order 4. Xarcohe nvsM (Haeckel), 

Fam, 1. Cunanthi’te 

„ 2. Pcganthiase .......... 

„ 3. jEgliiidse 

„ 4, SolmarHse 

Order 5, Htbeocosjulisje OIoseLev}. 

Fam. I. MUte&oiidtt 

«t 2. Siylisrerldse 

Order 6. &PBow>pnoc.4. 

Sab-Order L Physophari&e. 

Fam, I. Athorybfcute 

„ 2. Physopboridae 

* 3. Agalmklse ..... 

n 4 Apolenfiad® 

,, 5. RbizqphysicUe 

Sab-Order 2. Phy&>tli&e. 

Fam 1. Pbysiilidae 

Sab-Order 3. CalyeopbnntUe. 

Fam. 1. IQppopodilite 

* 2. Bipbyidse 

n 3. Monophyite.. 

Sub-Order 4. Btecoide®. 

Fam. 1. Veldlida 


( Tnbularia (fig. 35). 

Hybouodon. 

( Curvmorpiia (fig. 34), 
j Peimaxia, 

" 1 Yorticlava. 

( BmigainviUia (figs. 3G, 37), 
Perigonmm. 

( Uzzia (fig. 44). 

( Cladonema. 

’ ( Clavatella. 

( Garvcia. 

- \ Stylaetis. 

, Dieoryne (fig. 40), 

{ SarsiadiE (fig. 45), 

A Coryne, 

( Syncoryne (figs. 44 40). 

( Rydractima (fig. 39). 

4 '( Podocoryne. 

f Clava-Turris (fig. »W). 

* "{ CordyJophora. 

s Hydra (fig. 42). 

’ ; Pro£ohydra(?). 


f Plaimilana. 

( Anienxmlaria. 

♦ Sertularia. 

\ Haleciirm. 

( Etieopidse. 

j Campanularia (fig. 43). 
'i Lafimeitea. 

( Obeli.!. 

(Thaumantias. 

) Lafoea. 

' ] Vellcertiua. 

( Tima. 

{ ASquorea. 

,■* ZygodactyU. 

( PJtegmatodes. 


, Pelasus. 

. Bliopalonetna. 

. Aglaura. 

C titfope. 

* ( Carrnarina (figs. 48, 49). 

. Conina (figs. 50, 51)* 

. Polvxenia. 

( AEgina. 

*\ J&htogsls 
\ Sohalssus 
’ \ Suluiiiris. 


Alillepora (figs. 5*2, 53). 
( SparafiojKU’a. 

.< Dtstidiopara. 

( Astyius (fig. 54). 


. Arhorybia. 

. Pbysuphora (fig. 57, C). 
f Forskallia. 

Halistemma. 

( Agalma (fig. 57, E) 

. Apolemia. 

. Pliizophysa. 

. PhvsaHa. 

Gkba. 

( Praya. 

\ Diphyes (fig. 57, A), 

( Abyla. 

Spiiseroneetes. 

( Ye&Ita. 

(Porpita. 


Ths Eydrmoa present a greater simplicity of ultimate 
structure than do any animal organisms possessed of as 
great a complexity of external form* Asm all Metazoa or 
Etiterozm, the life cycle of a hydroxoon starts with an egg 
which Is at first a single cell or unit of protoplasm, but 
proceeds after fertilization to multiply by transverse fission 
in such a way that the resulting cells or unite are arranged 
in two layers, each one cell deep, disposed around a central 
cavity— the enteron or archenteron. The sac thus formed 
is known as a diblasfcula (figs. 1, % and 25). By the forma- 
tion 1 of a mouth to the sac, the enteron acquires the functions 
of a digestive retort in which food matters taken in at 
the mouth are brought into a ehemical condition suitable 
for the nutrition of the surrounding cells. The two layers 
of cells (of which the outer only acquires additional layers 2 


by the division of the primary cells, and that by no 
means in all cases) received from Allman (Phil. Trans., 
1855) the names respectively of the 
ectoderm and the endoderm, having 
previously been shown by Huxley 
(1849) to be the fundamental mem- 
branous constituents of which the 
most varied parts of the more com- 
plex Sydrozoa — such as tentacles, 
swimming bells, and air-bladders — 
are built up in the adult condition. 

Huxley also pointed out the iden- 
tity of these membranes with the 
two primary layers of the vertebrate ^ L _ Diap . am of a D1 . 
embryo. The endoderm and the biastuia. a, orifice of in- 
ectoderm, which present themselves, 
as is now known, in the diblastula (or 
gastrula) phase of all Enterozoa , re- 
main in Eydrozoct (and also in the allied 
groups of Gcdenterd) as permanently distinguishable ele- 
ments of structure. This important disposition is associ- 
ated with and dependent on the simple character which the 
archenteron or primitive digestive space retains. Into what- 
ever lobes or processes the sac*like body may be, so to 



valuation (blastopore) ; 
&, arcbenteric cavity ; c, 
endoderm : d , ectoderm. 
(From Gegenbaur’s Ele- 
ments of Comparative 
Anatomy.) 


c 



Fig. 2.— Formation of the Diblastnla of Euccpe (one of the Calyptoblastic Hydro - 
medusa) by dekminatlon, (From Balfour, after Kowalewsky.) A, B, C, three 
successive stages, ep, ectoderm; Ay, endoderm; a?, enteric cavity. 


speak, moulded, whether tentacles 3 or broader expansions, 
into these the cavity of the archenteron is extended in the 
first instance ; and where the actual cavity is obliterated 
the endodermic cell-layer remains to represent it (Gefass- 
platte or endoderm-] am ell a, see figs. 7 and 1 6). 

Conversely, whatever canals or spaces are discovered in 
the substance of a liydrozoon (excepting only the cavity of 
ectodermal ofcocysts) are simple and direct continuations 
of the one original enteric cavity of the diblastula, and all 
such spaces are permanently in free communication with 
one another. 4 

The whole of the Hydrozoa seem to present a lower grade 
of structure than the Adinozoa , in so far as the latter, 
whilst retaining permanently free communication between 
all parts of the arehenteric space, yet exhibit a differentia- 
tion of this space into an axial and a periaxial portion — a 
digestive tube and a body cavity. The differentiation has 
only to proceed a step further, namely, to the closure or 
shutting off of the axial from the periaxial portion of 
the arehenteric space, and we obtain the condition which 
characterizes the adult forms of the Coelomata, or animals 


1 la Hydamudum the Inner layer of cells forms fcy Mamination, 
In Scyphomahute by invagination. In the late case the sac closes 
up, and the month is formed by a new opening. 

3 It is probable that the numerous rows of cells described in the 
encloctem of Cmytmrpka by Allman, in his great mono- 

graph of the Tidndariark dlydroitU, are due to a plication of the 


original emlodermal cell-layer. The two kinds of cells in two layers 
figured by the same authority in the endoderm of Gmmellarm mplexa, 
pL vlb fig, 5, cannot, however, be thus explained* 

3 Some solid tentacles, with a single axial row of endodermal cells, 
form an exception to this statement. 

4 The observations of EUhard Schulze cited in the article Ccelextfra 
do not form any real exception to this statement. 
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with blood-lymph space distinct from digestive canal 1 
With the attainment of the coelomate condition, the two 
fundamental cell-layers, ectoderm and endoderm, which still 
appear in the embryo, becom e so far interwoven, and their 
products so highly differentiated, that it is no longer possible 
to recognize them as anatomical structures in the adult 

The ouly deep-seated distinction between Eydrozoa and 
Anthozoa (the Actinozoci being thus termed when the 
Ctenophora are detached from them) appears to be the 
particular differentiation of the archenteric space in Anthozoa 
which has just been noted. It is no longer possible to 
separate the two groups from one another as Exoarii and 
Endoarii , as was proposed by Lapp ( Ueber die Polypen im 
Allgemeinen und die Actinien insbesondere, Weimar, 1829) 
— the first term indicating the Hydrozoa as possessed of 
external generative organs, whilst by the latter term the 
Anthozoa are pointed to as haying internal generative 
organs. 2 This distinction breaks down completely in the 
case of Lucernaria , and even in that of the so-called phanero- 
carpous and some other medusse which discharge their 
genital products by the mouth, and quite rarely by rupture of 
the outer body-walL The tendency to form calcareous 
deposits in the deep layers of the ectoderm, or mesoderm, 
as it has been termed, exhibited almost universally by the 
Anthozoa (whence the name Coralligena applied to them), 
is distinctive of them, though it has been shown first by 
Louis Agassiz, and more fully and recently by Moseley, to 
be paralleled among Hydrozoa , by the external calcareous 
deposits of the abundant and widely distributed Millepores 
and Stylasterids. A minute distinction between Eydrozoa 
and Anthozoa , which does not, however, hold good uni- 
versally, is found in the form of the barbed threads ejected 
by the nematocysts. Instead of the complicated forms 
present in the latter group, the Eydrozoa are usually pro- 
vided with either an unbarbed thread or one in which the 
barbs are confined to three at the base and a few minute 
barblets (fig. 5). 

Fundamental Forms of the Eydrozoa . — The diblastula 
derived from the egg of a hydrozoon, when provided with 
a mouth, may be spoken of (as are the equivalent forms 
in other animals groups) as a' person. Either this person 
elongates and develops tentacles in a circlet around or near 
the mouth, and usually becomes fixed by the aboral pole of 
the sae-like body, or the sac gradually assumes the form 
of a clapper-bell or of an umbrella with greatly thickened 
handle, the mouth being placed at the free end of the handle 
or of the clapper, and the animal freely swimming by the 
contractions and expansions of the dome of the bell (disc 
of the umbrella). The two forms of persons are known, 
— the former as the u hydriform ” (2, 3 in fig. 16), the 
latter as the “ medusiform ” (4, 5, 6 in fig. 16). 

The hydriform persoks usually occur as fixed brandling 
colonies or trees (figs. 36 and 37) produced by lateral budding 
from an original hydra-form developed from a diblastula. 

The hydriform person in its most fully developed state 
is seen in the colonies of Tubularia. In such a colony a 
number of hydriform persons are united like the flowers of 
a plant on its branches (whence Allman’s terms hydranth, 
hydrophyton). Each hydriform person (fig. 35) has an 
elongated body with oral and aboral pole. The mouth is 
placed centrally at the oral pole, which is somewhat enlarged 
and conical At the- apex of the cone, immediately around 
the mouth, is a circlet of small tentacles ; at the base of 
the cone is a second circlet of larger tentacles ; the surface 
of the oral cone is termed the hypostome . In other genera 

1 The JSnterozoa or Metazoa admit of division into two grades — (1) 
the Ccelentera, inclnding sponges, polyps, jelly-fish, and corals, and 
(2) the Cmlomata, inclnding all remaining forms. 

2 See, however, note to the paragraph headed Definition of the 
Eydrozoa , p, 555. 


(e.g. t Hydra , fig. 42) the smaller circle of tentacles is 
wanting ; in others, again, the tentacles are irregularly 
placed and not concentrated into one circlet (fig. 38). 
We regard the former as the typical condition. In the 
hydriform persons of the Scyphomedusce (figs. 26 and 27) 
the vertical axis is much shortened, the hypostome is fiat, 
and the whole body cup-like or hemispherical 

The tentacles of the hydriform person are sometimes 
hollow (Hydra, Garveia nutans, Eydrocorallince ), being 
mere prolongations of the sac-like body; but usually, 
though the endodermal cell-layer is continued into them, 
they are solid (2 in fig. 16). Yery generally the tentacles 
of the hydra-form are indefinite in number, but in those 
belonging to the group of Ecyphomedusce a primary series 
indicating four radii (perradial) can be distinguished, to 
which are added four intermediate to these, marking four 
secondary radii (interrad Lai), whilst eight more placed 
between the eight of the perradial and interradial series 
are known as adradial tentacles. The surface of the hydra- 
form may be entirely naked, or encased in a horny tube 
(perisarc) formed by the ectoderm : this may be confined 
to the aboral portion of the hydranth and to the common 
stem which unites the persons of a colony, or it may rise 
up and form a cup (or hydrotheca) around the oral region 
of the hydranth (figs. 32 and 33). 

The bodies of all hydriform persons, as well as the ten- 
tacles, are excessively contractile, and when hydrothecse are 
present can be withdrawn into them. 

The ectoderm or outer cell-layer furnishes the protective 
and contractile tissues of the hydra-form. Yery usually 


it is not more than one or 7yt 
two cells deep, and is sepa- 

rated from the endoderm by W fi 

a structureless lamella of fM pi 
firm consistence. In Eydrct 
large cells of the ectoderm 

(neuro-muscular cells of m, muscular- nine processes. (After 
Kleinenberg) bound the from Gog^aur,) 

external surface (fig. 3) and give off horizontal muscular 
processes which lie side by side on the structureless lamella— 


Fig. 3.— Epidermo-mtiseulnr cells of Hydra . 
m, muscular - fibre processes. (After 
Kleinenberg, from Gegenlmur.) 


forming thus a deep muscular coat, the fibrous elements of 



FXG. <dL,_pottion of the body-wall of Hydra, showing ectoderm cells above, 
separated bv “structureless lamella” from three flagellate endoderm cells 
below. The’latter are vacuolated, and contain each a nucleus and several dark 
granules In the middle ectoderm cell are seen a nucleus and three nemato- 
evsts, with trigger hairs projecting beyond the cuticle. A large nematoeyst, 
with everted thread, is seen in the right-hand ectodermal cell. (After F. E. 
Schulze.) 

which are not independent cells. In larger species some of 
the fibres may become separated from the tegumentary or 
superficial cells, and acquire the character of independent 
nucleated corpuscles (Eydractinia, Yan Beneden). No 
nervous elements nor sense-organs occur in any hydra-form 
(except perhaps the Zucemarice), In Animnularia some 
ectoderm cells are amcebiform, and project processes which 
change shape (nematophors). Tactile hairs (palpocils), 
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however, occur on tie ectodermal cells, and the solid ten- 
tacles are essentially tactile organs. Placed in and between 
the large cells of the ecto- 
derm (Hydra, Vordy!ophora s 
Allman, Kisinenberg, F* E. 

Schulze) are small nucleated 
cells which become con- 
verted into- vesicles contain- 
ing a three-barbed (figs. 4 
and 5} or simple filament 
'(raematocysts). These are 
frequently grouped on the 
surface in warfc-lika pro- 
cesses or “ batteries." Ne- 
matoeysfcs also are found in 
the endoderm; but it is prob- 
able that their presence 
there k : due to their having 

■ been swallowed. 

The endoderm is usually 

but one cell deep, and lines FIG. 5.— tfesacioeyst Of Hydra, showing 
the entire cavity of the body ggtfgt 
starting from the margin of f. e. Scimize.) 
the mouth. In the region of the body proper, and in hollow 
tentacles, the cells are ciliated (fig. 4). In this region they are 
concerned in the secretion of digestive fluids and in absorp- 
tion, and sometimes contain coloured granules (hepatic?). All- 
man found in J lyrmthela (Phil* Trans. , 1875) that the endo- 
derni cells project processes 
like the pseudopodia of/Vo- 
tGZ'Mj and suggests fch at solid 
food particles are incepted 

■ - by them. T. J> Parker has 
- published- similar observa- ■ 

tian on Hydra (1880). In F[G . G ._ Yacfl(toeicnaodermc£j!sofcsrtl . 

the solid tentacles the CU- laginow consistence from the axis of the 
da-dermal cells are greatly | 

modified, forming a kind Anatomy.) 
of skeletal tissue, each cell recalling by its vacuolation 
and firm cell-wall the characters of vegetable parenchyma 
(figr : 6). In the stems of Siphonophora endoderm cells give 
origin to muscular processes like those of the ectoderm 
(Claus). This latter fact has a morphological significance 
which cannot be too gravely estimated, 

Generative products are not developed by any hydriform 
persons (excepting the Lucemariw), the sexual process being 
.carried on by a distinct set of buds developed on the sides 
of hydriform persons. These buds either become medusi- 
f bear persons, or are degenerated representatives of such 
penras; fsporcmcs) (figs, 17 and 18), Even the fresh-water 
Hydra (fig. 42) does not appear to be an exception to this 
generalization. The single egg-cell of Hydra projects at 
the;: breeding season in an ectodermal covering, as a wart, 
from the lower part of the body. A conical eminence or 
two nearer the mouth contains the spermatozoa. Each 
ovarium and each spermarium represents an aborted gene- 
rative person, According to Kleincnberg the egg-cell and 
the sperm-cells are both derived from the ectoderm. The 
Lueemarim develop internal generative organs (fig. 19) 

■' which correspond closely whh those of the medusiform 
persons of the group Scyphomedum ^m below), with which 
they are classified. Both ova and testis are endoderm al in 
'.nr%ia in Immmria and persons 1 of the 

Scyphomedusa? f whilst they appear to be ectodermal in 
origin in the complete medusiform persons of Hydro- 
metfm&t though in the degenerate medusiform persons 
known as sporosacs they may either or both have an 
endodennal origin. 

Meotsifoem FEBS05TS usually present themselves as 
Related :: free-swimming individuals, ' but like hydriform 


persons they have the power of producing new persons by 
budding (figs. 44, 45, and 46), which may become detached 
or mayremain connected with the primary person (fig. 57) 
to form a freely swimming colony (Siphonophora) compar- 
able to the fixer! colonies of hydriform persons. MedusI- 
fomi persons are often produced as the immediate result of 
the development of the diblastula without any intermediate 
hydriform phase (Pelagia among Beypliomediisce, Tracho - 
medusa ?, Narc&medu&ce, and probably some Anthomedum and 
Leptmetfusw), but quite as frequently originate as lateral 
buds upon the body-walls of hydriform persons (figs. 34, 
37, and 43), or of other medusiform persons (see below), or 
as metameric fission-products of hydra-forms. The typical 
medusa-form is a hemispherical cup (the nedocalyx, or 
umbrella , or disc), from the centre of which rises up a 
cylindrical or conical process (the manubrium , erroneously 
polypite) at the summit of which is the mouth (4, 5 in fig. 
16). Four perradial (see above for use of this term) ten- 
tacle-like lobes very commonly surround the mouth, or 
numerous small tentacles (fig. 58), whilst the margin of 
the disc is beset with tentacles four in number, or a mul- 
tiple of four (sometimes six, or one only, or indefinite). 
Theaboral pole is dome-like, and is never attached except 
in those forms which take their origin as buds on a hydri- 
form colony when the connexion exists at this point The 
tentacles are, as in the hydriform persons, some solid, some 
hollow; both occur in the same individual. 


rcl 



Fig. 7.— Portions of sections through the Oise of medusas,— the tipper one otLizzia, 
the lower of Aurelia, el, enaodenn lamella, or vascular lamella; m, muscular 
processes of the ectoderm cells in cross section; d, ectoderm; en, endoderm 
lining the enteric cavity; e. wandering endoderm cells of the gelatinous sub- 
stance. (After Hertwlg.) 

The body is not so completely hollowed out as in the 
hydriform persons. The mouth leads into a straight tube 
(the stomach) which occupies the axis of the manubrium, 
and expands at its insertion into the disc. The disc, even 
when thick and fleshy, is not fully excavated by the enteric 
cavity. In young forms the cavity does occupy it right up 
to the margin, but gradually the lumen disappears (fig. 29), 
leaving a series of canals and a continuous plate of endo- 
derm (fig. 7) formed by the coalesced walls of the space (the 
endoderm-lamella of the Hertwigs,* see Organismm der 
Medusen, 1878,- the vascular-lamella of Claus, “Polypen 
nnd Qualleu der Adria,” Wiener Denksch,, 187 8). The 
peripheral portion of the lumen of the original enteric cavity 
forms the ring-canal, whidh rans all round the margin of 
the disc, and is continued into the hollow tentacles. The 
lumen is further retained at intervals in the form of radiat- 
ing canals connecting the axial enteric cavity with the ring- 
canal These may he perradial,, mterr&dial, and adradial 
(see above as to tentacles of hydra-form), and may branch 
dichotomously in the disc or form networks. 

The medusas are thicker and more fleshy to the touch 
than are the hydrarfoms, And are at the same time trans- 
parent. This is entirely due to the enormous development 
of a structureless substance between ectoderm and endoderm, 
corresponding to the “ State-lamella 33 or structureless lamella 
of the hydra-forms. (See figs, 49 and 51, representing 
sections of Carmarina and of Cunina .) 
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The remarkable development of tills substance in a hyaline con- 
dition has led to the description of canals and spaces "where none 
exist — the supposed spaces being really occupied by tills hyaline 
substance. F. E. Schulze's statements as to extra-enteric spaces in 
& farsia are thus explained — and more decidedly the supposed circular 
and longitudinal canals attributed by some authors to the seyplii- 
stoma phase of Discomeduscc. In the same manner (according to 
Claus) Allman’s observations on Stephanoscyphus are reconciled 
with those of F. E. Schulze on Spmgicolci — clearly the same form. 
Stephamscyphus is devoid of either circular or longitudinal canals, 
and though it has four remarkable ridges on the enteric wall like 
those of the scyphistoma of Scyplwmediiste (see fig. 26) stands in all 
probability very close indeed to the Tubularian genus, Perigonimtts. 

In a large number of medusa-forms the hyaline gelatinous 
substance is structureless, but in many of the larger Sey- 
phomedusce it is occupied by in-wanderlngamoeboid cells de- 
rived from the endoderm and by fibrous trabeculae (fig. 8). 



Fig. 8.— Gelatinous substance of the disc of Aurelia, showing— a, fibrous tra- 
becula, and 6, wandering endoderm cells, with amoeboid movements. (From 
Gegenbaur.) 

The wandering endodermal cells are nutrient in function, 
and represent so far isolated elements of the enteric canal 
system. 

The medusiform person is fundamentally adapted to 
swimming movements. The muscular fibres are mostly 
transversely striated, and are as a rule outgrowths of super- 



Fig- 9.— Muscular cells of modus® (Lizsia). The uppermost is a purely muscular 
cell from the sub-umbrella; the two lower are epidemic-muscular cells from 
the base of a tentacle ; the upstanding nucleated portion forms part of the 
epidermal mosaic on the free surface of the body. (After Hertwig.) 

ficial ectoderm cells as in Hydra (fig. 9), (though in some 
cases distinct cells) ; they are confined to a sheet spread on 
the oral face only of the disc or swimming-bell (sometimes 
called sub-umbrella), to the extensile manubrium and 
tentacles, and to an inwardly directed flap of the margin of 
the disc known as the velum ( Ve in 4 of fig, 16), which is 
present in those medusae that are not flattened but conical 
(bell-like). The muscular fibres on the oral face of the disc 
and on the velum have a circular direction, interrupted 
in some cases by radial tracts. The direction of the swim- 
ming movements is obvious from this arrangement. 

The velum is not a constant element in the medusa’s 
disc ; it serves to contract the space by which w T ater is 
expelled from beneath the bell in the act of swimming. 
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All fully-developed Ilydromedusm possess the velum, but 
only a few of the Scypkomedusm ( Charybdma ). In the 
former the endoderm plate (vascular lamella) is not con- 
tinued into it; in the latter vessels of the enteric system are 
present in it (fig. 21), and, being probably morphologically 
distinct, it has been here termed the <e pseudo-velum.” 

Unlike the hydra-forms, the medusa-forms of Hydrozm 
possess in addition to the tentacles highly-developed sense- 
organs and ganglionic nerve-centres and nerves. The sense- 
organs appear to be either eye-spots, or else otocysts, or 
to combine the functions of both. In addition to these 
are olfactory tracts or pits connected with the preceding. 
The sense-organs are placed along the margin of the disc 
(hence called marginal bodies), and are of three kinds: — 
(1) ocelli — rounded pigment spots, rarely provided with a 



Fig. 10. Fig. 11. 


Fig. 10.— Ocellus of amedusa {Lizzict KoeUileri), oc , pigmented ectodermal cells ; 
Z, lens. (After Hertwig.) 

Fig. 11. — Otocyst (formed entirely by ectoderm) of Phiafidium, one of this 
vesiculate medusae. d\ superficial layer of ectoderm ; cZ 2 , deep layer of ecto- 
derm; h , auditory cells of ectoderm; M, auditory hairs ; np , nerve body; 
nr 1 , upper nerve-ring; r, endoderm cells of the circular canal. The otolUh 
cavity is seen above A 

lens {Lizzict) (fig, 10), always placed at the base of a tentacle 
or in the radius of one on the oral surface (Lizzict), entirely 
ectodermal in origin ; (2) vesiculi or otocysts — formed (as 
discovered by the Her twigs, 1878) by an invagination of the 
ectoderm (fig. 11) containing concretions and hair cells ; 
either open or entirely closed, generally numerous, and 
placed between tentacles, sometimes at the bases of tentacles 
{Obelia ) ; (3) tentaculocysts — which are reduced and modi- 
fied tentacles; into them alone of the three kinds of mar- 



Fig. 12. — Simple tentaculocyst of one of the Trachomtdtisw {Rhopalonemcs 
velatuni)i The process carrying the otolith or concretion formed by 
endoderm cells, is enclosed by an upgrowth forming tha ik vesicle, '* which is 
not yet quite closed in at .the top, (After Hertwig.) 

ginal bodies do the endoderm and, in the more complex, 
the enteric canal system enter (figs, 12, 13, and 30). The 
endodermal sac forms the axis of the tentaculocyst, its cells 
secrete crystalline concretions, and it functions as ail otocyst; 
pigment spots, which may have cornea, lens, and retina 
well developed, are formed sometimes to the number of 
six ( Gharybdcea ) on the ectoderm of the tentaculocyst (fig- 
13). The olfactory sense-epithelium, (fig. 14) is either dis- 
tributed in a continuous band on the margin of the disc 
(Hydromedusce, discovered here by the Hertwigs), or it is 
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confined to deep pits (fovese nervosa;) from each of which 
a tentaccdocyst arises (discovered in the Scyphomeduace in- 
dependently by Schafer and Claus). With some exceptions, 
medus® provided with ocelli are destitute of vesiculi, which 
alone occur in the vesiculate Leptomedusce. Tentaculocysts 



Fig. IS. Fig. U. 

Fw. 13 . — Tentactj] ocvst a of medusa? {A, of Pelagia; B, of CharyMcea). 
a, the free tentacle hanging in the notch of the disc; 5, stalk; c, enteric 
canal continued into it; if, enlarged portion of the canal; e, concretions 
an enflodermal ceils; /.pigmented ectoderm; < 7 , lens. (From Gegenhanr.) 

Fig, 14, — Cells from the olfactory pita (foreae nervosa?) of Aurelia, (After Schafer.) 

characterize to the exclusion of the . ocelli and- veslcnli the 
Tracftomedmtz and Xarcomedusce among Hydromeclusce and 
all the Scyphomedime, except Lucernaria, where they are 
replaced by 6C colleto-cystophors.” 

The nervous system has only recently been correctly 
recognized in medusa, though, seen by -Agassiz as long ago 
as 1849. and described both by Fritz Muller and Haeckel 
in certain forms (Geryonidie) more recently (I860)* It 
differs remarkably in the two great groups into which the 
Hydromt are divisible. In the Scyphomedusa? there is 
no continuous nerve-centre, but around and about each 
tentaculocyst nerve-fibres and cells are grouped in such a 
way as to divide the disc into zones of nerve supply corre- 
sponding to the number of tentaculocysts (usually eight). 



Fie- 16.— Scattered nerve x*nf$toft * from the suL-umbrclIa of Aurelia 

aurtta, (After Schafer.) 

Both the Her twigs (N’ervm- System der Medmen , 1878) and 
Eimer (Dk Medusm, 1879) entirely missed in their re- 
searches the large nerve-fibres and prominent ganglion cells 
{% 15} which were discovered by Professor Schafer of 
University College* London (Phil. Trans., 1879), in the 
Seyphoniedime. The writer can confirm Schafer^ observa- 
tion of the existence of such fibres and ganglion cells in 
the region of the circular muscular zone on the oral face 
of the disc of Aurelia, immediately beneath the flattened 
epithelium of the ectoderm. Professor Gians of Vienna 
has independently described ( u Polypen und Quallen der 
Adria,” 1878) similar nerve-cells and fibres in Ghry- 
mom and Gharybdcea. Professor Schafer failed to ascer- 
tain satisfactorily the origin and termination of the fibres, 
^hieh appear* however* to originate in superficial ecto- 
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dermal cells (“sense-epithelium”) in the neighbourhood 
of the tentaculocysts and in the cells of those organs* 
and to terminateVithout any plexiform connexion with 
one another in the muscular fibres. Elmer has described 
very abundant and excessively fine fibres, often moniliform, 
which extend from epithelial cells in the neighbourhood of 
tentaculocysts and form a network traversing the gelatinous 
substance of the disc in every direction. This observation* 
though supported by the fact that such fibres are indi- 
cated by the extended experimental investigation of Eimer 
and of Romanes (Eitner, Die Medusen ; Romanes, Phil . 
Trans,, 1876, et seq.), is not confirmed by other observers* 
and the fibres described are regarded as skeletal tissue. If 
Eimer's fibres do not exist, the muscular tissue of the 
medusae must be regarded as acting to a large extent inde- 
pendently of nerve-control; and this is borne out by Claus’s 
observation of the absence of sense-organs and nerve-fibres 
from the swimming-bells of the Siphonophora (compound 
medusae). In the Hydromedusce the nerve ganglion cells 
are grouped in a continuous ring around the margin of the 
disc, separated horizontally into an inferior and superior 
portion by the insertion of the velum. The difference in 
the form of the nervous system has led Elmer to propose: 
the names Gycloneura for the Hydromedusce and Toponeurcu 
for the Scyphomedusce. Amongst the latter, however* 
Gharybdcea , having a continuous velum like Hydromedusce , 
has also a continuous nerve-ring. 

Comparison and Relations of Hydrif 'or m ancl Medusiform 
Persons . — A simple shortening of the vertical axis, and a 
widening of the hypostome, with obliteration of the lumen 
(but not of the cells) of the endoderm over a considerable 
region of the disc thus produced, suffice to convert the hydra- 
form into the medusa-form, 1 This change of proportion 
made (fig. 1 6), the sense-organs of the medusiform person 
have to be added, and the change is complete. Thus it be- 
comes clear that we have to deal with one fundamental form* 
appearing in a lower, fixed, nutritive phase and a higher* 
locomotor, generative phase in the two cases respectively. 

The phytogeny of the Hydrozoa and the historical relation* 
ship of the two phases (hydrif orm and medusiform) appears* 
to be as follows. 

A two-cell-layered sac-like form, with mouth and with or* 
without tentacles, was the common ancestor of Hydrozoa, 
Anthozoa , and Sponges. The particular form which the 
proximate ancestor of the Hydrozoa took (1 in fig. 16) is 
most nearly exhibited at the present day in Lucernaria 
and in the seyphistoma larva (hydra-tuba) of JDiscomedusa 
It was a hemispherical cup-like polyp with tentacles in 
multiples of four, with four lobes to the wide enteric 
chamber. This polyp, after passing a portion of its life fixed 
by the aboral pole, loosened itself and swam freely by the 
contractions of the circular muscular fibres of its hypostome 
(sub-umbrella), and developed its ovaria and spermaria on 
the inner walls of the enteric chamber. This ancestor 
possessed, like its descendants, a very marked power of 
multiplication, either by buds or by detached fragments of 
its body. Accordingly it acquired definitely the character 
of multiplying by bud-formation during the earlier period 
of its life; each of the buds so formed completed in the 
course of time its growth into a free swimming person* 
We must suppose that the peculiarities of the two phases 
of development became more and more distinctly developed, 
the earlier budding phase exhibiting a more elongated form 
and simple enteric cavity (hydra-form), which subsequently 

1 This relationship, demonstrated by the Hertwigs 1 discovery of the 
entloderm layer of the medusa's disc, differs from, that supposed to 
obtain by Professor Allman. He supposed the medusa's disc to 
represent the coalesced tentacles of a hydra-form, and cited the webbed 
tentacles of Laom&deaflerm&a in support of the identification, which 
had at the time very much to commend it. 
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became changed in the course of the ontogeny {develop- 
ment of the individual) into the umbrella or disc-like 
form, with coalesced enteric walls and radial and circular 
surviving spaces (medusa-form). And now the ancestry 
took two distinct lines, which have given rise respectively 
to the two great groups into which the Hydrozoa are divi- 
sible — the Scyphomedusce and the Hydro-medusae . In the 
one set the hydriform persons of a colony, instead of each 
becoming metamorphosed into a medusiform person, pro- 
ceeded each to break up into a series of transverse divisions ; 
each division became a medusiform person, and was 
liberated in its turn as a free swimming organism (figs. 
28 and 27). We must suppose that this process began 
historically by the outgrowth of new tentacles around the 
point where the disc of a person fully transformed from the 



Fra 16.— Diagrams to exhibit the plan of structure of hyrlriform and medusiform 
persons (all except 5 are vertical sections). A , base of tentacles, margin of the 
disc,- B, oral margin; Ma, manubrium; 21?, tentacle; C\\ circular vessel; 
EnL, endoderm lamella; ot, otocyst; os, ocellus o7f, olfactory pit; H, hood of 
tentaculocyst; mg, genitalia developing in manubrium; dg, genitalia develop- 
ing in the disc (wall of a radiating canal) ; GP, sub-genital pits of the sub- 
umbrella; OF, gastral filaments; Ye, velnrh. 1, Form intermediate between 
medusa-form and hydra-form. 2, Hydra-form with wide disc, manubrium, 
and solid tentacles ( Tuhutarian ), 3, Hydra-form with narrower disc, and 

hollow tentacles (Hydra), 4, Medusa-form with endoderm lamella on the 
left, the section passing through a radiating canal on the right; a velum, two 
possible positions of the genitalia, and two kinds of sense-organs are shown 
( Hydromedusa ). 5, A similar medusa-form seen from the surface. 6, Section 
of Aurelia aurita , to show especially the nature of the sub-genital pits, GP, 
outside the genital frills, and the position of the gastral filaments QF, as well 
as the fattened form of the disc. 

hydriform to the medusiform phase was loosened in its 
attachment and about to separate from the colony. The 
“hastening of events,” a well-known feature of organic 
growth-sequences, would complete the development of the 
newly sprouting person before the loosened medusa bad 
got well away, and so on with a third, fourth, and even 
with twenty such successive buds. The separation of the 
adult form from its fixed larva by fission has been justly 
compared by Louis Agassiz to the separation of the 
Gomatula from its pentacrinoid larval stalk. If the stalk 
could only produce new Oomatulce, the analogy would be 
complete, Zucernaria is in the same way comparable with 
the stalked crinoids, being an adult form which retains the 
characters exhibited by the immature phases of its congeners. 

The Scyphomedusce do not, however, all exhibit a 
hydriform phase, and a production of medusae by the 
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“ strobilation ” or “ metamerizing ” of a scyphistoma. 
Some of them (Pelagia) a hasten events n so far that the 
diblastula never fixes itself, but becomes at once a single 
medusa, the hydriform phase of the ontogeny being alto- 
gether omitted. Certain peculiarities of the medusa’s struc- 
ture, above all the possession of gastral filaments (solid 
filaments like tentacles projecting in four interradial groups 
near the genitalia into the enteric cavity), serve to unite 
Pelagia , which has no larval stage, and Lucernariu (which 
is always of intermediate character between hydra-form 
and medusa-form) with the numerous species which develop 
by the strobilation of hydriform larvae. 

The second line of descent which has given rise to those 
Hydrozoa known as Hydromedtisce not only acquired at 
the start a different mode of producing medusiform persons, 
but the medusiform persons acquired characters differing 
from those of the Scyphomedtisce in important (but not 
fundamental) features. The larval stage in this series- 
developed the property of budding to a very great degree, 
so as often to form fixed tree-like colonies of considerable 
size. Then the transformation of the identical colony- 
forming persons into free-swimming persons was finally and 
definitively abandoned, and only a late-appearing set of buds 
proceeded to complete the typical changes and to become 
medusae. The earlier-produced buds were thus arrested 
in development, and became specially modified for the 
purposes of a fixed life as members of a colony. Thus 
they acquired the elongate form and the sporadic position 
of the tentacles which we see in some hydriform persons of 
the Hydromedusae group (figs. 38 and 40), and were adapted 
to nutrition solely (hence the term trophosome applied by 
Allman to such colonies). The characters of the mature 
generative person, with its power of detachment and free 
locomotion, being confined to the later buds borne on the 
sides of the hydriform persons or on special portions of the 
colony, we find that the former became more and more 
specialized as sexual medusiform persons in proportion as 
the latter became specialized as asexual hydriform persons, 
and thus it is that we have the remarkable phenomenon of 
hydriform colonies, developed from the eggs of medusa^ 
producing as it were crops of medusae (figs. 34 and 37) 
which detach themselves and swim away to deposit their 
eggs (alternation of generations). The Hydromedusce never 
produce medusae by strobilation or transverse division of a 
hydriform person, although in rare cases the cicatrix left 
by a detached medusa-bud has been observed to sprout 
and produce a hydriform person. Neither medusiform 
nor hydriform persons of the Hydromedusce series ever 
have gastral filaments (unless they are represented by the 
“villi” of the Siplionophora described by Huxley, Oceanic 
Hydrozoa ), whilst the medusa-forms always possess a velum 
and a comparatively simple set (four, six, or eight) of radi- 
ating canals in the disc, the remains of the enteric Inmen. 

The complete differentiation of hydriform and . medusi- 
form persons existing on one and the same colony having 
been attained in tbe Hydromedusce , further changes of a 
most remarkable character were brought about in some of 
the descendants of these forms. The condition which we 
have so far noted is perpetuated at the present day in 
Bougainvillia (Eudendrium), Gampanularia , and a vast 
number of the so-called hydroid polyps; others have 
undergone further adaptational changes. We have to 
notice at least four important additional modifications 
independent of one another. 

(1.) The hydriform stage was suppressed altogether, 
and, as in some Scyphomedusce, so here too the diblastula 
developed directly Into a medusa (Tracliomedusce, Narco- 
medusae, and probably some Leptomechisce like TJiaumantiat 
and JEguorea, and some Anthomedusce like Oceania and 
Turritopsis), 
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(2,) The medusifona persons being early produced did not 
separate tliemeeives from the colony, but the whole colony 
became free (if it ever were fixed), the medusiform persons 
carrying tlie hydriform persons away with them. Thus the 
highly dinerentiated swimming and floating colonies of the 
Biplt : tmpkmi originated* 

(3*) The medusiform persons ceased to detach themselves 
from the fixed hydriform persons or colonies, and developed 
the ova and sperm within themselves, whilst still small in 
size and attached to the hydriform stock* Having once 
abandoned the detached, free-swimming life, the medusae 
underwent in different genera a varying amount of degene- 
ration and atrophy, of which we have in existence all 



Hg. 17 *— Diagrams illustrating tba gradual degeneration of the medusa bud 
Into the fym of a spurge. The black represents the enteric cavity and its con- 
tinuations ; tlie li filter shading represents the genital products fora or spenn). 
A. menu's- form peVsnii still attached by a stalk at- the alioral pole to a colony 
(phancrncodoisb: gnnophorof Allman); B, modified medusifrinii person, with 
margin cf the disc (umbrella) united above and imperforate (niouthkss) mirnu- 
brluhi (ad-Aje&Ir-nk gon-phor of Allman); C, spornsae, with incomplete 
extension of the enteric cavity into the nmforella^mljmeiJtary invagination 
above to form the sub-umbrella. cavity; I*, sporosae with mamibrial portion 
only of the enteric cavity ; E, spore sac without any trace of manubrium. 

possible degrees, leading from the fixed “ phanerocodcraic 
gonophors” (Allman, bell-like genital buds) of many 
Siphonophora through the “ adelocodonic gonophors w 
(genital buds with the bell no longer open but closed by the 
union of the margins of the disc) of Cordylophora to the 
sporosacs of Hydradmia, and even to the simple genital 
warts of the little degenerate Hydra viridis of fresh waters 
(see fig. 17, and explanation). By this process a large num- 

B 



Fig. 1&-~Tw*> female sporosscs (degenerate medusae) of llydractinia echinata. 
(From Ctegeatoaor., aftor Tan Beneden.) a, ectoderm; 5, erulodonn ; o, egg- 
eelfes; ^ eaterie cavity. la A in Imagination of the ectoderm, which is 
more complete la B, represents the rudiment of the sab-umbrella space, 

her ol Hy&romedime (figs, 35, 38, 39, 40, and 42) have lost 
ail evidence of the real characters of their medusa-forms, jus t 
as others have suppressed the evidence of their hydra-forms 
by direct development from the egg ; and inasmuch as both 
these processes take place in genera having the closest affinity 
with genera in which both hydra-form and medusa-form, are 
fully preserved, it is not possible to erect groups similar to 
tkejlapkmorpka of Cents or the Manopsea of Allman for 
their reception* The difficulty of classification is, however, 
rendered very great, fora double system becomes necessary* 
which shall deal with the characters of hydriform and 
medusiform persons in parallel equivalent series. The 
difficulty is considerably enhanced when we find that iden- 
tical medusa-forms may spring from unlike hydra-forms, 
and, conversely, that closely allied hydra-forms may give 
rise to very different medusa-forma The character first 
noticed by Rapp as distinguishing the hydroid polyps from 
the coral-polyps, namely, that of developing their genitalia 
as externadbodies (Bmarii) instead of internally (fed'oum), 


is seen by the considerations just adduced to be fallacious. 
The Hydromedm&i it is true, often (not always) develop 
their generative products from the ectoderm, and the geni- 
talia frequently project as ridges and discharge themselves 
directly to the exterior in this division. The Hydromedv.m 
contrast in this respect with the SeypJiomedusce and An- 
ikozofiy which develop their genitalia from the endoderm, 
and are (to use Rapp’s terms) Endoarii whilst the former 
are Exoarii. But the bodies mistaken for external generative 
organs by Rapp and other early observers in many hydroicls, 
and in Hydra itself, are aborted degenerate medusae. 

(4.) A further set of changes, which have affected the 
original hydriform colonies and their medusa-buds so as to 
produce new complications of structure among the Ilydro- 
medusa * , are summed up under the head of £t poly morphism 
The differentiation of hydriform and medusiform persons is 
a case of dimorphism; a further distribution of functions, 
with corresponding modification of form, gives us f 1 polymor- 
phism,” Polymorphism is unknown in the Scyphomedusm , 
and it is chiefly confined to two groups of ffydromedusce (the 
Ilydrocorallince and the Siphonophora ). In the hydriform 
colonies of Ily dr actinia (one of the Gymnobla&tea-Anthome- 
dusce) the outer hydriform persons of the colony (fig. 39) 
differ in form from the rest, and have wart-like tentacles. In 
the same genus, and also in many Calyptoblastea, the hydri- 
form persons which are destined especially to give origin 
to medusa-buds are devoid of tentacles and mouth, and 
are known as blastostyles (Allman), (fig. 43). In Hydro- 
corallince (fig* 53) elongated hydriform persons (dacty- 
lozooids) with no mouth and sporadic tentacles are set in 
series around a central short mouth-bearing person (gastro- 
zooids) forming the “ cyclo-systems ” of Mr Moseley (figs. 
52 and 55). In the Siphonophora , in addition to nutritive 
(hydriform) persons and generative (medusiform) persons, 
there may be rows of swimming-bells (medusae devoid of 
mouth and of genitalia), covering-pieces (flattened medusae), 
and tentacle -bearers (hydriform persons with one long highly- 
developed tentacle), (see figs. 56 and 57). 

Hypothesis of the Individuation of Organs . — The building 
up of complex individualities, such as a hydrozoon colony, 
a flowering plant, or a segmented worm or arthropod — in 
any one of which a number of common units are repeated, 
but with varied form and function in each part of the com- 
pound body — is generally admitted to be explicable in two 
ways, and which of the two explanations may be adopted 
in any one case must depend on the ultimate inference 
from a wide series of observations. The first hypothesis, 
which undoubtedly applies to the ordinary hydriform 
colonies of Hydrozoa , to the segments of Tcenia , and to 
plants formed by the repetition of phyllomes, is that an 
original unit like those which constitute the composite 
organism has freely budded, and repeated its own structure 
in the well-marked units which remain conjoined to form an 
aborescent or linear aggregate. This is “eumerogenesis,” 
and such aggregates may be termed eumeristie, By a 
division of labour and consequent modification of form 
among the units of a eumeristie aggregate, such an aggregate 
may (in the course of phylogeny) acquire varied shape and 
definite grouping of its constituent units, and a high speci- 
aUzation as an individual. The high degree of individua- 
tion which may be thus attained is due to the more or 
less complete synthesis of a eumeristie colony. The more 
highly individuated Chsetopods and Arthropods are syn- 
thesized linear colonies. The cyclo-systems of the Hydro - 
corallmce are undoubted examples of synthesized colonies. 
The second hypothesis is one which is applicable to cases 
which, in the absence of special evidence to the contrary, 
might be regarded as highly synthesized colonies. Accord- 
ing to this second hypothesis, such highly individuated 
composite organisms have not (in their phylogeny) passed 
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through a eumeristic phase in which, the units were well 
developed and alike, but the tendency to hiid-fonnation 
(whether lateral, linear, or radial) has all along acted con- 
currently with a powerful synthetic tendency, so that new 
units have from the first made but a gradual and disguised 
appearance. This is “ dysmerogenesis,” and such aggregates 
as exhibit it may be called dysmeristic. In dysmeristic 
forms the individuality of the primary unit dominates from 
the first, and the merogenesis (segmentation or bud-forma- 
tion) can only show itself by partially here and more com- 
pletely there compelling (as it were) the organs or regions 
of the body of the primary unit to assume the form of new 
units. The arms of star-fishes are, when we consider them 
as derived from the antimera of a Holothurian, explained 
as examples of dysmerogenesis. So, too, the series of 
segments constituting a leech, and probably also the 
segments of a vertebrate, Eumerogenesis and dysmero- 
genesis are only variations of one process, merogenesis, and 
no sharp line can be drawm between them* Individuation 
may appear at any period in the phytogeny of a eumeristic 
aggregate and synthesize its units. On the other hand, in- 
dividuation is more or less completely dominant throughout 
the history of a dysmeristic aggregate, and is gradually 
broken down as a more and more complete analysis of the 
primary unit into new units is effected. It will be observed, 
however, that in dysmerogenesis, the form which individua- 
tion tends to preserve is that of the primary unit (notably 
the case in leeches a3 compared with the ameristic flukes), 
whereas when we have eumerogenesis followed by synthesis 
the resulting form-individuality is something absolutely 
new. Thus, using the terms eumeromorph and dysmero- 
raorph, we have — (1) synthesized eumeromorph simulates 
normal dysmeromorph ; (2) analysized dysmeromorph 
simulates normal eumeromorph. 

Whether the fixed hydriform colonies of the Eydrozoci , 
with their more or less complete medusiform buds, and 
further, the floating colonies of Siphonophora , with their 
polymorphous units, are to be regarded as synthesized 
eumeromorphs or as dysmeromorphs, more or less analysed, 
is perhaps still open to discussion. The former view (that 
adopted here) is that held by Allman ( Monograph of the 
Tubidarian Hydroids , . 1874), by Leuckart (1851), by 
Gegenbaur (Grundriss, 1874), by Claus {Grundmge der 
Zoologies 1876), and by the Hertwigs ( Organismus der 
Medusen, 1878). On the other hand, Huxley (Oceanic 
Hydrozoa , 1856), formerly Gegenbaur (Zur Lehre der Gene - 
rations- Wechsel, 1854), and, more recently, Ed. Yan Beneden 
( ff De la distinction originelle du testicule et de ToYaire,” 
Bull. Acad. Roy. Belg. , 1 87 4) have held that the medusi- 
form person is a generative wart which has gradually 
assumed the characters of a bud, and that the various 
phases presented by it in different genera are so many more 
or less successful strivings after complete assumption of the 
hydra-form (from which the medusa-form is thus secondarily 
derived). Similarly the variously modified units of the 
siphonophorous colony have been regarded as the organs of 
a parent unit which have each more or less completely 
acquired the form of that parent unit, oiy in other words, 
the colonies in question have been held to be dysmero- 
morphs. [Recently ascertained facts as to the polymorphism 
of Hydrocorallince, but more especially the demonstration 
of the identity of structure of the medusa of the Seypho- 
medusan and Hydromedusan groups, and, further, the mode 
of development of the Scyphomedusce from the scyphistoma 
and the relations of the generative products to the enteric 
cavity, combine to render the view that the polymorphous 
and dimorphous colonies of Hydrozoa are synthesized 
eumeromorphs more probable, in the judgment of the 
present writer, than that which would explain them as 
dysmeromorphs. 


The term “merogenesis,” and its subordinate terms, 
“ eumerogenesis, dysmerogenesis,” the., are applicable to 
units of the first order, namely, cells, as well as to the 
tc persons ” which are built up bv them. Ordinary cell- 
division is an example of eumerogenesis; free -formation of 
nuclei, as in the fertilized ovum of Arthropods, is dysmero- 
genesis, A sync3 T tium is usually a synthesized eumero- 
morph, but may be a dysmeromorph. 

Definition of the Hydrozoa . — The Hydrozoa are Ccelentem 
jiematophora, distinguished from the fellow-group Anthozoa 
(the name applied to Acitnozoa when the GtempJiom are 
removed from them) by not possessing the latter’s constant 
and sharp differentiation of the arch-enteric cavity into 
axial digestive and periaxial septate portions, usually by a 
simpler form of nemafcocysfc, and generally by lower histo- 
logical differentiation. 1 

The following is a brief summary of the chief characters 
of the larger divisions of the Hydrozoa '. — 

Sub-class I. ScYPHoirEDUsm. — These are Hydrozoa which 
in the adult condition al- 
ways have four or eight 
interradial groups of 
gastral filaments (“pha- 
cellse” of Haeckel) (figs. 16 
(6), 23, and 26). Thegeni- 
talia (o vaiia and sper- 
maria) are developed from 
endoderm, and are always 
interradial (in the four 
radii formed after the first y rG . 19, 
four). The hydra-form 
is nob a t{ hy droid,” but a 
short polyp with broad 
hypostome — the tf£ scyphi- 
stoma,” which gives rise to 
medusa-forms by trans- 
verse fission (strobilation), 
or itself develops genitalia 
(Lucemarice). Combined visual and auditory organs in 
the form of modified tentacles (tentaculoeysts) to the 
number of four, eight, or more occur on the edge of the 
disc (except in Zitcernaria?, where they are represented 
by the “ eoHeto-cystophors”), The medusa-form in some 
cases develops from the egg without the intermediate 
seyphistoma-stage (Pelagia^ Gharybdma 1). The edge of 
its disc is provided with lappets, which cover the sensorial 
tentaculoeysts (hence Sieganophthalmia of Forbes), and is 
not provided with a velum (hence “ Acraspeda ” of Gegen- 
baur), excepting the rudimentary velum of Aurelia (fig, 31) 
and the well-developed vascular velum (pseudo-velum) of 
Gharyhdcea (fig. 21). There is no continuous marginal 
nerve-ring (except in Gharybd<jea\ but several separate 
marginal nerve centres (hence Toponmra of Elmer). The 



-Diagrammatic Yertical section of a 
Lucernaria in the plane of an intemtcllus. 
a, one of the interradial angles of the 
disc, giving rise at a' to two groups of 
tentacles adra&iul in position; 6, axial en- 
teric cavity; e, endoderm; d, band-like 
genital gland (ovary or testis), adradial in 
position, and attached to the intemidial 
septum which runs along the angular pro- 
cess of the disc, to which the letters c, d 
point; p, aboral region or “foot”; z, the 
interradial gastral filaments or phacellse. 
(After Allman.) 


1 Quite recently the Hertwigs (J'enaiseJie Zeitsdir bd. vi,, new 
series, 1879) have insisted that in the Hyclromedusoe the genitalia 
(both ova and testes) are developed from the ectoderm, whilst in the 
Scyphomedusm and in the Anthozoa they develop from the endoderm. 
On this account they propose to abandon the grouping into Hydrozoa 
and Anthozoa of Ccdcntera nenudofiiorci, and suggest two groups, the 
Ectocarpeee and the Endocarpem— the former equivalent to Hydro - 
medusce, the latter embracing Scyphomedusce and Anthozoa, The 
Anthozoa exhibit a further predominance of the endoderm in its ex- 
tensive origination in them of muscular fibre, which but rarely and in 
small quantity develops from endoderm in the Hydmmedusce or in the 
Scyphomedusw. The Hertwigs base their generalization on their own 
studies of medusje, "but they have ignored the observations of Tan 
Beneden on Hydmotinia and of Oiamician on various Tubularians, in 
which the origin of either sperm or ova from endoderm is established. 
Recently Fraipont has repeated an observation of Van Benedeids on 
Campamilaria, and shown conclusively that the ova in that form arise 
from endoderm, YYeismann {Zoologischer Anzdger^ May lSSO) shows 
the same for Plwmdaridm and Bcrtulandce; the reader is referred to 
his paper. 
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diblastola in all cases, as yet observed, is formed by in- 
vagination, tiie blastopore closing up (Balfour), 



Fig. 23 . 


Fig. JW »— marmtpiaHs (natural size, after Cans). The four annul afed 
tentacles are seen defending from the four lappets placed at the four comers of 
the quadtangnliir umbrella. These are interradlai. Two of the four perradial 
enteric peaches of the umbrella, representing radiating canals, are seen of a pale 
tint. Ff t g&stral filaments Onfcemi&Ial}; i£, the modified perradial tentacles 
forming tentacnlocTStat (7, corner ridge facing the observer and dividing 
adj-icent pouches of the umbrella ; OF, position of one of the genital hands. 

FjO t 21, — VI 'W of the margin of the umbrella of Charybdcea manvpialis (nature 1 
a'ae, after dais). At the four comers are seen the lappets which support the 
long tentacles, and in the middle of each of the four sides is seen a tentaculo- 
cyst. Fri, the vascular velum or pseudo-velum, with its branched vessels. 

Fie, 22. — Horizontal section through the umbrella and manubrium of Charybdcea 
tnarsttpialis (modified from Clans;. Ma % manubrium; SB, side ridge (perradial); 
CM, comer ridges, separated by CO, the interradial comer groove; <?<?, the 
genital lamella* in section, projecting from the Interradial angles on eadi side 
into l T E„ the enteric pouches of the umbrella; SU, the sub-umbrella space. 

Fid. 23.— Vertical sections of Charpbdeea marsupial h to the left in the plane of 
an inierradius, to the right in the plane of a perradius. Ma, manubrium; 
JBAx , axial eutcron; Gk, gastral filaments (phaettfa) ; C0 f comer groove; 
SR, side ridge ; EnL, endmierm lameik (line of concrescence of the walls of 
the enteric cavity of the umbrella, whereby Its single chamber is broken up into 
four pouches) ; Oe, line of attachment or a genital baud ; £U, enteric pouch of 
the umbrella, in the left-hand figure, points to the cavity uniting neighbouring 
pouches near the margin of the umbrella and giving origin to TCa, the tentacular 
canal; Pc, Velum; Mr, frenum of the velum; Tc, tentaculoeyst 

The binary division of the Hydroma was established by Esch- 
seboltz (System der Acatephen, 1 829) whose Discophorm phamro- 
mrpm correspond to the Stypbmicdiim, whilst his Disoophorm 
cryptocarpaa represent the Hydro-medusa*. The fern® point to dis- 
tinctions which are not valid. In 1853 Kblliker used the ter mJDw- 
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cophora for the Scyphamedusce alone, an illegitimate limitation of 
the term which was followed by Louis Agassiz in 1860. Nichol- 
son has used the term in the reverse sense for a heterogeneous 
assemblage of those medusee not classified by Huxley as Luccrnaridce. 
nor as yet recognized as derived from hy droid trojdiosomes. This 
use of "the term adds to the existing confusion, and renders its 
abandonment necessary. The term iJiscomedusic was used for the 
Scyphouiedusee by Haeckel in his Generelle Morphologie (exclud- 
ing CharyMcca)— whilst Cams ( Handbuch , 1867) confines the term 
“ Jfcdnsw ” to them alone, which is objectionable, since it belongs 
as justly to the Hydromednsw. Forbes’s term for them, Steganoph - 
thatenid , indicates a true characteristic, failing only in the Lucer- 
write, but its complementary term GymnophtJialmia is inaccurate. 
Similarly the terms Acraspeda and its complement Craspcdota, are 
inaeeeptable. Eimer has proposed to use the terms Toponmm and 
Oydancum for the two divisions — but Charybdcea appears to break 
down this division as so many others. The old term Acalephce, 
which is retained by Gegenbaur in its proper sense for all the 
Qcdentem ncmatophora , is used as the designation of the Scyplw - 
medusce alone by Claus (Grundzuge der Zool., 1878), which cannot 
fail to produce confusion. The term Luccrnaridce , proposed so long 
ago as 1856 by Huxley (Med. Times and Gazette ), most truly indi- 
cates the relationships of these organisms which he was the first to 
recognize, but it seems desirable to restrict this term to the limited 
order in which Lucernaria is placed, and to employ for the larger 
group — Scyphomedusce—a, term which is the true complement of 
the convenient name assigned to the other division of Hydrozoa, 
viz., Hydromeduscc. 1 

Order 1. Lucernarice 3 — Scyphomedusce devoid of tenta- 
culocysts, with the aboral pole of the body produced into 
an adhesive disc by which the organism (which possesses 
the power of swimming by contraction of the circular 
muscular zone of the hypostome) usually affixes itself. The 
enteric cavity is divided into four perradial chambers by 
four delicate interradial 2 septa. The genitalia are developed 
as four-paired ridges at the sides of the interradial septa 
on the oral wall of the chambers (fig. 19). No reproduc- 
tion by fission nor “ alternation of generations ” is known 
in the group. At the edges of the disc capitate tentacles 
are developed in eight adradial 2 groups ; between these are 
modified tentacles in some genera, — the marginal anchors 
or colleto-eystophors. The canal system which has sometimes 
been described in them is a product of erroneous observation* 
A very few genera and species of this order are known. 
They may be justly called the ccenotype of the medusae 
(James Clark), and their relationship to the free swimming 
| forms may be compared, as was done by L. Agassiz, to the 
relationship of the stalked Crinoids to such forms as Comet- 
tula . Three species are not uncommon on the British coasts. 

By Milne Edwards the animals forming this group were termed 
Podactinaria and associated with the Anthozoa. By Leuckart they 
were termed Calycozoct ; it is only of late that the closeness of their 
relationship to the Scyphomedusce has been fully recognized, though 
long since insisted on by Huxley and by James Clark. Haeckel in 
his new system of the medusa (Sitzimgsber. der J enaische Gesellschaft 
fur Medlcin unci Katunciss. , July 26, 1878) adopts for them the 
term Scypkcmeduscem allusion to their permanently maintaining the 
distinctive features of the scyphistoma larval form of the Acraspedce, 
the term which he adopts from Gegenbaur for our Seyphmncdusce. 

Order 2. Discomedusce . — These are Scyphomedmce de- 
veloping as sexual medusiform persons by transverse fission 
from a scyphistoma, or else directly from the egg. They 
have eight tentaculocysts, four perradial, four interradial, 
and sometimes accessory ones (adradial). Four- or eight 
genital lobes (ovaria or spermaria or hermaphrodite) are 
developed from the endoderm forming the oral floor of the 
central region of the enteric cavity, which is produced into 
a corresponding number of pouches. The mouth is either 
a simple opening at the termination of a rudimentary 
manubrium (sub-order Cubostomce), or it is provided with 
four or eight arm-like processes (sub-orders Semostomce and 
Rkizostomw). In the sub-order RMzostomm (fig. 24, a\ the 

1 Scyphomedusm (cKutpo^, a cup) are medusse which are related by 
strobilafcion to Scyphistoma, — a wide-mouthed polyp with four gastral 
ridges. Hydromeduscs are medusae related to a Hydra, — a narrower 
polyp, devoid of gastral ridges, — by lateral gemmation. 

3 For use of these terms see paragraphs on Aurelia below. 
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edges of tlie oral opening fuse together at an early age 
and leave several sucker-like secondary mouths, which were 
formerly mistaken for independent persons. The central 
enteric chamber is continued through the disc by a com- 
plicated often reticulate system of radiating canals, which 
excavate the endoderm lamella. 


development have recently formed the subject of investiga- 
tion by Claus, Eimer, and others. As the current accounts 



Fig. 2 i.-~Scyphomedu$m+ a, Rhizostoma pulmo t b, Chry&aora hyosema 

In the Semostomce and RMzostomce (not in the Cubostomce) 
four remarkable (respiratory) sub-genital pits (fig. 28) are 
hollowed out in the gelatinous substance of the sub-umbrella 
(oral face of the umbrella). These do not communicate, as 




Fig. 25 —Four stages !n tlie development of Chrysaora. A, Diblastuia stage j 
B, stage after closure ofblastopore ; C. fixed larva with. commencing stomodaeura 
or oral ingrowth ; 3), fixed larva with mouth, short tentacles, tfcc. ; ep, ectoderm ; 
hy, endoderm} si, stomodzerrai; m, month; hi, blastopore. (From Balfour, after 
Clans.) 

has been erroneously supposed, with the genital organs, the 
products of which normally are evacuated by the mouth. 
Iu the Tetragamelian Rhizostomce these pits remain distinct 
from one another as in Semostomce, but in the Monogamelian 
Rhizostomce they unite to form one continuous sub-genital 
cavity placed between the wall of the enteric cavity and 
the polystomous oral disc. The common English forms, 
Aurelia , Chrysaora , and Gyancea , are types of the Semo- 
stomce , the somewhat less common RMzostoma of the 
Monogamelian RMzostomce , whilst Nausithoe and Disco- 
medusa represent the simple Cubostomce . 

The writer has adopted the term used by Haeckel foT this order, 
and is indebted to his preliminary notices of a large work on the 
Medusce, now in the press, for outlines of the classification and de- 
finitions which have been introduced with modifications in relation 
to these and the other Medusce. The term Discophora is used by 
Claus (Qruiidzuge) for the Discomedusce. It is quite clear from the 
varied and inconsistent use by different authors of that term, and 
also of the terms Aml&phce and Medusce , that they must be ejected 
altogether from nse in systematic treatises. 

The structure of the common Aurelia aurita and its 


Fig. 20, — Later development of Chrysaora and Aurelia (after Clans). A, Scyphi* 
stoma of Chrysaora, with four perradial tentacles and horny basal perisarc. 
B, Oral surface of Interstage of scyphistoma of Am elia, with commencement 
of four interradial tentacles. The quadrangular mouth Is seen In the centre ; 
the outline of the stomach wall, seen by transparency around it, is nipped in 
four plaees interradially to form, the four gastric ridges. C, Oral surface of 
a sixteen-tentacled scyphistoma of Aurelia. The four gastric interradial 
ridges are seen through the month. D, First constriction of the Aurelia 
scyphistoma to form the pile of ephyrse or young meduste (see fig. 27). The 
single ephyra carries the sixteen scyphistoma tentacles, which, will atrophy 
and disappear. The four longitudinal gastric ridges are seen by transparency. 
E, Young ephyra just liberated, showing the eight bifurcate arms of the disc 
and tlie interradial single gastral filaments. F, Ephyra developing into a 
medusa by the growth of the adradial regions. Ihe gastral filaments have 
increased to three in each of the four sets. A , margin of the mouth; Ad, 
adradial radius; F, gastral filament; In, interradial radius; JG, adradrial 
gastral canal ; JR—R^, adradial lohe of the disc ; K, lappet of a perradial arm; 
if, stomach wall; Afst, mnscle of the gastral ridge; Me, gastral ridge,* 
Ms, mesoderm; 0. tentaculoeyst; P , perradial radius ; RA t interradial radius; 
adradial radius; SG, commencement of lateral vessel. 

in texfi-books are very inadequate, a short sketch of the 
morphology of that form is appended here. 

From the egg, according 
to the researches of Clans 
(whose figures, here repro- 
duced, fefer more especially 
to the closely allied genus 
Chrysaora . , up to the comple- 
tion of the scyphistoma), a 
single-cell-layered blastula de- 
velops which forms a diblastula 
by invagination (fig. 25, A, H, 

C). The orifice of invagination 
closes up, and the ciliated 
“ planula ” (as this stage used 
to be termed in all Ccelentera ), 
after swimming around for a 
time, fixes itself, probably by PlG . 2r ._ Dew , opimnt 

of Aurelia. 

the blastoporal pole. The true AJ»veto left^ymmg scyphistoma 
mouth then forms by inruption 
at the opposite pole. Two ten- 
tacles now grow out near the 
mouth opposite to one another 
(fig. 25, D), and are followed 
by two more (fig. 26), these 
indicating the four primary 
radii of the body which pass 
through the angles of the four- 
sided mouth, and are termed perradiaL Meanwhile 
the aboral pole narrows and forms a distinct stalk, 
which in Chrysaora secretes a horny perisarc (fig. 25, 



with four pci radial tentacles. Be- 
low to left, scyphistoma with six- 
teen tentacles and first constriction. 
To the right, strobile condition of 
the scyphistoma, consisting of thir- 
teen metam eric segments ; the up- 
permost still possesses the sixteen 
tentacles of the scyphistoma; the 
remainder have no tentacles, bat 
are epliyrse, each with eight bifid 
anus (processes of the disc). Each, 
segment when, detached becomes 
an ephyra, such as that drawn in 
fig. 26, E, F. (From Gegeuhaur.) 
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D). Four new tentacles, those of the intermediate or 
secondary radii, now appear between the first four, and 
are termed interradiaL At the same time four longi- 
tudinal ridges grow forward on the wall of the enteric 
cavity (fig. 20). These infcerraiial ridges have sometimes 



of tentacles and completion of the constriction will become 
a separate medusa (in its young state called “ ephyra ”). 
The tentacles of the Aurelia and the structure of the 
margin of its hypostome are very different from those of 
the seyphistoma. They are exhibited in their earliest 
condition (when the Awelia-med usa is first liberated from 
its attachment and is an ephyra) in fig. 26, E, F. The 
margin of the hypostome is drawn out into eight arms 
(which are not to be confused with tentacles) ; the end of 
each arm is bifid, carrying a pair of lappets — the marginal 
lappets which persist in the adult (see figs. 30 and 31). Be* 
tween the lappets is placed a short and peculiar tentacle, the 
tentaculocysfc or sense-organ. The eight arms of the disc 
and their tentaculocysts are perradial and interradial. As 
the organism grows, a set of eight adradial tentacles appear 
in the notches between the eight arms, but never attain any 
relatively large size in Aurelia. The asteroid arm-bearing 


c 


Fig. 2ft*— Surface view of ilie sub-umbrella or owl aspect of AurtUa aurita, to 
show the position of the openings of the sub-genr&l pits. OJ\ In the centre 
h the mouth, with four perradial aims ctmqxnttlinfr to its angles (compare 
ftif. 20). The four sub-genital pits are seen to be interradial, a* indicates the 
outline i-ftlw r«:*f (uboral limit) *.f a ^genital pit: it. the outline of its floor 
or oral limit, in which laths opening (compare 0 of fig. Hi). 

been erroneously described as containing each a longitudinal 
canal connected with a circular canal at the base of the 
tentacles. They are in reality solid, as is the margin of the 
hypostome from which the tentacles spring. It is in con- 
nexion with these four 
ridges that the gastral 
filaments will subse- 
quently appear, as also 
the genital organs either 
along their middle line 
or adradially to them. 

The ridges correspond 
to the mesenteries of 
the Anihozod. Eight 
additional tentacles 
placed one on each side 
of the perradial ten- 
tacles (or of the inter- 
radial, according as we 
may choose to regard 
the matter) next appear, 
and are distinguished as 
adradiaL All the ten- 
tacles reaching an equal 
size, we obtain the ap- 
pearance seen in fig. 28, 

wWn tli a trnrmtf onvnlii- Fiq - 23*— Half of Uie lower surface of Aurelia 

waen toe young scypm- transparent tissues &llQW th0 

stoma IS looked at from enteric cavities and canals to be seen through 
_ * T tbem, a, marginal lappets hiding fceniaculo- 

above. IjOOked at from ejr$ts; 6, oral arms; r, axial or gastric portion 
the side. With its wide t?ie enteric cavity; gv t radiating and ana- 
, , ^ - , , stomosing canals of the enteric system ; or, 

liypmtome and, snort ovaries. The g&tfral filaments near to these 
vertical axis, the 8Cy~ «*w**»m (From Cregenbaur.) 

phisfoma differs widely from an ordinary hydra-form, and 
approaches the medusa-form, to which its four longitudinal 
gastral ridges further assimilate ik The little creature is 
now about an eighth of an inch in height ; in other genera, 
but not in Ckrysaom, it may now multiply by the produc- 
tion of a few buds from its fixed basal disc. After nourish- 
ing itself for a period, and increasing to four or five times 
the size just noted, the vertical axis elongates and a series 
of transverse constrictions appear on the surface, marking 
off the body of the seyphistoma into a senes of discs 
(figs. 26 and 27), each of which by the development 
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Fro. 00. — Tentaculncyst and marginal lappets of Aurelia aurita. In the left-* 
hand figure— J/Z, marginal lappets; JF, tentacnloeyst; A, superior or ah oral 
olfactory pit; MT, marginal tentacles of the disc. The view !s from the ah oral 
surface, magnified about 50 diameters. In the riglit-hand figure— A, superior’ 
or&boral olfactory pit; B, inferior or adoral olfactory pit; Jf, bridge between 
the two marginal lappets f ortning the hood ; tentacnloeyst ; End, endoderm ; 

Ent canal of the enteric system continued into the tentacnloeyst; Con , en do- 
dermal concretion (auditory); or, ectodermal pigment (ocellus). The drawing 
represents a section, taken in a radial vertical plane so as to pass through the 
long axis of the tentacnloeyst. (After Elmer.) 

character of the margin of the disc is soon obliterated by 
the relative growth of the intermediate adradial areas, which 
become quite filled up, so that in the adult the tentacnloeyst 
i3 carried in a notch instead of on a prominence, ahd is 
concealed by the two lappets 
(figs. 28 and 30). The margin 
of the disc between adjacent 
pairs of lappets gives rise to 
a fold which grows inwards 
(toward the mouth) during 
an early stage (fig. 31), and 
numerous small tentacles (the 
fringe) appear along the 
margin of the disc, which 
soon equal in size the first 

adradial tentacle. The in- ' ^ ^ ^ .... 

. j. , , . -i Fig. 31.— Part of the margin of the disc 

growing fold IS the velum or of a young Aurelia, to show the rudi- 
mentary velum, Vel, extending from 
the marginal lappets, ML, on either 
side; 2*, the small tentacles fringing 

the adult it is not observ- thedisc ’ 
able. The tentacles also remain very small and fine in 
Aurelia, , forming a continuous fringe along the edge of 
the disc, interrupted only by the eight notches for the 
tentaculocysts (fig. 29). 

The sixteen tentacles of the seyphistoma are necessarily 
attached to the most anterior of the pile of medusas ; they 
atrophy, hut to what extent they may be metamorphosed 
to form the parts of the ephyra or young medusa has not 
been determined. The seyphistoma, having given rise to 
its pile of ephyrse, may (in some genera, Aurelia 1) 
redevelop its own kind of tentacles below the constriction 
marking off the last ephyra. Hence seyphistoma tentacles 
appear sometimes at the top and sometimes at the bottom 
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“ pseudo-velum,” and never 
increases in size, so that in 
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of the pile, which has led to diverse accounts of the mode 
of development of the ephyrce. 

Wild -t changes are going on m the configuration of the 
margin of the disc of an ephyra on it& way to the perfect 
torn of the adult Aurelia, the entenc cavity has also under- 
gone mo^-t important changes Foremost m impoitance is 
the development of a single gastral filament on each of the 
four gastral ndges which neces'iinly are present m the 
transverse slice (so to call it) of a scyphistoma, which 
becomes an ephyra (fig 26) These rapidly increase in 
number as the ephyra grows Farthei, the enteric cavity 
at fiist follows the outline of the ephyia, sending a process 
into each arm, but then by adhesion of its walls is conveited 
into a four-lobed central cbambei, a margmal canal, and an 
endoderm lamella. A system of canals, the anangement of 
which is seen m figs 29 and 31, subsequently opens out again 
certain lines and tracts of the conjoined endoderm walls. 

In the adult Aurelia we find the mouth surrounded by 
four large arm like perradial processes (figs 25 and 29) 
(not tentacles), and leading tbiough a short manubrium 
into a fattened four-lobed chamber, the lobes being mter- 
radial, and having on their oial floor numerous gastral 
filaments (rich in thread cells) (6 m fig 16) Each pouch 
or lobe gives off a canal, which runs towards the cucular 
canal at the margin of the disc, hut breaks up into three or 
four secondary canals on its way Between the pouches 
come off eight other “ladiating” canals (adradial), winch 
do not branch, but go straight to the circular canal 

The oral floor of the concavity of each lobe of the enteric 
cavity is occupied by a horse-shoe-shaped frill (fig. 29, ov), 
either testis or ovaiy (the sexes being in separate indi- 
viduals). The open arms of the horse-shoe are turned 
towaids the centre of the disc, and the folds of the genital 
frill are so deep as to show themselves on the outer ecto- 
dermal wall of the disc Here, however, there is a very 
remarkable arrangement, which has rarely, if ever, been 
correctly described and figured m our common Amelia . 
The gelatinous substance of the disc is hollowed out on 
tint part of the oral face corresponding to the position of 
the genital frills, so as to form four separate extensive pits 
or chambers. Each of these sub-genital pits has in Amelia 
a small round opening on the oral face of the disc (fig 28, 
GP), but is otherwise entirely closed, having no com- 
munication with the genital tissues, from which it is 
separated by a delicate layer of ectoderm (6 iu fig 1 6), 
The pits probably serve to admit water for respiratory pur- 
poses mto close proximity with the genital tissues 

The whole enteric surface, including canals, is ciliated, 
whilst the ectoderm is not ciliated, but provided with 
groups of nematocysts 

The tentaculocyst in the adult Aurelia is relatively an 
extremely minute body, completely hidden by the two large 
marginal lappets (fig 30, T). Above it (that is, on the 
aboral surface, as the Aurelia swims) is a deep pit (A), 
Schafer’s fovea nervosa superior, sunk m a sort of bridge 
which connects the two lappets and overhangs the tenta- 
culocyst A similar pit (the fovea inferior) exists on the 
oral surface These have been recognized by Glaus, Eimer, 
and the Hertwigs as olfactory organs. The tentaculocyst 
is seen in section in fig. 30 (right-hand figure), which ex- 
hibits its central cavity continuous with the enteric cavity, 
its ectodermal pigment spot (eye), and its endodermal mass 
of concretions (auditory organ). 

The chief muscular mass of Aurelia, except that of the 
oral arms, is a circular zone on the oral face of the disc 
The muscular fibres are not distinct cells, but transversely- 
striated processes of the epidermic cells (epidermo-muscular 
cells) (fig 9). In the “arms 99 of other medusae, and pre- 
sumably of Aurelia , the muscular fibre is formed by inde- 
pendent nucleated cells (fig. 9). 
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The nerve-epithelium from the olfactory pits of Aurelia is 
drawn m fig 14. Starting from this and fiom the cells of 
the tentaculocysts are nen e-fibres, which spread themselves 
on the surface of the cwculai muscular zone m the neigh- 
bourhood ol the tentaculocysts, and the^e are connected each 
anti sepn at ely with large isolated nerve-ganglion cells (fig 
15) The nerve fibre is continued beyond the cell, and 
m some instances has been tiaced into a broadened ex- 
pansion lying on a muscular fibre (Rchafei) The nerve- 
ganglion cells he very superficially immediately below the 
fiat epithelium of the body surface and between it and its 
muscular processes 

The ova and spermatozoa of Aurelia develop in the 
genital frills from endodeim cells in separate individuals. 
They pass to the exterior through the mouth 

Order 3 Conomedusce , — Scyphomed usie with only four 
tentaculocysts, and these perradial A broad velum (so- 
called pseudo-velum) of complete circular form is present, 
differing from that of the II wL omedmce in the fact that it 
is penetrated by canals of the enteric system (Chai ybdmi) 
The whole umbrella is bell-shaped The genital organs are 
four pairs of lamelliform ridges (fig 22) which are attached 
to the four nairow mterradial septa that divide the large 
entenc cavity of the umbrella into four perradial gastro- 
caual pouches The lamelliform genital glands hang freely 
m these pouches. At the edge of the umbrella are four 
intern adial lappet-like prolongations of the gelatinous sub- 
stance of the disc, which support each a long tentacle (fig. 
20) The nerve-ring is complete, like that of the Hydio- 
uiedusce 

There is now no doubt that Chat ylchm. which has been placed in 
each of the two large divisions of the Hijch ozoa , must be classed 
with the Surphomeduscc The recent investigations of Claus 
(Aibcite/i aus deniZool lnshtutzu JFxcn , Bd i Hft n , 187S), as 
well as those of Haeckel and Fntz Muller, lead to this conclusion 
The term Co/iomeduscc is adopted from Haeckel, who places here, 
besides CharyMaa and Tamoyci, other forms, a fuller description of 
which may be expected m his forthcoming Systeui da Medusen In 
many respects— its quadrangular form, its marginal lappets, its 
broad entenc pouches in place of fine canals, its vascular velum, and 
its highly complicated tentaculocysts (fig 13, B ^Charybdeea, 
is peculiar The simplicity of the enteric system and the arrange- 
ment of the genital glands bungs it near to Luccrnana The ex- 
istence of four mterradial groups of gastral filaments, and the dis- 
position of the pan ed genital glands at the sides of the intenadial 
septa, determine its position to be among the Scyplw medusa Its 
development is not known Figs 20 to 23 lllusfiate the structure 
of Chat ybdeea 

Order 4. Peromedusce, — Scyphomedusce with four inter- 
rarlial tentaculocysts The enteric system consists of three 
divisions, — an aboral main stomach with four mterradial 
gastral ridges and filament; groups , a mid-stomach, which 
communicates by means of four perradial slits with a very 
large ring-sinus (occuping two-thirds of the umbrella) , and 
thirdly, an oral portion or pharynx, with four wide per- 
radial pouches. The genital organs are four pairs of 
sausage-shaped mterradial ridges lying on the oral floor of 
the ring-smus. 

This is a new group founded by Haeckel, of which we have at 
present no further details 

Sub-class II. Hydrokedus^ — -These are Hydrozoa devoid 
of gastral filaments ; the sexual persons are always medusi- 
form, the genital glands are developed sometimes from ecto- 
dermal cells, sometimes from endoderm, and are always per- 
radial (m the radii of the first order) The medusiform per- 
sons always possess a muscular non-vascular velum (hence 
Craspedota) and a complete nerve-nng (hence Cyeloneura of 
Eimer), The marginal sense-organs are either ocelli or oto- 
cysts or tentaculocysts. The diblastula, in all cases as yet 
observed, is formed by delamination (Balfour) The sexual 
medusiform persons may develop directly from the egg, but 
more usually the egg gives rise to a hydriform person — the 
liydroid — which differs from a seyphistoma in its elongate 
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vertical axis, the indefinite el umber (often also position) of 
its tentacles, and its frequent formation of a colony of large 
size by lateral budding. By lateral budding (not by 



Fig. 3$. — Biagra.ui showing possible modifications of persons of a gyronoblastic 
JTydramedusa. a, hydrocaul ns (stem); A bydrorhiza (root); c, enteric cavity; 
d, endoderm; e, ectoderm; /, perisarc (horny case); g % hydranth (hydriform 
person) expanded; / t hydranth (hydriform person) contracted; 7i, liypostome, 
hearing mouth at its extremity; k y sacciform gonophor (sporos&c) springing 
from the hydrocaulns; k\ sporesac sprincing from m, a modified, hydriform 
person (blastostyle): the genitalia are seen surrounding tbe spadix or manu- 
brium ; I, medusiform person or medusa; m, blastostyle. (After Allman.) 


metameric fission) medusiform persons which alone develop 
sexual glands are produced on the hydriform colonies; 





Frcj. Diagram showing possible modifications of the persona of a Calypto- 
blasfclc Eydfremadma. Letters a to A same as in fig. 32. i, the homy cup or 
hydrotheca of the hydriform persons; h mednsifonn person springing from m. 
a modified hydriform person (biastostyle); «, the homy case or gonangium 
enclosing the blastostyle and Its buds. This and the hydrotheca i give origin 
to the name Calyptoblastea^ (After Allman.) 


these may separate from the colony, or may be retained in 
a more or less degenerate form adherent to it, as generative 
buds or warts. 


The medusiform persons of this group are the DiscopJiom crypto* 
carpm of Eschscholtz, the Craspedota of Gegenbaur (1854), and the 
Hydromedusida of Kblliker (1853) — the last two authors at that 
time separating the hydriform persons as Hydroidm. Louis 
Agassiz (I860) includes" both sets of persons under the term 



Fig. 34. — Diagram of Corymorpha, A, a hydriform person giving rise to 
medusiform persons by budding from the margin of the disc; B, free swim- 
ming medusa (Steenstrvpia of Forbes) detached from the same, with manu- 
brial genitalia (Anthomeduscz) and only one tentacle. (After Allman.) 

Fig. 35.— Diagram of Tubulavia indivisa. A single hydriform person a bearing a 
stalls, carrying numerous degenerat e medusif onn persons or sporosacs &. (After 
Allman.) 

Eydrmda (together with Zucernaria), which also is the term adopted 
by Allman in his beautiful monograph (1871-7 4). J. V. Cams, amend- 
ing the limitations given by Carl Yogt, was the first to use the term 
Eydromedusce in the sense here adopted (Eandbuch dor Zoologie , 
1863), and it is now employed in the same sense by Gegenbaur 
(Elements of Comparative Anatomy y London, 1878), namely, to em- 
brace both the cryptoearpous medusae of Eschscholtz and the 



Fig. 86. — Colony of Bougainvillea Jmiicosa, natural size, attached to the 
underside of a piece of floating timber. (After Allman.) 

hydroids related to them. The term Hydromeduscs is used unwisely 
by Gians {Grimdztige d. Z. ) for the whole group of Hydrozm. It 
has been the practice of some authors to give a double classification 
of the group — one based on the characters of the medusiform per- 
sons, the other on that of the hydriform persons. In the present 
article a double name will in some cases be assigned to a group — 
but the attempt is made to bring both sets of persons under one 
system. 

Order 1. Gymnoblostea-Antlwmedicsce . — These are Hydro* 
medmtB which all, as far as is known, pass through a 
hydriform phase, but in which the medusiform persons 
may either reach full development or exhibit the extremest 
degeneration {Hydra)* The ectoderm of the hydriform 
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persons may secrete a horny tubular protective case 
(perisare), but this does not form cups for the reception of 
the tentacular crown nor cases enclosing groups of medusi- 
form buds (gortangia). The fully-developed medusiform 



Pig. 37. — Portion of colony of Bougainvillea ( Endendnum)fruticosa (Ajithomeduscs- 
calyptohlasiea) more magnified. (From Lubbock, after Allman.) 


persons never possess otocysts nor tentaculocysts, but always 
ocelli at the base of the tentacles. The latter are usually 
four or six, corresponding to the same number of simple 
radial enteric canals, but maybe more numerous or reduced 
to one or to two ; rarely they are branched ( Cladonema)* 



Fig. 38. Fig, 39. Fig, 40. 


Pig. 3S.~ Diagram of Clava, showing a hydriform person surrounded by a 
verticil of degenerate medusiform persons (sporosacs). {After Allman.) 

Pig. 39. — Diagram of a colony of Hydractmut, Ishmvmg four forms of persons, a, 
hydriform person; 5, modified hydriform person, or blast ostyle, bearing c, 
degenerate medusiform persons or sporosacs; d, modified hydriform person 
situated at the margin of the colony (dactylozooid). (After Allman.) 

Fig. 40. — Diagram of a colony of Dkoryne, showing three forms of persona, a, 
normal hydriform person ; 5, modified bud-bearing hydriform person (blasto- 
styie) ; c, degenerate medusiform persons (sporosacs). (After Allman,) 

The sexual glands are placed in the wall of the manubrium, 
either equally distributed all round it or in four separate 
perradial groups, which are often divided into eight ad- 
radial groups by the perradial longitudinal muscles. 


This is a very well defined group, since the GymnoUastca of 
Allman, based on the characters of the hydriform persons — also 
known as Tubularice and Gymnotoka — correspond exactly" with the 
Anthomcdusm of Haeckel’s new system. Hydra is included here, 
though placed in a separate order by Allman. Some of the leading 
forms of hydriform and medusiform persons are given in the cuts 
(figs. 34 to 42). The greatest range in the amount of degenera- 
tion of the medusiform persons is seen even in genera of the same 
family — c.y., Turns and Clam — the former producing free 
medusa, the latter sessile sporosacs. The Occanklo: of Gegenhaur 
(excluding the Williadcc , which. Haeckel assigns to the next group) 
correspond on the whole to the medusa-forms of this order. 



Fig. 41. Fig. 4’2, 

Fig. 41. — Hydriform person of Syncoi'yne, with medusiform persons budding from 
it. and shown in various stages of development, a, 5, c, d, e. (From fregenbaur, 
after Desor.) 

Fig. 42. — Hydra, viridis. or, ovary; te- testis. 

Order % CatyptoMastea-Leptomediisce , — These are Hydro- 
meclusce of which the hydriform phase is known in a 
large number of cases, whilst of others only the medusa- 
forms are known ; none are known to develop directly from 
the egg to the medusa-form. As in the preceding group, 
the medusiform persons may reach full development or 



Fig. 43. Fig. 44. 

Fig. 43. —Diagram of a colony of Campanularia, showing four forms of per- 
sons t< A, portion of a fixed colony ; cl, hydriform person ; 5, bnd-bearing 
hydriform person (blastostyle) ; B, free - swimming colony, being a sexless 
medusiform person (bhistoeheme of Allman), with modified medusiform. persons 
budding 1 fi orn. Its radiating canals, as sporosacs, (After Allman.) 

Fig. 44.— Medusiform person (Lizzia), one of the Anihomedusm^ detached from a 
liydroid colony of the family Endendridce. Ocelli are seen at the base of the 
tentacles, and tiro medusiform buds on the sides of the manubrium, (After 
Allman.) 

exhibit themselves as degenerate sexual sacs on the hydri- 
form colonies. The ectoderm of the hydra-forms always 
secretes a perisarc which forms a cup-like protection (hydro- 
theca) to the tentacle-crown, and which also encloses the 
group of medusa-buds in peculiar horny cases (gonangia). 
The fully-developed medusiform persons (fig. 47) either 

XIX — 7t 
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have no otocyats, but only ocelli ( Ocellaftt ), or they have 
otoersts { fig. *1 1 )* (ectodermal sacs), four, eight, or over a 
hundred/ not homologous with tentacles, and sometimes in 
addition ocelli { Yemulatee). The radial enteric canals are 
usually four or eight in number, but may be more numerous, 
whilst* the marginal tentacles of the disc are either few or 




IVt* 45.— UtiUusi.'arra person (Strsia), one of tin? Anthomedm^ detached from a 
hjdrokt colony of the family C^yniJ e. 6, the long manubrium, hearing (as 
an except Ion) incdualf onrtbuhi; a, mouth, 

Fig. 4d.— M«da4forja person, one of the J.nihamedutce t detached from a hydro.- 
colony of Xmeei'ime. Ocelli am seen at the base of the tentacles, and also (as 
an exception) gioups of medudfann buds. 

very numerous. The genital glands always are placed in 
the course of the radial canals of the disc (not in the manu- 
brium), and stand out as groups of wart-like processes on 
the fiub-nmbrelhr surface (fig. 43), Their mode of dis- 
charge is uncertain. 



JR a. 47.— View of the oral surface of one of the Lepiomedusse {Irene pellueida, 

Haeckel), to show she numerous tentacles and the otocysts. ge, genital glands ; 

Mi nmuhrium; pf f otocysrts ; i% the four radiating canals ; Ve t the velum. 

The CattfpUiblasiea of Allman, SkenM’a of Caras, and Campanu- 
la of authors form a well-marked group of hydroids which, when 
they give rise to free medusae, give rise to those termed Lepttmedusoz 
by Haeckel, conresponding to the Thaunumtiaclee and Mucopidaz of 
tiegmbaur ssystem. The calyptoblastic hy<lroidiie^scypAus,wMch 3 
according to Allman, gives rise to a Lizzia-Yike medusa ( Aniho - 
wdmi r), is the only recorded exception to this correspondence. 
The -z£ f {iiQridm & nd other m^iusee of similar structure have not been 
traced into connexion with any hydriform tropho&ome, but we are 
not justified therefore m concluding that they develop directly from 
the egg without hydriform phase. The chief point distinguishing 
the Zqtiomedusm as a lot from the Anthmmimm is the development 
cf the generative bodies in the radial canals. This position is simi- 
lar to that occupied by the same organs in TrachoTneduscc and 
Scyphomedusct. Allman, however, considers the genital glands of 
the Zeptmmluscr, not as mere glands like those of Aurelia or 
C/mryklm, but as a series of buds— a generation of aborted 
me&t|s$e or sporosacs. In consequence he terms the medusa of the 
bkstocheme (or bad-producer), as distinguished from 
* gonocheme (or genital-producer). In support of this view, 


Allman (Monograph, 1&74) adduces the various remarkable cases 
of production of buds by medu&e which have been recorded (fig. 
44, 45, 46), and, further, the very striking similarity between the 
structure of a lobe of the genital gland of Obelia and a sporosae 
such as we find in If if dr actinia. It seems necessary to accept- 
Allman’s view on this matter, unless we are prepared to abandon 
the homology of sporosacs with medusas in the case of hydriform 
persons. 

The colonies of hydriform persons of the present group differ inter 
sc according to the arrangement of the cups or hydrothecae. In 
Plumularidm they are sessile, and all on one side of a branch ; in 
Sertularkhc they are sessile, and alternately placed on either side ; in 
Carnpanidarukc each cup is raised on a pedicel or stalk. The 
niedusiform persons sometimes remain abortive and sessile in their 
gonangia. 



Pig.4S. — Cai'marina {Gerymia) Tia&iata , one of theTracJiomedusw* (After Haeckel) 
a, nerve-ring; a\ radial nerve ; 5,tentaeulocyst; c, circular canal ; ^radiating 
canal; ovary ; j % peronia or cartilaginous process ascending from the carti- 
laginous margin of the disc centripetally in the outer surface of the jelly-like 
disc ,* sis of these are perradiah sis. interradial, corresponding to the twelve solid 
laml tentacles, resembling those of Cunina\ *■, dilatation (stomach) of the 
manubrium ; /, jelly of tlie disc ; p, manubrium ; t, tentacle (hollow and 
tertiary, i.e., preceded by six perradial and six inten-adlal solitilarval tentacles) ; 
v, cartilaginous margin of the disc covered by thread-cells ; i\ velum. 

Order 3. Trachomtdm ce, — Hydromedum which have as 
sense-organs tentaculocysts. The otoliths (fig. 12) are 



Fig. 49.— Diagram of a -vertical section of Carmartm Tmstcsta, passing on the 
right through the whole length of a radiating canal, and on the lert through 
the outspread lobe of an ovary. l t gelatinous substance of the disc and gastric 
stalk (manubrium); r 7 radiating canal; rs, its outer, rl, its inner wall; g, 
ovaries; k, stomach (dilatation of the manubrium) ; 2, tongue-like process of 
tile gelatinous substance; \ cartilaginous process ascendingfrom the marginal 
ring at the rite of a tentaculocyst ; c, circular canals 5, tentaculocvst; v, 
velum; ut, cariilaginons marginal ring. (From Gegextbam-.) 

formed, by endodermie cells os in fScyphomeditscp, and 
ocelli may m may not be present on tie tenfcaeulocyst. 
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The genital glands have the form of wide outgrowths or 
lamelliform enlargements in the course of the radial canals 
(figs. 4:8, 49). No hydriform phase is known in any 
member of this group, and one at least (Geryonia) has been 
observed to develop from the egg directly into tbe medusa- 
form. 

Order 4. Narcornedusce . — These have the same characters 
as the Trachomedusce, excepting that the genital glands are 
in the wall of the manubrium or iu pocket-like radial out- 
growths thereof (figs. 50 and 51). Further, the marginal 
tentacles of the disc possess peculiar Ci roots,” which can be 
traced upwards into the gelatinous substance of the body. 
Ko hydriform phase has been observed in this group, 
whilst JEgina and JEginopsis have been shown to develop 
directly from the egg to the medusa-form. 



Fig. 50. — Cunina rhododactyla, one of tlio Xarcomeditsae. c t circular canal; h t 
“ otoporpie " (ear-rivets) or centripetal process ot the marginal cartilaginous 
ring connected with tentaculocyst; £, stomach; /, jelly of the disc; r t radiat- 
ing canal (pouch of stomach); it, tentacles; tw, tentacle root. (After Haeckel) 
The lappets of the margin of the disc, separated hy deep notches, above 
which (nearer the aboral pole) the tentacles project from the disc (not mar- 
ginal therefore}, are characteristic of many Xarcomedusce and Trachomedu&ce. 
Cartilaginous strands (the mantle rivets or peronise) connect the tentacle root 
with the solid marginal ring. 

The two orders Tmchomedusce and Narcornedusce are established 
by Haeckel in his new “ system ” for the peculiar forms classed by 
Caras as Saplomorplm and by Allman as il lonopsect. These latter 
names have reference to the fact that no hydriform phase is known 
to occur in the life-history of these organisms, a fact which is not 
peculiar to them, and, if it should prove to be not universal amongst 
them, would by no means invalidate tlieir claim to a distinct posi- 
tion on the grounds afforded by the characters above given. They 
are remarkable for a certain hardness and stiffness of the gelatinous 
substance of the disc, or at any rate of the cellular axis of the 
tentacles, on aecout of which the orders are contrasted by Haeckel 
as Trachylince with AntJiomcdusce and Zcptomcduscc } which are 



Fig. 51. — Diagram of a vertical section through a young Cunina rhododactyla , 
passing on the right side through a radiating pouch. 6, tenfacuiocyst; c, 
circular canal; g, ovary; h , marginal cartilage and connecting process 
springing from a tentaculocyst (otoporpa) ; I', stomach; f, jelly of the disc; 
r, radiating canal or pouch; ff, tentacle (solid, cartilaginous) ; fir, tentacle 
root ; velum. (From Gegenbaur.) 

termed Leptolince ; a curious parallelism as to the position of the 
genitalia exists between Anthovudusre and Narcornedusce on the 
one hand and Lcptomedusce and Trachomcdum , on the other. 
The orders present a very high degree of development, both in 
coarser and histological differentiation. At one time it was sup- 
posed, in accordance with Haeckel’s observations, that Geryonia 
(Oarmarina, fig. 48), one of the Trachomedusce , gave rise by buds 
from its enteric walls to young Gwiince (Narcornedusce, fig. 50), 
but this has been explained by the observations of Franz Schulze 
and of XJljanin as due to parasitism, young Gunince in the condition 
of ciliated JPlamdce entering the mouth and enteric chamber of the 
Carmanna, The same explanation probably applies (Claus) to the 

S osed internal buds of Cunina observed by G-egenbaur, Fritz 
er, and hletschnikow. The process is sufficiently remarkable 
according to the last observer, for the first generation of buds pro- 
duce a second generation by external gemmation, before attaining 
the characters of the parent Cunina . The anatomy of these forms 


is fully given in Haeckel’s memoirs in the J 'ena isch a Zc itsch rift, vols. 
i. and ii., 1864-66 ; also further details as to CarmaHna are given in 
Eimer’ s Mcdusen, IS 78. 



Order 5, Ilydrocorallmce . — These are Hydromedusce in 
which the hydriform phase forms large colonies, presenting 
a copious calcareous deposit p 
in the ectodermal tissue (cce- h*$). 
nosteum of Moseley), leav- - ** ** 
mg only the hydranths or ten- 
tacular region free from such 
hardening. The medusiform 
persons are, at present, only 
known in the degenerate 
form of sporosacs, which 
occupy cavities (ampullae 
of Moseley) in the har- 
dened base of the colony 
( Stylcideridce ). No such 

cavities have been detected Pig - Portion of the calcareous 

* ii /-, r . y , *7 \ i-i corallum of Millepora nodosa, show- 

in Others \i\llll6pOVldCGp which ingthe cyclkal arrangement- of tbe 

maw fh prpfnrp mvp rkp fn pares occupied by the “persons” or 
Ilia}, mererore, give rise to bydrantbs. T\me the n atm al size. 

complete medusiform persons. ( From Moseley.) 

In all a marked polymorphism has been observed (fig. 53), 

consisting in the differentiation of longer tentacle-like 

persons (dactylozooids) and shorter month-bearing persons 

(gastrozooids). The persons of both kinds are either 

scattered irregularly or the dactylozooids are arranged 

around the gastrozooids in cyclosystems of greater or less 

definiteness, or in distinct rows (fig. 55). The position oi 

these two kinds of hydriform persons is marked by definite 

groups of pits (cyclosystems) in the dried calcareous skeleton 

of the colonies, which simulate the calycles of the stony 

corals ( Anihozoci 



Fig. 53. — Enlarged view of the surface of a living Millepora, showing five 
dactylozooids surrounding a central gastrozoold. (Front Moseley.) 


Louis Agassiz was the first to recognize the true nature of tbe 
Milleporidm , and his imperfect observations have been fully con- 
firmed and greatly extended by Mr Moseley (Phil 1878) who 

added the Stylasteridm previously regarded as Anthozoa to the 
category of calcigenous hydroids, and founded the order of 
IZydrocora llince. The Stylasteridm differ from the Milleporidm in 
possessing a calcified axial style at the base of the dilated portion ci 
each gastrozooid, and further in the ascertained development of 
sporosacs, and in the greater complication of tlieir ^ cyclosystems. 
These forms are abundant in tropical seas, and contribute with the 
Anthozoa, and Corallines to the formation of coral reefs. Allopom 
and Stylaster occur off the Norwegian coast. The woodcuts illus- 
trating the structure of this group are borrowed from Mr Mosdey^s 
Notes of a Naturalist m the u Challenger,” 

The nearest allies of the HydrocoraMime are such polymorphic 
GyrnnoUastea as Hydractinia (fig, 39) ; the definite division of labour 
and the polymorphism in the former, together with their ealci- 
genous peculiarity, .entitle them to rank as a distinct order. 
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O filer 8. Siphonnphora. —These are Hydromedum in 
which hydriform persons alone ( Velella) or hydriform 
persons and sterile medusiform persons are united, under 
many special modifications of form, to constitute floating 
colonies of very definite shape and constitution. In 
addition to these are developed medusiform sexual persons 
which usually are sporosacs and 
only exceptionally attain full de- §lif 

velopmenfe so as to be liberated 
from the colony as free-swimming jg |p| 

medusas ( Velella, as Ckrysomitra ; 

Physalia, only liberating female 

medusoe). The medusiform persons, JfA 

where sufficiently developed, exhibit j|§|P 

the velum characteristic of Hydro- 

merfum: the larger mouth-bearing 

hydriform persons, which are some- p||r 

times the only representatives of |§p 

their kind, are remarkable for ||L 

differentiation into four regions, — ^jjgjr 

a proboscis, a stomach, a basal ring, 

and a short stalk on which the 

nngle tentacle of great length is 

situated (fig. 56, f). In the sub- 

order Physophoridee (fig. 57, C) the 

persons are united by a short or ||§fj 

long and spiral stem, terminated IK? 

at one end by a flask-like air-sac 

(pneumatocyst) ; below the air-sac a ^ 54 _ Portlon of the coral . 
biserial or multiserial range of swum- lum of Astyius mviridis 
ming-bells (nectocalyces = medusae iholing^ciospS^aSa 
with suppression of manubrium, at internals on the branches, 

. , n c r , \ 5 each with a central gastro- 

tentacles, and sense-organs) are pore and zone of siit-iike dac- 
plaeed. Covering pieces (hydro- tyiopores. (After Moseley.) 
phyllta, reduced medusse) and dactylozooids are affixed 
to the succeeding region of the stem, and alternate in 
definite order with the mouth-bearing hydriform persons 
(polyps or nutritive persons) and generative medusiform 
persons. In the sub-order PkysaUdoe the stem is con- 
verted into an air-sac, enormously enlarged, and the necto- 



J*r<3. 5-5. — Diagrams lllast rating the successive stages in the development of the 
cyelmystems of the Styloiterid&, 1, Sporadopara dUhoi<rm<i. 2, 3, AUopcra 
nobilii. ; 4, A lit pora proftmda, $, AZihpora miniacea. 6, Aitylus subviridis. 
7, Dhtidupora awcinea. 4, style; dp, dactylcpone ; gp f gastropore; 5, in fig. 6, 
Inner horaethoe-shaped month of gas^ropore. (Alter Moseley.) , 

calyces and BydrophylHa are absent. In the sub-order 
QalycophoHdce the air-sac is not developed, the nectocalyces 
are in a biserial group, or reduced to two or to one, 
Dactylozooids are wanting. The modified persons (append- 
ages, Huxley) arise from the stem in groups, and can be 
withdrawn into the cavity of a swimming-bell (fig, 57, B). 


Each group consists of a nutritive person, with long ten- 
tacle, of generative medusoids, and usually also an umbrella- 
shaped or funnel-like covering piece. The latter separate 
in some Diphyidae, and lead an independent life as 
Eudoxice, 

In the suborder Discoidcs the stem is converted into a 
flattened disc with a system of canalicular cavities. Above 
this lies the air sac, a flattened reservoir of cartilaginous 
consistence. The hydriform persons depend from the disc, 
centrally a large nutritive person surrounded by smaller 
similar persons carrying at their bases the generative 
medusoids; near the edge of the disc are dactylozooids. 
The medusoids develop into complete medusiform persons, 
and develop the genital products after liberation from the 
colony, when they are known as Chryscmifra, 



Fig. 56. — Diagram showing possible modifications of medusiform and hydri- 
form persons of a colony of Siphonophom. «, pneumatocyst; £•, necto- 
calyces (swimming hells); 7, hycli ophyliium (covering-piece); i, generative 
medusiform person; g, dactylozooid with attached tentacle, A; e, nutritive 
hydriform person, with branched grappling tentacle, /; m, stem. The thick 
black line represents endoderm, the thinner line ectoderm. (After Allman.) 

The SipJhonoyJiorci alone, amongst the colonies formed b j Hydrozoa, 
exhibit a high degree of division of labour* and consequent individua- 
tion. The mode of origin of such colonies has been discussed above. 
The locomotive habit, as contrasted with the sessile habit of other 
colonies, is no doubt correlated with the sharply defined individuality 
which they attain (compare Oristatella among Poly zoo). Velella 
and Physalta are occasionally seen on the southern and western 
shores of England, but as a rule the Siphonophora are met with only 
in the open ocean and in the Mediterranean. By some authorities 
the Siphonqphora are assigned a distinct position among the Hydro - 
zoa, side by side with the Hydromedusce and Scyphomedusce ; their 
interpretation as floating colonies of Hydromedusce, an interpre- 
tation necessitated by the structure of their medusiform persons, 
forbids their separation from that group. 

Fossil Hydbozoa. — The researches of Moseley have neces- 
sitated a redistribution of tbe group of Anthozoa known as 
the Tahtdata. Among these appear to be a few Hydro - 
caralliim } which occur in the fossil state. The Paleozoic 
forms known as graptolites are by some authors assigned 
to the HydrozoUj but tbe grounds for placing them in this 
position are very slight, owing to the imperfect nature of 
the remains. A discussion of the small amount of structure 
which they present would be out of place here. 

Bemarkable Seyphomedttsce have been obtained from the 
Solenhofen slates (Jurassic); excepting these, no noteworthy 
extinct Hydroma are known (see Haeckel in Zeitsch wis $ , 
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Zool., vols, xv., sis., and Jenaische Zeitsck , vol viii., 
1874). 

Relationship of the Ctenophora to the Hydrozoa , — The 
remarkable medusa-form recently described by Haeckel 
(Sitzungsber. Jenaische Gesetlsch ., 1878) as Ctenaria cteno- 
phora , and classed by Mm amongst the Anthomedusce , seems 
to furnish a very direct transition from the structure of a 
medusa to that of such a ctenopkor as Oydippe ( Pleuro - 



Fig 57.— Floating colonies of Siphonophora. A, Biphyes campanulata. B, A 
group of appendages from the stem of the same Diphycs. C y Physophora 
hydrostaiica. B, Separate nectocalyx of the same. JS y Cluster of female 
sporosacs (aborted medusae) of Agalma sarsii- a, stem or axis of the colony; 
o', pneumatocyst (air-bladder) ; m, nectocalyx ; e, sub-umbrellar cavity of 
nectocalyx; u, radiating canals of the umbrella of the nectocalyx* o, orifice 
formed by the margin of the umbrella ; t, hydrophyllia in 3, dactylozoolds in 
C; n, stomach; f, tentacles; g y sporosaca. (From Gegenbaur.) 

brachia ). The woodcut and appended explanation (fig. 58) 
copied from Haeckel’s memoir will render the relations 
of the two forms clear, Ctenaria has the margin of its 


disc narrowed so as to give the organism a spherical form. 
The approximated margins bound an orifice leading to the 
sub-umbrella space. This orifice corresponds to the so- 
called mouth of a Cydippe. Further, Ctenaria has two, 
and only two, long-fringed tentacles, like those of Cydippe , 
and each springing from a pocket as in that genus, and 
on the surface of its spheroidal umbrella eight rows of 
differentiated ectodermal cells, which though not ciliated 



Fig. 58. — Ctenaria Ctenophora (Haeckel), one of the Anthomedusce, connecting 
that croup with the Ctenophora. A, lateral view of the entire medusa ; B , two 
horizontal views, that to the left representing the surface of the aboral hemi- 
sphere, that to the right a section passing nearly equatorially. a, the eight 
(ciliated?) rows of thread-cells, adradial in position, and corresponding to the 
eight ctenophoral zones of Pleurobrachia ; 6, jelly of the umbrella; c, circular 
muscle of the sub-umbrella ; <f, longitudinal muscles of the sub-umbrella; e, 
stomachal dilatation of the enteric cavity ; /, the sixteen oral tentacles; g, the 
, four perradial generative glands in the stomach wall (manubrium); A, the 
four perradial primary radiating canals; *, the eight adradial bifurcations of 
the preceding ; i, ring canal in the margin of the umbrella; 7, velum ; the 
two lateral tentacle pouches; n, the two lateral unilaterally fringed tentacles; 
o, the apical cavity (infundibulum) above the stomach. The canal system, 
with its four primary and eight secondary rami agrees in Ctenaria and Pleuro- 
brachia. The mouth of the latter is homologous -with the margin of the 
umbrella of the former. The mouth of Ctenaria is homologous with the 
junction of the so-called funnel of Pleurobrachia with its so-called digestive 
cavity. This last is the homologue of the sub-umbrellar cavity of Ctenaria . 
The apical opening or openings of the funnel of Ctenophora is paralleled by 
the stalk canal of medusae, whilst thi agreement between the tentacles and 
their pouches in Ctenaria and Pleurobrachia is complete. 

correspond closely in position with the eight ctenophoral 
ambulacra of Cydippe . The disposition of the enteric canal- 
system of Ctenaria is, as shown in the cut, also transitional 
in the direction of Cydippe . Apart from the existence of 
Ctenaria , , the homologies suggested by Haeckel between 
Hydromeditsce and Ctenophora are sucb as to commend 
themselves very strongly to acceptance. (e, r. x.) 


HYDRUNTUM. See Otranto. 

HYERES, a town of France, in the department of Yar 
and arrondissement of Toulon, about 3 miles from the 
coast of the Mediterranean. It is connected by a branch 
line with the railway from Toulon to Cannes, and by dili- 
gences with the neighbouring towns. The town proper is 
situated on the south-eastern side of a steep hill (650 feet 
high) which forms one of the last buttresses of the 
Maurettes, a group of picturesque hills covered with olive, 
pine, and cork trees, and underwood of myrtles and other 
shrubs. In front, towards the south and south-east, a 
fertile plain, once famous for its orange groves, and now 
mainly occupied by vineyards and farms, stretches to the 
sea, while towards the south-west, across a narrow valley, 
rises a cluster of low but well-clad hills. The older part 
of the town, still on its eastern and northern sides sur- 


rounded by its ancient and dilapidated wall, is a labyrinth 
of steep dirty streets ; but the new quarters which have 
grown up at the foot of the hill have handsome boulevards 
and villas, many of them with beautiful gardens full of 
semi-tropical plants. Of best note among the objects of 
interest at Hykres are the house (Hue Rabaton, Ho. 7) 
where Massillon was born ; the cathedral or church of St 
Louis, a low building of the 12th century (restored in 
1840), which belonged to the Cordeliers; and the ancient 
castle, crowning the highest part of the hill. The Place 
des Palmiers takes its name from the seven palm trees 
planted there in 1834. On the plain between the town 
and the sea are large nurseries, an excellent jardin d’ao- 
climatation, and the famed kitchen gardens which supply 
Paris with early fruits and vegetables and with roses in 
winter. There are extensive salt-beds on the peninsula of 
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Gien% which juts dae south into the Mediterranean, where 
salt is made by the exposure of the sea- water to the sun. 
Up to the 1 4th" century Hyeres was a larger and moie im- 
portant town than Toulon, and m the 16th century it 
became famous as a winter resort Catherine de’ Medici at 
one time thought ot making it the seat of a royal residence. 
At present the moie brilliant social attractions of some 
of the neighbouring w ate nng-pl ices of the Hi viera divert 
the more fashionable visitors from Hyeres. In climate it 
differs little from, its more favoured compeers. From the 
east and north east winds it is completely sheltered, but it 
lies open to the ravages of the mistral The population 
in 1872 was returned at 3381 for the town and 11,212 for 
the commune; in 1876 the corresponding figures were 
6797 aud 12,239, The islands of Hyeres (the Stcechades 
— al Sroi^dSes vqcrot— of the classical geographers), other- 
wise called Les ties d'Gr, lie to the east of the peninsula 
of Giens, and form a protection to the roads of Hyeres, one 
of the great rendezvous of the French fleets The principal 
islands are Porquerolles, which rises to a height of 600 
feet, Fort-cros, and Titan. The population is scanty A 
marqiusate of the ties d’Gr was created by Francis L 

See Alphonse Benia, Promenades pittoresques cl Rykres } 1842, 
Eugene Yarene, Les reeds du tourists Provenqfd, 1859 , Aufouvre, 
Hyeres e£ sa m lhe t 1S62; Joanne,. Hyeres ct Toulon^ 1870, Len- 
therie, La Provence maritime > 1830. 

HYGIEXE is the science, Practical Hygiene the art, 
of preserving health. The name has been adopted from the 
French, from which language it has also been introduced 
into most other tongues; it is derived from the Greek 
imkut or {p/a'o, health. Writings on health are among the 
oldest in the world, for the subject has engaged the attention 
of the profouadest thinkers and the most renowned leaders 
of men. We have only to point to the elaborate directions 
in the Mosaic laws for the preservation of health through 
scrupulous attention to cleanliness, the isolation of the sick, 
and extreme care in the u^e of wholesome articles of food 
and drink. Throughout the whole of their history the Jews 
enjoyed a remarkable immunity from epidemic disease, the 
most of the instances in which such disease occurred being 
represented as those in which they departed from the law 
aud doubtless relaxed the wholesome ’vigilance enjoined 
by it In medieval and modern history they have often, 
even down to our own time, been spared tie ravages of 
epidemics, when their Christian neighbours were perishing 
around them. Ignorant super&titim often ga\e rise to the 
idea that they had poisoned the wells, and they fell victims 
to the fanaticism of the times It m highly probable that 
the periodical cleansing of their dwellings, involved in 
the thorough search for the leaven which preceded the 
yearly passover {Mishit Pesachim, i 11), had a notable 
influence in preventing that continuous deposition of organic 
matter, which is no doubt one most powerful factor in the 
production of zymotic disease. On the other hand, the filthy 
habits of the Christian populations offered a premium to 
plagues of every kind ; for there is no parallel m ancient 
history to the terrible invasions of disease which from time 
to time ravaged Europe down to quite recent times. 

It Is the province of hygiene to seek out and determine 
the causes of disease, and to formulate rules for their 
prevention and removal. It may thus be called also 
preventive medicine, although this term does not quite 
express all that must be included. The progress of hygiene, 
such as it was, rested for many ages upon an empirical 
basis, and indeed to a large extent this is still the case. 
The subject has, however, in later times at least, been 
studied to considerable advantage, although much remains 
to be done. Two centuries ago the mortality of London 
was 80 per 1000 — at the present day it is under 23. A 
century ago ships could barely keep the sea for scurvy, whilst 
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jails and hospitals were in many cases the hotbeds of fatal 
disease ; now those conditions are rectified, or at least the 
means of rectifying them are known. Thirty years ago the 
English troops at home died at the rate of 20 per 1000 — 
now their death-rate is less than one-half of this A know- 
ledge of the causes and modes of propagation of disease 
being necessary in order to provide rules for its prevention, 
it is obvious that hygiene must be largely dependent upon 
the advances made m pathology and aetiology , hence the 
impossibility of any very marked progress in former times, 
by reason of the imperfection of the collateral sciences, and 
the want of the appliances more recently made available 
for inquiries of such a difficult and recondite character. 
Within this century, however, and especially within the last 
forty or fifty years, it has been possible to follow out the 
subject on a more strictly scientific basis, and so to lay a 
foundation, at least, on which to build a structure, which 
may one day entitle hygiene to a place among the more 
exact sciences. 

The special subjects which hygiene embraces are the fol- 
lowing. — I. Those which concern the surroundings of man; 
such as meteorological conditions, loughly included under 
the head of climate; the site or soil on which his dwelling 
is placed , the charactei, materials, and ariangement of his 
dwelling , the air he breathes , the cleansing of his dwell- 
ing, and the airangements for the removal therefrom of 
excreta and other effete matteis. 

II Those which concern the personal care of health, such 
as the food he eats and the water and other beverages he 
drinks, clothing, work and exercise, personal cleanliness, 
special habits, such as the use of tobacco, narcotics, &c , 
control of sexual and other passions 

III Certain points not directly included in the above , 
such as the management of infancy, the prevention of 
disease, the hygiene of the sick- chamber, and the disposal 
of the dead. 

It is obvious that it is impossible to diaw any hard and 
fast line m these divisions, and that they must constantly 
run into and overlap each other, Such a division, however, 
gives a general idea of the scope of the science, and a bnef 
consideration of the different sections will enable us to 
furnish a slight sketch of the nature of the subject. 

1 Meteorological oi (so-called) climatic conditions Here 
temperature and humidity are the two points that obviously 
present themselves for consideration, but it is very difficult 
indeed to separate their influence from those of soil or site. 
It is also certain that much that has been attributed to 
climate is really due to other causes It may be laid down 
as a general principle that, if moderate care be taken, man 
may preserve his health m almost any part of the world, 
ffithough it must be admitted that m some places, such as 
hot and moist climates, disease causes appear to be more 
easily called into action than under colder gi drier conditions 
Some diseases, such as yellow fever, appear to require a 
certain temperature for their development and propagation , 
others, such as enteric (commonly called “typhoid 55 ) fever, 
appear to exist indiscriminately under any meteorological 
conditions , others, such as cholera, although undoubtedly 
originating in hot and moist countries, appear capable of 
being propagated m most parts of the world In some 
cases great heat and dryness arrest disease, as used to be 
observed in Egypt, where the plague was commonly said to 
cease after St J ohn’s day. During the hot harmattan wind 
of the west coast of Africa small-pox is arrested, and 
successful vaccination becomes impossible. To the sick or 
delicate, meteorological conditions are of great importance, 
but this part of the subject belongs more to the treatment 
of disease than to general hygiene To the healthy, 
meteorological conditions, however much they may affect 
personal comfort, are of comparatively little moment as 
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regards health, so long as reasonable care is obseived, In 
a healthy body an adaptation to circumstances rapidly takes 
place, and an equilibrium is soon established Thus, it used 
to be supposed that great heat increased the temperature 
of the body, but later observations have shown this to be 
erroneous, and that the balance is soon re-established by the 
process of transpiration, — should tins, however, be arrested, 
then a rise of temperature may take place, aud disease of a 
febrile character be established. 

2 The soil or site of the dwelling is, however, of greater 
moment, and much that has been attributed to climate has 
been more truly due to locality. Soils are generally divided 
into moist and diy, permeable and impermeable, and again 
subdivided according to formation, composition, slope, drc 
Healthy soils are those which are dry and permeable, or 
which have such a slope as renders drainage easy , on the 
other hand, soils which are fiat, moist, and impel meable are 
generally unhealthy. Soils containing much organic matter 
are to be avoided, such as alluvial soils generally, as well 
as all marshy districts. The air in soils is generally more 
or less impure, lienee the unad visibility of occupying 
dwellings below the ground level or situated immediately 
on its surface. The water in the soil is a question of great 
importance, apart from the mere moisture At varying 
distances from the surface, but everywhere, theie exists a 
great subterranean lake or sea, known as the ground-water 
or water-tahUy which is constantly m motion, both vertically 
and horizontally. Its horizontal movement is towards the 
nearest water-course or towards the sea ; its vertical move- 
ment is determined by lamfall chiefly. Much importance 
has been attached to it, and the following points may be con- 
sideredas accepted by most hygienists (1) a permanently 
high ground- water, that is, within 5 feet of the surface, is 
bad, while a permanently low ground-water, that is, more 
than Id feet from the suifnce, is good , ancl (2) violent 
fluctuations are bad, even with an average low gtound- water, 
a comparatively high ground-water with moderate and slow 
fluctuations may be healthy. According to the school of 
Pettenkofer, it is the ground-water which determines the 
spread of certain forms of disease, such as cholera and 
enteric fever. A previously high level, succeeded by a fall, 
with a certain height of temperature in the soil-air, is the 
condition believed by them to be the one most favourable 
for disease production. Healthy soils are the granites, 
metamorphic rocks, clay-slate, limestone, sandstone, chalk, 
gravel, and sand, unhealthy are — clay, sand and gravel 
with clay subsoil, alluvial soil, and marsh-lands, with the 
exception of peatlands. Among the unhealthy soils ought 
also to be included all “made” soils, particularly those 
that are formed so often m towns from rubbish of all sorts 
Such soils ought not to be occupied as building sites for at 
least two years 

3. The sanitation of dwellings involves numerous points 
The site has been considered m the previous section, but 
the importance of excluding soil emanations must be insisted 
upon The placing of a dwelling in any spot of ground 
tends to exert an extractive force upon the soil, because the 
air of the dwelling is almost always warmer than the 
external air, and there is therefore a constant danger of 
sucking up the more or less impure soil-air into the dwell- 
ing Hot only Is this a recognized souice of disease, but 
fatal cases of direct poisoning have sometimes resulted, as 
when coal-gas has escaped into the soil below or near a 
dwelling An impervious foundation is therefore necessary, 
although this precaution is too often neglected, even in 
high-class dwellings. Houses ought to be so arranged that 
they may receive plenty of light, not merely for work or 
convenience, but as a matter of health. Sunlight, for full 
health, is as necessary as air, and this is now so strongly 
recognized in America that in many of the hospitals m 
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that country rooms are piovided where patients may take 
a “sun-bath ” 

The materials of which houses are built aia various, 
Wooden dwellings have advantages, but there is always the 
danger of fire Buck or stone is most commonly med, but 
very good dwellings may be made of concrete oi even of 
mud. Probably the bust material is gojd, sound, well- 
burnt brick Drynesa must be secured by means of damp- 
proof couises along the foundations, hollow walls, and 
cementing or slate-hanging externally Non-absorbent 
surfaces internally are important, although some writers, 
such as Pettenkofer, &e , have been inclined to attribute 
the unhealthmess of dwellings to the impermeability of the 
walls obstructing air change But where air can pas^, 
organic matter can lodge and become a source of danger. 
It is better, therefore, to have non-absorbent sni faces as 
much as possible, and to provide for ventilation m other 
ways. Pamt that can be washed is therefore better than 
paper , if the latter is used it had better be glazed Cate 
should be taken to scrape off all old papers beneath, as they 
and the paste used with them tend to decompose and become 
injurious to health. Ceilings ought to be impervious as 
well as walls, and floois ought to be made of well-fitting 
seasoned wood, caulked, and oded or varnished so as to 
make them water tight 

Proper cubic space is a matter of great importance, for 
upon it depends tbe renewal of air The ait. of an air-space 
can seldom be changed oftener than tin ee times an hour, 
hence the space ought to be large enough to allow of such 
rate of change providing enough of air for lespiratoiy 
purposes. The furniture of rooms, especially sleeping rooms, 
ought not to be too massive, whilst curtain* and hangings 
too often form traps for dust and organic matter 

The wanning of houses is important, aud i& generally 
badly and wastefully done. Tbe open fire-place has great 
advantages, but it is m many cases insufficient TVheie 
any general system is employed it is better to warm the air 
m the room itself, as by pipes conveying hot water or 
steam, than to warm it before delivery. Overheated loonr* 
are a source of ill-health For sitting-rooms GO 0 to 65 c is 
quite enough , for a study oi work-room 60° i& sufficient, 
even in some cases less than this, A sleeping-room need 
never be above 6(P, often with advantage below it Fredi 
air ought not to be sacrificed to tempexature, except under 
extreme circumstances Dwellings should not be occupied 
for some time after building, till they are thoroughly dry 
Rheumatism, chest disea&es, &c , are very apt to ause from 
neglect of this precaution 

Scrupulous attention to cleanliness is necessary in 
dwellings, and there is wisdom in their periodical vacation 
for a certain time, so as to let them lie fallow, as it were, 
and interrupt the continuity of deposit of organic matter. 
Dwellings ought to be scattered over as wide an area as 
possible, for statistics show that sickness and death-iate are 
often inversely proportional to the amount of aiea per head 
occupied by a community, The area per head in London is 
estimated at double that of Paris and many other cities, 
whilst at the same time its deatli-rate is smaller than that 
of any other large city m Europe. 

4. Air is the prime necessity of life Food or water 
may be abstained from for a considerable time, and we may 
thus have an opportunity of replacing either should we 
doubt its purity or wholesomeness, but the atmosphere 
around us we must breathe or die, Hence the paramount 
necessity for having it pure But, although this is apparently 
so obvious, attention to its importance has been very 
generally omitted. Air consists of a mechanical mixture 
of oxygen and nitrogen, m the proportion of nearly 21 per 
cent of the former to 79 of the latter, with small quantities 
in addition of carbonic acid, moisture, organic matter, 
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Ac. By respiration and combustion air becomes vitiated, 
the oxygen diminishing and the carbonic acid and organic 
and suspended nutter increasing, 'Within certain limits 
the amount of carbonic acid is m itself immaterial to health, 
but it is important as a measure of the amount of organic 
matter, which is really the dangerous impurity. Air 
vitiated by respiration is also much more dangerous than 
when the carbonic acid is partly the result of combustion. 
It is now pretty generally admitted that air cannot be con- 
sidered as really good and fit for respiration in which the 
respiratory impurity reckoned as carbonic acid much ex- 
ceeds two parts m 10,000 by volume. On the other hand, 
if air can be kept down to this point, the condition may 
be looked upon as satisfactory. The amount of impurity 
given off by living beings varies of course with size, weight, 
age, sex, and work, but it may be allowed that under ordi- 
nary circumstances it amounts to about six cubic feet of 
carbonic acid per head in ten hours during repose. This 
requires an hourly supply per head of 3000 cubic feet of 
fresh air for its dilution, and this amount should be largely 
increased during work or in sickness (see Hospital). The 
diseases which have been shown to arise from the effects of 
vitiated air are widely prevalent, including such as con- 
sumption and other forms of scrofulous disorders, bronchitis 
and pneumonia, sore throat, Ac, Crowded and ill-venti- 
lated places also tend to increase the virulence and the 
rapidity of spread of the various communicable diseases. 

5. Cleansing , including the removal of slops, excreta, Ac., 
forms one of the most important and also most difficult 
of questions The main principle is that all should be 
immediately and effectually removed from the house and 
its neighbourhood, and that there should be no possibility 
of reflux of foul air from drain or cesspool. The system of 
water-carriage is certainly the cleanest and most convenient, 
especially among large communities, but other systems find 
advocates. In villages and isolated houses the earth 
system and other dry methods have many advantages. The 
question of the disposal of sewage is a very large one, into 
which it is imposoible to enter hera Hitherto all or almost 
all the material has been wasted by being poured into 
rivers or the sea, the streams being thus polluted and the 
shores rendered offensive. The object to be aimed at is to 
utilise a product of undoubted fertilizing influence, without 
endangering the health of the community. The diseases to 
be apprehended from imperfect methods of sewage removal 
are enteric fever, cholera, diphtheria, sore throat, and an 
aggravation of most other diseases, especially those of an 
eruptive character* Ashpits ought to be especially attended 
to, their neglect being attended with much danger. 

6. Water-supply, although included under the head of food 
and beverages, merits special consideration, so important 
is its relation to health, both directly as a drink and indi- 
rectly with reference to its many other uses. It is required 
for drinking, cooking, the cleansing of person, clothes, and 
dwelling, and the flushing of closets, sewers, and drains. 
The hygienic requirements are that water should be good 
in quality and sufficient in quantity* Good water should 
be clear, colourless, quite free from suspended matter, of a 
good lustre, and should have a pleasant sparkling taste, the 
latter qualities being due to the carbonic acid and atmo- 
spheric air dissolved in it In its chemical composition it 
ought to be as free as possible from organic matter. The 
evidence in favour of communication of disease by means 
of drinking water is now very extensive, and we may cite 
diarrhoea, dysentery, ague, enteric fever, and cholera as 
among the diseases which may be conveyed through this 
channel Numerous parasites also find their way into the 
human body by this means. Hard water is objectionable 
for cooking and washing, nor can it be recommended for 
drinking, although some insist upon a certain amount of 


hardness being essential. In the case of water being 
impure, boiling, distilling, or filtering may be resorted to. 
The two former are the most efficacious, but the last has 
advantages of convenience if properly carried out Char- 
coal filters, if properly cleansed, or renewed sufficiently 
often, are useful, but it is better to have a matenal that 
purifies without risking any deterioration of the water itself. 
Such filters as the spongy iron and the carferal effect this. 
All filters, however, require the medium to be cleansed or 
renewed periodically. In a house the chief dangers are 
from dirty cisterns and fiom pipes being connected with 
drams and closets. All supply should be on the constant 
system, and no pipe supplying a closet should be resoited 
to for drinking purposes All overflow pipes should deliver 
in the open air The quantity of water required per head 
may be stated at a minimum of 1 2 to 1 6 gallons per diem 
where there is no general system of drainage, and about 25 
gallons with drainage. In towns more than this is neces- 
sary, and from 30 to 50 gallons are desirable In sickness 
generally double the amount is necessary that is required 
in health. The source of the water ought to be pure, — 
springs, deep wells, and upland surface water being the 
best. Shallow wells and rivers to which sewage gams 
access are most to be avoided 

7 For food and beveiages the reader is referred to the 
article Dietetics 

8 WoiL and Unerase . — The kinds of work performed 
by man are of course very various, but they may be reduced 
more or less to a uniform standard, which is usually reckoned 
as so many tons (or pounds) raised through one foot, or, 
tersely, as foot-tons or ton-feet. A fair day's work is 
generally taken at 300 foot-tons, a laborious day’s work at 
450, and the maximum to be expected, except under very 
special conditions, at 600. For this work a certain time 
should be allowed, as the strain increases (almost in a 
geometrical ratio) with the velocity. Usually speaking 50 
foot-tons an hour is a fair amount, and this ratio is equal 
to a walk of three miles for an average man. The amount 
for mental work has not been accurately calculated, but it 
may be safely assumed that a man of sedentary occupation 
ought to take exercise of a physical kind varying from 50 
to 100 foot-tons per diem. In all cases his food ought to 
be proportioned to his work, for it is now recognized that 
man is a machine, whose work depends upon the energy 
derived from the food he eats. 

9. Clothing and Personal Cleanliness . — Clothing should 
fulfil the functions of preserving warmth m cold weather, 
providing covering without being too oppressive m hot 
weather, keeping out wet in wet weather, and yet allowing 
sufficient transpiration for health. At the same time it 
ought to admit of frequent change and cleansing. Dr 
Parkes has pointed out that it is probably due in some 
measure to cleaner habits with reference to clothing that 
the diminution of typhus fever should have been so marked 
in recent times. Personal cleanliness is also a matter of 
great importance, a daily general bath being advisable for 
every one. Fox animals as well as human beings it has 
been shown that cleanliness is conducive to improved 
appetite and general health. Filth is one of the prime 
factors in the production and propagation of most of the 
devastating plagues known to mankind* 

10. Prevention of Disease . — This is a large question, on 
which we can only briefly touch. Much depends upon our 
knowledge of setiology or the remote causes of disease. 
The best rule for preventing disease is to follow out care- 
fully the principles of general hygiene, laid down with 
reference to pure air, pure water, proper food, cleanliness, 
Ac. Some diseases may be more specially provided against, 
such as paroxysmal fevers by the use of qumine, and small- 
pox by vaccination, bat for the great majority of diseases 
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no such special preventive is known Some diseases, such 
a -5 typhus fever and plague, are successfully combated by 
scattering the population over a large area and inducing 
the freest ventilation, and to all diseases this plan may be 
applied with more or less effect In those diseases which 
are known to be communicable, such as scarlet fever, 
isolation of the patients is an effectual means of arresting 
the spread , but the poisons of others, such as measles and 
hooping-cough, are so subtle that isolation can only be 
looked upon as a measure of doubtful success Much sfciesa 
has been laid upon disinfection as a means of preventing 
disease, and if properly carried out it has some efficacy 
But it is a mistake to place too implicit reliance upon it as 
ordinarily practised. In dealing with clothing, bedding, 
&c , the best method is the application of heat, at or above 
the boiling-point of water, which may be done by means 
of dry heat, superheated steam, or boiling water. In 
fumigafcingplaces, burning sulphur or the vapour of chlorine 
or nitrous acid is used, but to be effectual the air must be 
rendered for the time irrespirable The solid and liquid 
disinfectants (so-called) are chloride of lime, the perman- 
ganates, carbolic acid, and a great many similar substances, 
many of which have been made the subjects of patents A 
large number of them are merely deodorants It may be 
stated generally that disinfectants are useful as adjuncts to 
other hygienic measures, but that they cannot replace them, 
except to a small extent, and in a very impeifect way 

11 Disposal of the Dead . — The most frequent plan is 
interment in the earth, but it may well be a question if 
this be the best plan , it has certainly led to much evil 
when carried out near habitations. Two other plans have 
been suggested, viz., burial at sea (suggested by the late Dr 
Parkes) and cremation. The former is hardly likely to be 
resorted to, but the latter would be effectual m preventing 
the evil consequences of ordinary interment At the same 
time the danger that it might too effectually conceal much 
secret crime has to be taken into account 

Bibliography — E A Paikes, Manual of Practical Hygiene , 
edited by F. de Ckaumont , G Wilson, Handbook of Hygiene, A 
Wynter Blyth, Dictionary of Hygiene (after Taidien); F de Chau- 
mont, Lectures on State Medicine; A H. Buck, Hygiene and Public 
Health } JSTew York, Michel Levy, Traitt & Hygiene Pubhgue et 
Prime , Yon Pappenheim, Handbuch der Samtats-Pohzei , Roth and 
Lex, Handbuch der Mihtansche Gesuiidheitspjlege ; and numerous 
works and monographs on special departments (F be 0.) 

HYGIHUS, Caius Julius, a native of Spain, and the 
freedman of Augustus, by whom he was made chief of the 
Palatine library. He is said to have fallen into great 
poverty m his old age, and to have been supported by one 
C Licimus. He was a voluminous author, and his works 
included topographical and biographical treatises, commen- 
taries on Cinna and on Virgil, and disquisitions on agricul- 
ture, bee-keeping, and the military art All of these are 
lost But there have come down under his name two 
school treatises on mythology, which have produced much 
discussion They are entitled (1) Fabiilaruni Ztbe? , con- 
taining 277 mythological legends, and valuable for the use 
made of the Greek tragedians ; and (2) Poeticon Astrono - 
Trucon Libri IV , an astronomical treatise of little value. 
Both are abridgments; both are by the same hand, but 
from the “ tyro-like mistakes” in both they have been 
thought unworthy of the librarian of Augustus It is not, 
however, impossible that they are early compositions of his, 
written before he had gained full command of the Latin 
language A suggestion has also been made (Bursian in 
Fleckeisen’s Jahrbuch , xciu p 773) that a work of Hy- 
ginus, named Genealogies, was abridged by a grammarian 
of the latter half of the 2d century, who appended a 
treatise on the whole mythology arranged according to my- 
thological views. This text-book, retaining the name of 
Hygmus, would be used in the schools, and would be from 
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time to time altered and augmented. But in these, as in 
the many other opinions that have been advanced, there is 
nothing beyond conjecture 

HYGINUS (surnamed Gjromaticus, from gruma, a sur- 
veyor’s measuung rod), a writer on land surveying and 
castrametation, who flourished in the reign of Trajan 
(9S-117 ad), There survive fragments of a comprehen- 
sive treatise De nntmtw mbits cash arum or De castrameta- 
tione , and of a vork De hmitibus constduenchs, which may 
be found in Lachmann’s edition of the works of the 
Roman Gromatics (1818), i. 10S-134. 

HI’ GEOMETRY In the British Islands all are familiar 
with the and character of the east winds of spring, and not 
a few are only too painfully aware of the discomfort 
experienced while under their influence, and all are like- 
wise familiar with the opposite state of the atmosphere, 
most frequently and unmistakably occurring also with east 
winds, when every object feels damp and clammy to the 
touch, and horses on the streets are seen each with a steam- 
ing cloud of dense mist around it In certain other 
climates, such as are met with in India and South Africa, 
these effects are greatly intensified, so that on the one hand 
the ivory scales of thermometers, quill pens, and other 
objects curl up, articles of furniture open at the joints and 
split up, and the grass which covers the soil is reduced 
to a state of tinder ; and on the other hand, everything 
becomes so permeated with moisture that, even m the 
interior of houses, furniture, books, and wearing apparel 
become sodden with wet. These different effects depend 
on the states of the air as regards the quantity of aqueous 
vapour diffused through it taken in connexion with the 
temperature, these varying from the completest possible 
saturation of the air, which is of occasional occurrence m 
the rainy season of some tiopical climates, to that extreme 
desiccation of the air which sometimes happens m Great 
Britain in spring, but more completely and frequently in 
such dry summer climates as that of the Punjaub. 

A large number of substances, such as sugar, flour, and 
bread, possess the property of absorbing moisture, and most 
gases, as well as air, absorb and retain aqueous vapour. 
The term hygromehy is employed to signify the measure- 
ment of the degree of dampness of substances, and to denote 
the processes by which their humidity is ascertained. The 
term, however, may be considered as restricted to the 
humidity of the atmosphere, owing to the paramount im- 
portance of that branch of the subject, and the slight and 
unsatisfactory knowledge we yet possess of the laws of 
hygrometry of other substances. 

All organic substances contain pores for the conveyance 
of their juices, and are influenced by the accession of mois- 
ture, some of them very markedly so. Every species of 
wood is liable to these hygrometric changes, the amount of 
contraction and expansion being much greater across the 
grain of the wood than lengthways. Hence the panels of 
doors are fitted into grooves so as to allow of shrinkage, for, 
if secured at the edges, the panels must inevitably split 
The hair of animals is also eminently hygrometric, curling 
and uncurling as the air becomes drier or moister, and ifc 
is because of the peculiar sensations accompanying these 
hygrometric changes that the cries and behaviour of many 
of the lower animals furnish valuable prognostications of 
weather changes. Similarly many manufactured objects, 
such as paper, cordage, Ac., vary m weight, hulk, form, and 
elasticity with the varying degrees of humidity of the air, 
and other interesting prognostics have been drawn from 
these hygrometric changes. 

In the earlier stages of the investigation of the hygro- 
metry of the air, the hygrometric properties of several sub- 
stances were made use of as instruments of observation. 
Of these may be named the twisted Indian grass ( Oobeena 
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ll'ohx*% employed by Captain Ivafcer on account of its 
remarkable property of twisting and untwisting according 
U the dampness of the air; a slip of whalebone cut across 
di 2 fibres, used by Ds Luc ; and the hygrometer of Saussure, 
which was formed of a hair from which the oily matter had 
hem previously removed, and which stretches when moist 
and contracts when dry. Experience has, however, shown 
that none of these hygrometers are satisfactory instruments, 
seeing they give inconsistent results, and are liable when 
in use to great and uncertain changes. Hence, while they 
serve to give the roughest idea of the state of the air as 
regards moisture, they have fallen into disuse as accurate 
instruments of observation of the hygrometry of the atmo- 
sphere* But in the intensely cold climates of Russia and 
Siberia, the hair hygrometer still continues to be used as 
an instrument of observation ; an! when we consider the 
tediousness and difficulty of making hygrometric observa- 
tions with the hygrometer in most general use when the 
temperature of the air descends below the freezing-point of 
water, the hair hygrometer should perhaps be considered 
as good an instrument as is available to put into the hands 
of ordinary observers in times of low temperature. 

The most accurate hygrometers are those which are con- 
structed, not as the above, on the principle of absorption of 
vapour, but on the principles of 
condensation or evaporation. The 
well-known fact that the tempera- 
ture of a wet body is lower than 
that of a dry one when under the 
same atmospheric conditions was 
applied by Sir John Loslia to mea- 
sure the humidity of the air. 

Leslie’s hygrometer (fig, 1 }, which 
is an adaptation of Ms differential 
thermometer, is formed by uniting 
two tubes hiving a bill blown on 
the end of each, into which some 
coloured sulphuric ether has been 
previously introduced. When both 
bulbs are at the same temperature, 
the dull stands at the zero of the 
scale, but when one of them is 
covered with wetted piper or 
muslin the instrument shows the 
depression of temperature of the 
wetted bulb. In order to ascer- 
tain the quantity of moisture cor- 
responding to the reading of a 
La die’s hygrometer, we must de- 
duct from the total quantity of 
moisture which the air of the tem- 
perature at the time of observa- 
tion is capable of holding the 
deficiency due to the degree of cooling shown by the 
hygrometer. 

As no air is ever absolutely dry, but contains more or 
lass moisture, it is evident that if any mass of air be cooled 
sufficiently it may ha made to deposit its moisture, A 
familiar example of the condensation of vapour is seen in 
the formation of dew on a tumbler filled with cold water 
and brought into a warm room. This dew is caused by the 
deposition of moisture from the air in contact with the cold 
surface of the glass, which is cooled down below the point 
of saturation. The temperature of the glass at the instant 
dew begins to form on its surface is termed the dew-point, 
which corresponds with the point of saturation of the air. 

DanidFs and Regnault’s hygrometers are constructed on 
the principle of this simple phenomenon, various contriv- 
ances; being used for lowering the temperature quickly to 
any point that may be desired,, and for observing with 



Fig. 1 # — Leslie's 
Hygrometer. 


requisite precision the temperature at which the dew begins 
to form. In both cases ether is employed to lower the 
temperatuie. 

DanielPs hygrometer consists of a glass tube bent at right 
angles at two points with a bulb at each extremity, one 
bulb being of black and the other of clear glass, the latter 
covered with muslin. The liquid within the bulbs is ether, 
which at the time of being sealed is made to boil for the 
purpose of expelling the air. If the temperature of the 
two bulbs be made to differ from each other, all the ether 
is transferred from the warmer to the colder bulb. In 
making an observation the whole of the ether is first trans- 
ferred to the black bulb, and ether is then dropped on the 
muslin covering outside the clear bulb. This ether quickly 
evaporates, and in doing so rapidly lowers the temperature 
of the clear bulb so that the ether inside the black bulb 
distils over into the clear bulb. The result is a lowering 
of the temperature of the black bulb, and, as soon as this 
falls to the temperature of the dew-point of the air where 
the experiment is conducted, a ring of vapour begins to be 
formed outside the black bulb, more or less dulling its 
surface. At this instant a thermometer placed inside the 
tube with its bulb immersed in the ether filling the black 
bulb is read, and the reading gives the dew-point of the- 
air at the time. 

Begnault’s hygrometer is a little more complicated than 
DanielPs, but its indications are much more trustworthy. 
It consists (fig. 2) of a glass tube or cap- 
sule A, having on the bottom and a little 
way up a highly polished silver surface, 
ami closed by a cork with two holes. 

Through one of these holes the stem of a 
thermometer B passes, having its bulb at 
the bottom of the silvered capsule, while 
through the other hole passes a narrow 
metallic tube C, one end of which opens 
close to the bottom of the capsule, and the 
other end may, if desired, be connected 
with an aspirator or air-pump. In makiug 
an observation as much ether is introduced 
into the capsule A as will cover the bulb 
of the thermometer, and then by trans- 
mitting air through the tube C the ether 
vapour is withdrawn from the capsule A 
through another tube D. By this means 
the temperature of the ether is very rapidly 
reduced, and since the whole mass of the 
ether is agitated by the air-bubbles which 
rise through it from the bottom of the 
capsule, the cooling of the ether is equal 
throughout The thermometer is then 
read quickly, but to ensure an accuracy to 
the tenth of a degree a second and a third 
experiment, conducted more slowly, should 
be made. As showing the rapidity with 
which observations can be made with this 
hygrometer, Henry E Blanford on one 
occasion made six observations in six 
minutes in the dry climate of Secundera- 
bad, when the temperature of the air was 93°, the dew- 
point 5 1 and the relative humidity consequently 24°. The 
temperature of the air at the time of observation may be 
ascertained in the usual way, or by means of the thermo- 
meter E, if care be taken that its temperature is unaffected, 
by the proximity of the person of the observer. 

Owing to the expense and great trouble attending the use 
of hygrometers which give the dew-point directly by con- 
densation, another hygrometer has come into extensive use 
by which the dew-point is determined indirectly by evapo- 
ration* This is .August’s hygrometer, sometimes called 



Fig. 2. — -Beguauirs 
Hygrometer. 
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Fig 3 —Dry ami 'Wet 
Bulb Hjgiometei 


Mason’s hygrometer, but more generally known as the diy 
and wet bulb hygrometer, which has the strong recom- 
mendation of being self-acting, and requiring only the read- 
mgs of the two thermometers m making air observations 
This hygrometer (fig, 3) consists 
-of two theimometers a and b 
similar to each other m all re- 
spects except that one of them 
has a piece of muslm tied closely 
over the surface of its bulb c, 
and kept constantly wet by a 
few thieads of cotton which con- 
nect it with the water in the 
vessel cl The water then which 
rises fiom the vessel by capil- 
lary attraction spreads over the 
muslin, and evaporates from its 
surface with more or less rapidity 
accoi dmg to the dryness or moist- 
ness of the air , and the greater 
the dryness of the air the greater 
is the difference between the 
observed readings of the diy and 
the wet thermometers. 

The formula for deducing the 
hygrometric state of the air from 
these two observations has been 
investigated by Professor Apjohu 
(Trans. Boy Irish Acad , vol. 
xvu.), and has been already de- 
scribed (see Atmosphere, vol, 
in, p 32) As it is very 
troublesome to go through the calculations for each fresh 
observation, tables have been piepared which give the dew- 
point by inspection The best of these tables m English 
measures are those of Glaisher, fifth edition, constructed 
empmcally from dueefc experiments earned on at Green- 
wich, combined with Itegnaulfc’s last revised tables relat- 
ing to aqueous vapour Theie can be but one opinion 
as to the great service rendered to meteorology by Glaisher 
in the preparation of these tables, which give results 
approximately correct for high and moderate humidities 
and for situations at no great height above the sea , in other 
woids, they may be regarded as accurate for at least such 
conditions as are presented by the climates of the British 
Islands They are, however, insufficient, owing to the com- 
paratively large errors attending their use, for the reduction 
of observations made m elevated situations and m such 
and states of the atmosphere as are of fiequent occurrence 
in India and South Africa. The pieparation of such tables 
remains still a serious desideratum m meteorology, and 
another desideratum equally important is the mtioduction 
of a simple, handy, and accurate method of observing the 
hygiometry of the air when its temperature descends below 
the freezing-point of water, some method which would in- 
volve only a minimum of manipulative skill and trouble m 
making an observation. See Atmosphere. (a b ) 
HYMEN, or Hymemus, was originally the name of the 
song sung at marriages among the Greeks As usual the 
name gradually produced the idea of an actual person whose 
adventures gave rise to the custom of this song He occurs 
often m association withLmus and Ialemus,who lepresent 
similar personifications, and is generally called a son of 
Apollo and a Muse. In Attic legend he was a beautiful youth 
who, being in love with a girl, followed her m a procession to 
Eleusis disguised as a woman, and saved the whole hand 
from pirates As reward he obtained the girl m marriage, 
and his happy married life caused him ever afterwards to 
be invoked in marriage songs. At other times the tale is 
of an opposite character, Hymen was unfortunate either 


by dying on his marriage day or in some othei way, and he 
was invoked to propitiate bun and aveit a similar late. He 
occurs often m the tram of Aphiodite, along with Eros 
Himerus, Pothus, kc According to Orphic legend he was 
restored to life by Asclepius. 

HYMENOPTERA (the Piezata of Fabiicius, Jlauifluger 
or Adeiflugei m German), an order of Insecta (so named 
from their wings being joined, as hereafter described) 
containing the insects commonly called bees, wasps, ants, 
ichneumons, gall-flies, sau -flies, and otheis less known 
which have received no English names The mam charac- General 
tens tics of the order are these — the possession of foui cliaT acter' 
wings, of which the anterior are alw T ays larger than the l£! * lcs 
posterior, always of the same texture, and mostly with 
neivures ai ranged m regular patterns, a dense hard skin, 
smooth, shining, or very hairy ; a mouth always provided 
with mandibles adapted for biting, though the other mouth 
parts may be so modified as to serve for mastication, oi fui 
the sucking, or rather lapping, of liquids The female is 
provided with an anal instrument connected with oviposi- 
tion, and sometimes serving for defence, in which case it 
is in communication with a poison gland They undergo a 
regular transformation, and have larvae piovided with legs 
on the thorax and abdomen, or on the former part only, or 
(as is more often the case) entirely footless 

The wmgs have few nervures, and may be even entirely "Wings, 
devoid of them, when present they proceed from the base of 
the wing, or from the costa (the part winch bounds the wing 
in front) towaids the apex, winch they may oi may not 
reach Connected with the lateral nervures aie otheis 
(recurrent nervuies) winch unite them together, and form 
m this way regular cellules The first two lateral nenures 
(those nearest the top) are the most important, and are 
called the “marginal” and “ submargmal * respectively, 

The cellules winch they form by means of the cross oi re- 
current nervures are called the “marginal” and “sub- 
margmal cellules ” Not unfrequently there is, towards the 
apical third of the costa, a thickened spot (considered by 
some to act as a counterpoise when the insect is flying) 
termed the “stigma” or “pterostigma ” It is not alwajs 
present, however, and when present may he very small, 
or, as m Pachylostica, very large and projecting In a 
similar w T ay the hind wing may contam lateral and cross 
nervures, but they aie few’er in number and in importance, 
and may be entirely absent, although present m the larger 
pair. The arrangement of the nervures m the Hymenopfn a 
undergoes, m the various families, great diversity, and, what 
is of great importance m classification, their form, in the 
diffeient families, and even genera, is, within certain limits, 
remarkably constant. On this account great attention has 
been paid to them, and each nervure and cellule has 
received a distinct name The use of the nervures and 
cellules does not lead to the formation of artificial groups ; 
for we find that the existence of a particular arrangement 
of the neivures in a hymenopterous insect denotes the pre- 
sence of other characters. Each family indeed has its own 
form of wing, as will be seen from the accompanying figures 
The relative value, however, of the neuration in classifica- 
tion is not always the same. It is of much greater import- 
ance, for instance, with saw-flies than with bees The 
wings are usually shorter than the body, and may be so 
short as to be useless for flight ; they may be even entirely 
absent. Apterous species are found m almost all the fami- 
lies. In most cases it is the females only which are thus 
deprived of the power of flight. But the opposite of tins 
may exist, as, for instance^ with a curious species of 
CJialadidce which lives m the nest of bees as a parasite. 

With ants, again, the neuters are always wingless ; and the 
females lose fiieir wings when they commence the formation 
of a colony. It is worthy of remark, too, that some Chalci- 
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didx and Oxt/uM, wliiclt are normally winged, occasionally 
appear in an apterous or semi-apterous condition. On tie 
anterior margin of tie hind wings are placed a number of 
v e rr minute hooks, which fit into a thickened rim. on the 
posterior margin of the front wings, so that the two 
become united, and strike the air as one whole. The wings 
are usually transparent, and, in certain arrangements of 
the light, are seen to be highly iridescent. Occasionally 
they are coloured in patches, or are entirely black or blue ; 
in the latter case, they are not unfretpiently of a thickish 
texture and have a metallic lustre, as, e.§., in Hijlotoma . 
The smaller forms (Chalcididce aiid Oxyum) have few or no 
nervares. Some of these have the wings deeply fringed ; 




Y/uigri of Hymenoptera. 

L Tenthredinidas marginal 5 % appendicular; 3, 4, 5, 6 , snb- 

m a r gin^ ; 7, 8 , 9, discoidai ; 10* cpsUtl;. 11, 12, branchial ; and 13, lanceolate 
ceilaics; e, &, c r sabmargiaftl nermres ; d, basal nervures ; e, /, recurrent ner- 
rar®s; costa. 2. CyrtipM® (Cmips), 3, Chalddidse ( Peri - 

4, 0 xjw& (Codrus). 5. Oxynra (Myrtur). 8 , Braconidse (Bracon), 
7 . khaeamoaidste (Tr^tm). 8 . Chrysldldaj {Cleptes). 9, Forxnicidse {Formica). 

1L AMbopfcilia {Apal&us), 

mi Mymar m&Fldbrinw have tke wings as it were cleft and 
stalked * that is to say, there is a long, thin stalk projecting 
from the thorax for a certain distance ; then it dilates into 
a number of deeply fringed branches (see fig, 5), 

The head is seldom broader than the thorax. It is 
usually of a more or less globular shape, but may be much 
flattened and long. The compound eyes are placed along 
the sides, while the simple eyes, or ocelli, are arranged in 
a triangle on the vertex Certain ants and Chalcidida? are 
blind. Others have eyes, bn fe want the ocelli The mouth 
organs are, except with bees, adapted solely for mastication 
of for prehension; while, in addition to performing these 
functions, wasps use them for building up or digging out 
their nests in the ground or wood* Some worker ants and 
other aculeates (especially males) have the mandibles enor- 
mously developed. JBlmtophaga, an insect found in figs, 
has a curious mandible, remarkable, not in itself, but by 
having attached to it an appendage whose use is supposed 
to be to clean away the juice of the fig from the mouth. 
The maxilla and labium are provided with jointed palpi. 


The number of joints in the maxillary palpi is^ usually 
five, but may be more or less than that ; the labial palpi 
are two- to four-jointed. It is with bees tbat the mouth 
parts (and especially the ligula) have their greatest 
development and specialization, With them the various 
parts (except the mandibles) are elongated to form a 
sucking tube, by means of which they lap up the nectar 
of flowers. 

The form of the antenna is very variable. They may Antennae, 
have three ( Hijlotoma ) to sixty joints (ichneumons); may be 
very long and thin as in ichneumons, or scarcely projecting 
beyond the head as in Perga ; of uniform thickness, or dis- 
tinctly clavate as in Cimhex ; bare, or very hairy. Then they 
often differ very much in the males. Lopkynts (Tenthre- 
dinidce) and many Chalddidce havethempectinated in various 
degrees ; they are deeply forked in Bchizocera ; and many 
others have them covered with long hair, although they are 
quite bare in the other sex. In some families the number 
of joints varies very much, but most Aeuleata have the 
same number, namely, 13 in the male and 12 in the 
female. These appendages serve as sense organs, especi- 
ally for the discovery of food, and, in the male, for finding 
the female. At any rate an iehnenmon (for instance) 
when searching for a larva in which to lay its eggs (and 
this has especially been noticed with those which oviposit 
I in concealed larvae) keeps them in a state of continuous 
! trembling motion, and males have also been observed to 
' do the same when searching for the females. 

The three divisions of the thorax— pro-, meso-, andmeta- Thorax 
thorax— have pretty much the same relative proportions in 
all the families. The prothorax is small. The upper part 
I is strongly articulated to the mesothorax, while the lower 
I is freer; and it is by means of this lower part that the head 
! is united to the thorax. The metathorax is very large, as 
| might be expected, from its having to take such an import- 
j ant part in flight. As for the seutellum it varies more than 
; any other portion of the thorax. Mostly it is flat, or at 
| least only slightly raised above the mesonotum; but in 
| the smaller groups ( Oxyura , CJialcididce , Cynipidce) its 
[ form, is sometimes very curious. In JEgilips ( Cynipidce ) 

! and Agriotypes (Ichneumonidce) it is produced into a sharp 
more or less curved spine; in Eucoela it is cup-shaped, that 
is to say, it is raised up, and has the centre hollow. It 
undergoes, however, its greatest development with some 
Chalcididw . In Chirocerus , for example, it is lengthened 
so much that it reaches the middle of the abdomen. The 
metathorax is never very large, nor does it exhibit any 
marked peculiarities. 

The legs show the same manifold diversity in form that I-egs* 
we found to exist with the other appendages. The basal 
parts— the coxae and trochanters— are not usually of any size, 
except in the lower tribes, e.g., Chalcididce. In classifica- 
tion the trochanters are of value, for we find with the 
Aculeate c they are joined to the femora by a single joint, 
whereas in all the, other Eymmoptera there are tw T o joints. 

Hence the bees, wasps, &c*> form the division Monotrocha ; 
and the ichneumons, saw-flies, &c., are denominated 
IHtrocha, Some Ghalddidcc have the femora greatlj 
thickened, and toothed on the under side; 1 but as a rule 
it does not show any striking peculiarity unless it be with 
some male insects. As might be expected from their more 
intimate connexion with the habits of the insects, the tibiae 
and tarsi vary according to the uses they are put to, apart 
from locomotion. With bees (at least with thenon-parasitie 
species) they are employed to carry the pollen necessary for 
the nourishment of the young; for this purpose they are 

1 The enormous development of the hind femora in ChaUis and 
Zeucaipfe does not appear to give these insects eitra leaping power. 

Other Chalcididce which have not thickened femora can leap consider- 
able distances. " 
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provided with hairs, or the apex of the tibia and base of 
the tarsL are flattened out to form a plate on which the 
pollen is stored for its easier and more economical convey- 
ance to the hive, They are nclily spined m the sand-wasps, 
and are thus useful to the animals m digging out the nests 
which they form in the earth At the base of the tibiae are 
placed two spurs (calcaria), which, however, may be absent. 
Finally the tarsi are provided with plate-like processes 
termed patellae, which may be very largely developed, 
especially with males ; and the front pair may terminate m 
large jointed raptorial claws, as is the case with CMogynus 
(Oxyura) 

Ah- The abdomen may be united to the metathorax m two 

Aomen wa ys x fc may be joined fco it by its entire width, or by a 
narrow pedicle only. In the former case the thorax and 
abdomen form as it were one whole, so that the body has j 
the appearance of being composed of only two parts, 
whereas in the other section the three divisions, head, 
thorax, and abdomen, are clearly separated, or specialised. 
It is only the Smcidce and Tenthredmuke which have the 
abdomen united by the whole width. Thus the order 
becomes divided into two well-marked divisions, one repre- 
sented by the Tenth edmdce (having the abdomen sessile) 
and the other by the Aculeate s, Icluieuniomdtb (having it 
appendieulated). The abdomen shows little variation in 
structure 01 form in the Tenthredinulce , but does so to a 
large extant with the others. Usually more or less globular 
and rounded, and not of any great length compared to the 
head and thorax, it is often very much compressed and 
sabre-like, as m Qphion, or very long and thiead-hke as in 
Pelecmus ; then it may be joined to the thorax m such a 
way as to be semi-sessile, or by a very long, thin, thread- 
like pedicle ( Pelopm$ } many Chcdcididce , and Cynipidce) 
Between these two exfci ernes theie are all giadations, the 
form of the abdomen depending on the habits of the insect, 
upon its manner of self-defence or of oviposition As re- 
gards the number of the segments, it varies. It is 8 with the 
Tenthredundce and with the Sv icidce , but m other groups 
it is less Through one or other of the basal segments 
being greatly developed, and the terminal ones correspond- 
ingly reduced iu size, some groups appear to have only 3 or 
4 ( Qhysidiclce ). The Aculeata have always the same num- 
ber, namely, 7 in the males and 6 in the females Some 
bees ( Ccehoxys ) and Chrysididce have the abdomen aimed 
with spines or teeth at the apex. 

Eepo- The male and female organs are situated at the end of 

ductivc the abdomen They are rarely conspicuous externally 

ca S ans with the males; but iu some females they are of great 
length, and may indeed exceed considerably the length of 
the body However different iu the vanous groups of 
Eymenoptera the organs connected with the laying of the 
eggs may be, they are fundamentally constructed on the 
same plan m all of them, no matter how different they may 
appear or how various the ways* m which they may be used 
A typical ovipositor m the Eymenoptera may be described 
as being composed of three bristle-like organs, — one placed 
above, and the others below. This upper bristle is channelled 
throughout, and has (when in use) the others pressed to it 
in such a way that the thee together form a narrow tube, 
through which the egg passes. The two lower bristles are 
toothed at the lower end. These three parts are enclosed 
between a couple of two-jointed valves, situated at their 
base, which serve them as supports Thus the ovipositor 
consists of five different parts, ft exists under two forms. 
In the bees and wasps {Aculeata) it takes the form of a 
sting, or weapon of defence , and it is connected with a 
gland secreting a poison (the principal constituent being 
formic acid) which the insect injects by means of the sting 
into any thing that attacks it Besides this defensive 
(or offensive) use to which it is put, it is employed by the 
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sand-wasps to benumb the larvae and other insects or spiders 
with which they store their nests for the use of their young, 
m such a way that they remain to all intents and puiposes 
lifeless, yet still keeping fresh, until such time as the wasp- 
larvae escape from the eggs and are ready to feed on them. 

In the rest of the order —with ichneumons, saw-flies, &c — 
it is not used as an instrument of defence (some ichneu- 
mons, indeed, will attempt to pierce the hand with it 
when caught, but they are never able to do any harm) , it 
is simply an instrument for laying the eggs, and is not 
connected with a poison gland, or at any rate with a gland 
secreting a poison similar to that of a wasp A poison 
gland exists, for instance, with saw-flies, but its puiposo 
and also the manner of its use are different from what 
they are m the case of the aculeates Its function is to 
act on the plant m which the eggs are laid, — either to raise 
galls m which the larvae will find food and shelter, or to 
prevent the hole made by the ovipositor for the reception 
of the egg from closing m on the egg, and thereby mush- 
ing it , for we find that eggs laid, for example, on leaves 
are not closely pressed by the substance of the leaf, but 
have a more or less open space surrounding them 

Fiom the observations of ICraepelm on the development 
of the ovipositor, it seems clear that the grooved central 
bristle and the two basal sheaths arise in the larva from 
papillae situated on the under side of the ninth abdominal 
segment, while the two lateral (or rather lower) bristles 
have their origin in similar papillae on the eighth It 
would appear also highly probable that the parts are true 
appendages of the abdominal segments, rather than modi- 
fied portions of the body walls. 

The ovipositor is either hidden (as is mostly the case) or 
may be exserted to a greater or less extent Its length 
varies with the habits of the species , that is to say, the 
longer it is, the deeper, m wood, or m any other substance, 
does the larva, on winch the ichneumon is a parasite, live 
Species with long ovipositors occur in all the paiasitic 
families, except the Oxyum and Chrysididce With the 
last-mentioned family it is tubular It is strangely modified 
with the saw-flies With them it forms a veritable sawing 
apparatus (hence the name of these insects), being broad, 
plate-like, and toothed in various ways and degrees accord- 
ing to the habits of the insects ; according as the eggs are 
laid m leaves or in bark it is slender and thin or broad 
and thick. In the pupa state Eymenopteia with long 
ovipositors have them curled up on, and closely pressed to, 
the back It is a curious circumstance that this embryonic 
condition of the ovipositor is retained m the perfect state 
by a few forms, as, eg , Zeucaspis. 

As remaiked at the beginning of this article, the Eymenopteia^ Metamor* 
through a regulai metamorphosis— appearing m four distinct forms phoses 
The egg is generally longer than it is broad, and rounded at both The egg. 
ends The skin is always thin , never sculp tin ed, and rarely coloured ; ° 

the only instance of colour m any of their eggs known to the wntei 
being m those of certain saw-flies winch ai e more oi less greenish, and 
this coloui may have been imbibed from the leaf Many parasitic 
species (OpJnoii, Cymps , Myincu ) have pedunculated eggs,— eggs 
provided with a long pedicle or stalk, by means of which they aie 
attached to the plant or insect, as the case may be A Ti ypho7i, for 
example, attaches her stalked eggs to the laiva’s skm , it hangs by 
the stalk; and when the young tryphon-larva’s development in the 
egg is matured it leaves it by the lower end, and then pioceeds to 
bore its way into the inside of its victim A curious phenomenon 
has been observed to take place in hymenopteious eggs shortly after 
being laid , it is that they swell np (perhaps by imbibing moistuie, 
although this cannot be the sole cause of the swelling) to double or 
moie than double the size they were when laid. The number of 
eggs laid by a female varies of course with the species Colonial 
species lay the greatest number , but with them the eggs are not 
laid all at once, as is the case with solitary species. Some social 
forms lay comparatively few eggs, while, on the other hand, many 
saw-flies and ichneumons must lay some hundreds Solitary bees 
and wasps do not lay many , but it must be remembered that the 
storing of food and the building and digging of the nest are works 
of laboui and time 
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Thg The i.tTTtf* are of two sorts. Those of species with a petiolated 

larr^. a^iumtn art white, footless giuhs, incapable of any extended. 
I*;* ->ii at , nor h tins mesraiy, for they Ime not to seek their food, 
#h ,*h u pr«m led for them by their mothers —cither collected and 
hi >r d up for tin ni m nests nude by the female, as with bees and 
w i*j>, or by the eggs being placed m the bodies of other insects on 
w h th vl've as jurasitcs, ot in galls npheai ed on plants It is, 
h cvevtr, of interest to note that, while the laiva after leaving the 
f **Laws no tra^e of legs, yet they were present when it was m the 
tpg Tus show's clearly tint the legs were lost through disuse 
A 1 1 thii view is confirmed by the fact that the larvae ot the lowest 
thnsitci of the IPjuiuiudjra, tho^e with a sessile abdomen, have 
j mted tlnaao c kgs, and often aMommal kgs as well, while they, 
b'i the m <d part, lead a free existence In the lowest group of 
tliwdu M ju, tiie &u dud(t, as well as in those Tcnthmluwkv most 
nnrly alhe i to them, the latvos have only the thoracic or true legs 
TLw live either liming m wood, as Sue*\ or in stems of plants, 

. ■* C ph as, or in leaves rolled together by sdlem threads, as Lyda, 
Evipt Lyl* a Vqihus, and Xydn, all the saw-fly dime have" the 
nil'll tlmr u w and a variable number of false or abdominal kgs, 
wlm li are m feet merely prolongations of the ventral sui face of the 
b>dj, as with many phytophagous Collin a . nor hate they any- 
thing like the clampers of kpidupteroiu tatcrpdlai» Tith their 
duil n Inkts and the presence ofthe^e Central kg^, saw-fly larve 
hive a Cunuderahle rticnihLmcc to the eatupdlai^ of Lqialapiera, 
kit they may be kno.m from tin m m two ways,— by always haa mg 
i ur • than hut pms of ventral kgs t eight m Vi hi¥>% •seven m *Ve- 
M"[m t and ux m souii IbpuUnit <i sb and ntvu* having more than 
two fh Jh— sne on each -ide of the head— instead of rix on each Side 
as in L«*yid > s/< r i As witli kpi LpLivms cat* rpiilars, grten is the 

prevailirg c dorn of saw-fly hm* They agree with them, too, 
iu their ral habits they live on the leaves of varioa 3 plants, 
il ruining tkv.ni m (Men nt way-,, mil down leaves, rai^e gills, and 
m in ka,» ^ It i* interesting to note furth r that, ?s with kpi- 
doptcrotw cat. rpillar*, Ian a; winch are innoxious and eaten by birds 
arc eifch* 1 1 ntireh gm a, or green with black, pmk, or white stupes 
along the sides and Iruk, while noxious lam 1 — those with bad 
*1L or ^returns win. h render them unp datable to birds— have 
\ nght contrasting colours with in. gular markings, tukrdcs, Ac , 
and they ked exposed, so that they may be readily seen and avoided 
kune hymenopterous lame before becoming pupjs moult a certain 
unrulier of times. According to Packard, a B>mbus casts off its 
skin ten filths; Tenthrcthni At? do it fho turns; but many (all 
l&raativ, an l most aculeate s da mfc moult until they become pnpne; 
nor do they empty th« contaits uf the stonneh till then The 
period during winch a hymniopb ron rennins m the larva state is 
w*M m Lug; it may be tight or nine days, or a month or two, but 
this depui k <n the reason of the year, for many 1 uiv, w Inch have 
r*k been a 1 1 to r. a .a pi itarity m the autumn ran un m the same 
r -in him until the following on rig, when they p ipak In older 
that tin? ptriol may ki pissul m quietness, a cocoon L nMially 
by the i lira. For this purpose it is provided With a spinning 
H pautu> and a gland for secreting the silk, xeqmred foi Urn con- 
struction of the cocoon With the Aeiileata it is thin and almost i 
trmsparm ; it h of a firm r consistency with ichneumons, and is 
often colon i d black, brown, or grey ifnrqmfer and other Iha- 
OMde 3pm their croons m company, and often around the dead 
body of the larva wluth they have devoured. They may be placed 
t g'ther without any regularity, or closely pushful regularly ar* 
t mged rows like the cells m a hive. Some ichneumon? suspend 
their eocowtt frum twigs, ki , by means of a silken thread. Gene- 
rally the cocoon i* single, but certain saw-flies {e g , Cimbrx) spin 
double ones,— a thm inner one (which may bo separated from the 
outer one by a conaidmble space) placed inside an outer, harder, 
and more tenacious covering. A cocoon, however, is not always 
spurn Cgmptd® never spin one, nor apparently do Chakid'd at nor 
some m% 1/ymic® The empty skin of the caterpillar which 
they have devoured is utilized by some ichneumons instead of a co- 
cm ; galls serve the same purpose with others; while Emphytm 
and other Tentkndmidm bore into pithy stems, where they pass into 
pupae without any other protection. Finally, others make a cell in 
the earth for the same purpose. 

The The pupa resembles very closely the perfect insect, save that the 

pupa wings are not developed, although visible as pad-like structures 
suijek the sides. The legs and antennae are kid along the front of 
the body, enclosed in thm pellicles. In certain dmlddulcc {mdo- 
p)m) the pupa is of that fom called u coareeate * ; that is to say, 
the entire body is enveloped in a case which conceals its form, and 
this case u hard and of some thickness, instead of being a mere 
thm transparent skin. When the insect leaves this pupal covering 
the ktter retains its form intact Host pupa are white. Many 
mw-iiy pupa are green, with orange spots on the abdomen. A few 
Bnt&tmdm (ApanUles) have orange-coloured pupa. 

In the pupa state Eifmempkm remain but a short time,— as a 
ruk, not more than seven to ten days. They are not entirely quies- 
m thus condition, but have considerable powex of motion, 
especially if exposed to the bght, or disturbed in any way. As the 


insect gradually reaches maturity, the pupa becomes more or less 
black,— at firat on the back of the thorax, then on the abdomen and 
limbs "When maturity is gamed, the insect splits the pellicles 
which so closely envelop its body, the limbs are freed, the wings 
spread out and lose their flabby consistency , the nemues become 
hard and firm , the insect moves about, ejects from the anus a 
coloured liquid, and enters on its new mode of existence 

Hymenopterous insects procreate by the union of the The 
two sexes This takes place usually in the sunshine sexes. 
Sometimes the connexion does not last more than a few 
seconds, and is not preceded by any preliminaiy courting 
On the other hand many bees remain united foi hours, and 
the genital parts of the male get tom and ruptured, so that 
it dies immediately after Some species of Chalcululce 
have been observed coquetting together for moie than an 
hour before uniting. Cxenerally copulation takes place on 
the ground ; but a few forms pair on the wing The male 
Anthophora } for instance, carries the female with him into 
the air for the marriage flight This is the reason why 
the male Antkophom is larger than the female, instead of 
being smaller, as is usually the case 

While, as has been said, Hymenoptera reproduce by the 
union of the two sexes, yet parthenogenesis or virgin repro- 
duction is of not uncommon occurrence, and has been 
observed in all the families whose development for more 
than one generation can be traced with sufficient facility and 
accuracy. We meet with this phenomenon under (broadly 
speaking) two or three phases. Many females, if they 
cannot get access to males, will readily lay eggs, which are 
fertile and give issue tolarvm , but these larvce, when they 
reach maturity, yield invariably males Any one can test 
this for himself with the too common gooseberry grub, 
Nematm nbesii The same thing occurs with wasps, ants, 
and bees. With saw-flies, again, there are some species 
whose males are quite unknown, although the species have 
been caught and bred from the larvae in hundreds, e g , 
Erwcampa ovata . Others have males, but they are ex- 
tremely rare, eg , Remains gaUicola , It has been shown, 
too, that the species just mentioned and some others (Phyl- 
hioma nemrohi, P&nlomma gnilveratnm , &c) with males 
unknown readily lay fertile eggs The queen bee can lay 
eggs which will produce males or females, by opening or 
closing the spermatic sac, and letting the eggs come in con- 
tact or not with the spermatic fluid In the former case 
females will be the result, in the latter males Woiker 
bees, wasps, and ants deposit eggs which produce, however, 
only males. A still more curious phenomenon m connexion 
with the reproduction of some gall-insects ( Cympidce ) 
requires to be mentioned. In early spring will be found 
on oak leaves and flowers soft, juicy, greenish, globular 
pea-shaped galls. Oat of these come m summer the gall- 
flies represented by both sexes Iu the autumn (also on 
oak leaves) are found those curious flat brownish galls 
commonly called li oak spangles,” which by many are taken 
for fungi, and have indeed been described as such. 

These “spangle galls” retain very much the same form 
during the autumn and muter; then in March they swell 
up and become juicy, and a larva makes its appearance * 
this soon becomes a pupa and Anally a fly, but only in one 
sex, the female It was long supposed that these two insects 
had no relationship with each other, that they belonged in 
fact to two distinct genera, for not only did the galls differ, 
but the insects themselves differed m the form of the body’ 
the wings, &c But it has recently been shown by Dr Adler 
that the two are forms of the same species, that there is an 
alternation of a spring bisexual form, with an autumnal 
unisexual one. 

A dimorphism of another kind exists among the social 
bees, wasps,^ and ants. An ordinary colony of these 
insects consists of three sorts of individuals. There is 
the large female which founded the colony; then there 



HYHENOPTEEA 


are the workers or neuters, undeveloped females on whom 
the work of the colony depends, and, lastly, there are 
the males It is with ants that the workers are most pro- 
foundly modified They are wingless, and there may be 
in a colony several sorts, each kind performing different 
duties, and having the body modified in accoi dance with the 
work it has to do Those which act as soldiers (when a 
special kiud is set apart for this woik), for instance, have 
the mandibles enormously developed, another set may 
secrete honey for the benefit of the others, <kc, 

} of The Hymenoptem mast be regarded as one of the most 
onlQV beneficial and useful to man of the insect orders. The pro- 
naB ' duce of the hive bee— was and honey — has been employed 
by man since the earliest ages, and forms an extensive article 
of commerce The curious structures raised by Oympidce 
on the oaks of eastern Europe — galls — have long been used 
m the manufacture of ink. But, whatever the bee may 
have done m contributing to our luxuries, and the gall-fly 
in rendering easier the advance of knowledge, these are 
small benefits compared to the indirect advantages we de- 
rive fiom the labouis of the parasitic species through the 
havoc they make among the insects which devour the pro- 
duce of our fields and gardens, and too often destroy the 
labours of the farmer and gardener. When we xemember 
that there are vast numbers of insects which destroy plants ; 
that many of these are so minute and obscure m their mode 
of life as to escape ordinary observation, save when the in- 
jury is done, and that others appear m enormous numbers, 
— it becomes evident that an insect which causes the 
death of a single caterpillar doss good service, since that 
caterpillar would have (if left undisturbed) given, in all 
probability, origin to an imago which might give birth to 
hundreds of otheis It is this which the ichneumons do, — 

they destroy the lai vce of plant-devouring insects Another 
division of Hymenoptem does equally good service It has 
been shown by modern researches that without the aid of 
bees many flowers would never yield seed Many plants 
cannot fertilize themselves, so that if bees did not carry the 
pollen from one plant to another, and thus effect fertiliza- 
tion, no seed would be produced. The red clover, for 
instance, would never produce seed if it were not for the 
humble bees fertilizing it in their visits m search of honey 
It must, however, be confessed that some Hymenopiera do 
very considerable damage to vegetation, especially saw-flies 
and ants Of injurious saw-flies the most destructive are 
Ei tocampa adumbrata, on fruit trees , Ematus ribesn , 
which is so destructive to the gooseberry and red currant , 
Athaha spinarum, at one time so destructive to the turnip 
(piobahly when it first took to feeding on it) , and Geplius^ 
in the stems of corn. The damage done by ants in Europe 
is small , but in the tropics the leaf-cut tmg ants do enor- 
mous damage by cutting down the leaves of trees (especially 
cultivated ones), which they convey into their nests, where 
they are used (according to Belt) to rear fungi upon which 
the ants feed. 

aatic The Hymenoptei a are almost exclusively dwellers on land, 
cies< and are essentially sun-lovmg insects. Two or three only 
live an aquatic or quasi-aquatic mode of life Sir John 
Lubbock discovered two mmute species of Oxyura (Poly- 
nema) which descend into the water for the purpose of 
depositing their eggs in the eggs of aquatic insects They 
use the wings as oars to swim in the water, and can remain 
in it for two hour3 An ichneumon (Agriotypes) has long 
been known to live as a parasite m the bodies of caddis- 
worms ; and it has been observed to go down into the water 
to find the worms, which are said, when infested by the 
ichneumons, to anchor themselves by means of a silken 
thread. 

issiou Many Hymenopiera give origin to sounds. The humming 
oun(L of bees is one of the most familiar and delightful of country 
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sounds. It is not yet quite clearly understood how it is 
caused, but there is evidence enough to show that the 
buzzing originates by the air impinging against the lips of 
the metathoracic and abdominal stigmas, although it is 
possible, too, that the rapid vibiation of the wings (224 per 
second with the Eomhus mnscorum and 410 with the honey 
bee) may also have something to do with the production of 
sound, for a bee can give out differently pitched notes 
according to its mood, as it is pleased or angry Besides 
the buzzing souuds, a few other species chirp by means of 
the abdominal segments Jlvtdla stcidulates by drawing 
m and out the raised stuated surface of the third under the 
edge of the elongated second segment. The workers of 
J 1 yi mica strnlulate in pretty much the same way 

The internal anatomy of the Hymenopte? a presents some Internal 
interesting features. Their organs of secretion are numer- anatomy, 
ous The poison is secreted in two long ramose tubes, and 
fiom them it goes into a sac situated near the base of tbe 
sting Wax is made m some of the abdominal segments 1 
The salivary glands m the hive bee (worker) are veiy large 
and complicated They are three m number, two (an upper 
and a lower) placed m the head, and the other m the fiont 
region of the thorax. Each gland is different, and has 
excretory ducts of its own. In the queen bee these aie not 
nearly so much developed as in the worker, and they aie 
even less in the drones. Many saw-fly larvae secrete fluids 
for purposes of defence. Some species of Tenthredo seciete 
a blackish liquid, which tliey eject from the mouth, Perga 
throws out a gummy matter from the same onfice, and 
Cimlex an acid liquid from lateral pores Then there are 
the silk-secreting glands which most larvee possess The 
urinary vessels aie always present, and may be as many 
as 150 According to Yon Siebold, the aculeates have a 
long intestine and a stomach with many convolutions, 
while they are short in the terebrant forms The trachem 
are well developed. Many dilatations are given off from 
the mam stems, a pair at the base of the abdomen being 
exceptionally large. In connexion with the female organs 
of generation, it is worthy of remark that sebaceous glands 
and a eopulatoiy pouch are absent m the Aculeata , although 
present in the other section. The ovaries are two m num- 
ber, and consist of a number (it may be as many as a 
hundred) of distinct many-chambered tubes. Each tube 
in Atliaha } for instance, contains 7 eggs, and, as there are 
18 of such tubes in each ovary, there wlII be thus 250 eggs 
m all In Platygaster the ovary is of a very exceptional 
nature, inasmuch as the egg tube is a close sac, so that it 
is burst when the egg m laid. 

The most noteworthy and exceptional features m the Special- 
developmental history of the Hymenoptem are those shown hea m 
by some very minute species of Qiyum } which live m the 
bodies of Eiptera (Gecidorayia) } and in the eggs of beetles 
and dragon-flies. After the eggs of Platygaster have 
undergone segmentation, and the embryo has been fomied, 
theie leaves the egg a larva of a very unusual form It is 
broad and rounded at the head, but contracted towards the 
tail, which terminates m four spined, bristle-like appendages, 
so that the lam has a considerable resemblance to a 
copepod. It is provided with a mouth and hook-like man- 
dibles, by the aid of which it anchors itself inside the body 
of its host (the larva of a Cecidomyia) ; there are a nidl- 
mentary stomach and antennse, but no trace of nerves, 
tracheae, or organs of circulation. Soon it changes its 
form ; the tail with its bristles is thrown off, it becomes 
shaped somewhat like a hen's egg , the nervous, circulatory, 
and reproductive organs become visible, while the alimen- 
tary organs show an advance m structure. This second 


1 The wax is secreted on the ventral surface of the hive Tbee, hut on 
the dorsal surface with the stingless hee of America (Mehpona) 
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larva is succeeded by a thud, which differs from it in being 
longer and thinner, while the various organs have reached, 
a further stage of advancement m complexity of structure 
The alter course of its development does not differ from 
that of other HymenopUra* Pdyaema and Mt/mar {egg- 
paradte^ go through somewhat similar changes in their 
early embryonic life, 

Gbsstfi- Class tfhJiiion —As regards the classification of the Rymmptaa, 
caftan. the order divides iktlf naturally into two great divisions, as has 
been already indicated The Aailcata form a di\ ision distinguished 
alike hv the £oim of the sting, with it& connected poison-hag, and 
by the "trochanter being joined to the femur by a single joint The 
other division (that usually called Tmlmntia or Diiroiha) has a 
double joint to the trochanter, and the ovipositor is never used as 
a weapon of offtnee 

The LUto ha are again divided into tiro sections, well distin- 
guished by the form of the abdomen, by the larva, and by habits 
the one (the Stcurijha) has the abdomen sessile, the hirvaj have legs, 
and they are phytophagous , while the other (the Sjdiuhjha) has 
the abdomen pefciolated, the lame are apodal, and they are (except 
art of the Cy sapid* r) animal feeders. The Swnfira are further 
istmgufehed from all others by the form of the ovipositor, which 
forms cither a short “saw,” as m the Tcnthredinuhr t or a stout 
exserted “borer,” as m the & rtCidte; and they have another 
peculiarity ui having at the bottom of the anterior wing a cellule, 
termed the u latr eolttc cellule” (&ee fig. 1, above), which is found 
in no other family, an l is of great use m clarification The 
Stem if tr i embraces the fimilics Teathrulnudm and Sou nice (by 
some Ctpht's is made into a third familj, while by others it is 
placed among the Tuxiksxdi n*hi, owing to its agieeing with the 
saw flies m the form of the thorax and ovipositor, and by othei 3 
with the Mnadv, because it has only one spine m the antenor leg, 
while the saw-flies have two). The species of Stricidtc are few 
m number, and have a very wide distubution They are larger 
than any Tcntkmhnblr, and are indeed among the giants of the 
order. All live in wood, especially m Cumfem, and have occasion- 
ally done great damage to the forests m Germany As they are 
easily imported along with timber, they very often make their 
appearance m out-of-the-way places and frighten, ignorant people, 
although, of course, they aie perfectly harmless. 

The Spimhfera contain the famibt s Cyaiptdff t Chalcnlnl t€, Five- 
fyfntpufir, Emnufo, jBnwmdr, and Ichmrmomdos 
The Cydipid't, or gall-flies, are small insects, raielr exceeding two 
lines in length. ^ The antaime are straight, inserted m the middle 
of the face . the j nuts are vanoudy sh iped, and do not exceed Id in 
number. The thorax is large , the seufellum always forms a con- 
spicuous object, and its form is v cry varied. The abdomen is much 
compressed, equally with the males, curled up over the apical 
segments is the long tbm bristk-hke ovipositor. A few species aie 
apterous. There is always a radial cellule m the antenor wing, 
but few mrvure^ and there is never a stigma Tfhat distinguishes 
the Qympdce more t specially is tin ir habit of raising galls on plants 
to serve as food and lodgings for the ir j oung 1 These galls have the 
most diversified shapes, and are raised on all parts of a plant — the 
buds, loaves, roots, flowers, and fruit all being used by the gall 
insects A gall may serve to shelter a solitary larva, or it may be 
so large as to contain many hundreds The oak is the principal 
tree used by the Cyntpida ; ; next is the rose, upon winch is found 
the well-known a hedeguar gall ” of Bhaddes rosos t once used medi- 
cinally; the maple, poppy, bramble, hawk weed, and some other 
plants have likewise their gads. All Cyniyidm, however, are not 
gall-makers One group deposit their eggs in the galls raised by 
the true gall-makers, when they are soft and young, and the larva 
of the cuckoo-fly lives on the gall at the expense of the legitimate 
owner, which is killed by the more energetic intruder, Another 
group contain* pure animal feeders, parasites which live at the 
expense of other insects (especially plant hee), 

CW-ily allied to the Cympidm is the family ChaIci<Ud<e t m 
immense tribe of very minute insects with brilliant metallic green 
bo Ik k Their wings im e few nt mires, and they never foini closed 
& Hub*-., hut a stigma is ah ays present The an term® are always 
elbowed ; they have never more than 13 joints, and may have as 
few as 6. IV tth the males they are sometimes fkbellate, dr covered 
with tufts of hnr Generally the ovipositor is short and concealed, 
but it ni ty he exerted and much longer than the entire body. In 
eithci ea>e it is-aus from the lower slue of the belly. Apterous and 
^‘mi-apttroik ^nicies are not mic^imon. In habits the Chakuluhe 


i there th & lmheal dwtinchon between tbe gall-making Cpiipulcs am! the gall- 
making saw flies The laiur ini 1 on the gall itself so that m come of time it 
becoujes reflated to a mere bladder, and the gall is fully formed before the 
larva fane* the egg, On the other hand, the development of Vyraps anil the 
growth of the gall go on at the sanu tune,— the reason of this being that it 
only on the juice of the gall, winch hardens and dries ven soon after it makes 
Is appearanee, so that neee*»n]j the 1 in a has to feed up rapidly After the 
gait has dried the larva occupies a eel! of harder matter than the test of the gall, 
not much huger than Ks own bulk. 


aie veiy diversified They are parasites on insects of all oideis and 
m all stages. While no definite lme can be diawn, yet particular 
groups in the mass confine their attacks to certain families of insects 
Thus Ztimspis and Chaim are attached to bees and othei nest- 
building aculeates, the long-tailed Tax ymuUs to oak and other galls, 
the Encrytvhs to Eomoptera (Coccus especially) Species of Isosoma 
appear to be herbivorous, and one m America is destructive to corn, 
by raising gall-like structures at the joints and thus causing the 
plant to wither Guaud has likewise described Isosoma to*be a 
vegetable feeder, at any rate during a considerable portion of its life, 
as well as anothei species (Aulogymnus acens) which lives in galls 
on the maple Those curious forms, Sycophaga and Blastophaga , 
winch live m figs, appear undoubtedly to feed on then seeds 

The species of Bs odoL ypidee (called also Oxyuo a), unlike those 
of the Chalcididce t are dull-coloured insects, usually entirely black, 
or at best relieved by brown or red They are distinguished from 
the last family by the non-elbow ed antennee, which aie 8- to 13- 
jomted The wings m the smaller foims may be without nervuies, 
while m the higher they are much mole developed than m the 
Chalcidtdce The edges of the wmgs are deeply fringed with some 
species , and other species have dense patches of hair on the thoiax 
and abdomen One group beais raptorial claws on the fiont tarsi , 
and, in connexion with this structure, it is worthy of notice that the 
late A H Haliday observed one species to kill and deposit in an 
empty straw a caterpillar, apparently for the purpose ot laying its 
eggs m it , so that m habits it approximates to the fossonal 
Hymetiojjti.nl , which some of them undoubtedly do m stiuetuie 
The Oj yiu a aie parasites Some aie attached to gall insects, otlieis 
to aphides, while Ikpttici and eggs of insects ot all orders afford 
nonushuient to many 

Tire insects usually called 11 ichneumons ” belong to two families 
— the Ithievmotndce and Bi acotiulce Both are leadily distinguished 
from the families already mentioned by the wings being well pro- 
vided with nervines, which foim legular cellules, by the greater 
number of joints m the antennae, and generally by their much 
greater size The only ladical distinctions between the gioups aie 
that the Ichnco momdee have two recurrent nervines, and a little 
joint m fiont of the second antennal joint, whereas tins is absent m 
the Braconahe , which have besides only one recurrent neivure In 
habits theie is no broad distinction between them They are para- 
sites on insects of all orders. The Exanidm are a small and some- 
what heterogeneous assemblage of insects, which do not agiee very 
well m their structure , but the typical species may be know n by the 
abdomen being mseitedpn the middle or above the middle of the 
metathorax As fai as Is known the family are parasitic on cock- 
roaches, and appear to be not very numerous m species 

In some respects the Ch ysididee are intermediate between the 
Acuhata and the Tuthaatia t for they have the single-jointed tio- 
chantei of the former, while m the structure of the ovipositor, in 
having the antenrae 13-jomted in both sexes, as well as m habit, 
they agree with the latter. They are exceedingly brilliant insects , 
tlior bodies are metallic, with sliming green, purple, or golden hues 
The abdomen hangs as it were from the thoiax, and is somewhat 
concave on the under side It can Le bent undei the thorax, so that 
the insect can roll itself up into a ball, winch is its way of protect- 
ing itself when attacked— its hard metallic coat of mail being im- 
pregnable against the mandibles of other insects These insects 
differ fiom other terebrant Hymenoptei a in the structure of the 
abdomen, for it has nevermore than four segments visible m the 
female and five m the male, while the ichneumons have alw ays moi e 
The terminal segments form a tube, which is used in opposition 
In habits the Chrysididm doyuot differ fiom the ichneumons, being 
parasites. They prey principally on bees and wasps, whose nests 
they enter when the owners aie absent, and should they be dis- 
covered their hard skm saves them from serious injury Indeed 
the only portions of their bodies which can be mutilated are the 
wings St F&rgeau observed a bee do this to a ehrjsi'v , she bit off 
the four wings, but did not thereby save her j oung, for as soon as 
the bee left, the now wingless parasite ciawled into the nest and 
laid her eggs therein 

As has been stated, the Atuhaia are distinguished fiom all othei 
Hpmnoptera 1} having a sting, a single-jointed trochantei, and the 
antemke mik 12 joints in the female and 13 in the male They 
differ, too. in habitation! the Tct chant ia t for, although many of them 
are parasite*, their parasitism is unlike that of the ichneumons 
Parasitic Amhata earn their bread differently they enter the nests 
of other aculeate species and lay their eggs m the food stoied up 
there for the benefit of the young of the builder, which are stalled 
or destroyed by the more vigorous larva of the parasite In order 
to carry out their ends with greater ease, some parasites numic the 
forms of the species upon w Inch they prey. Thus Apatkus ? upcsti is 
u coloured exactly like Bombas Iapidarms 7 its host On the other 
hand the species of Xrnnada, an extensive genus of parasitic bees, 
do nut resemble in the least the bees on which they piey , they have 
instead gaudily coloured, hairless bodies. One of the most interest- 
ing chapters m the history of ihe Aeulmta is their nest budding. 
The nests are built m all sorts of places and of all kinds of matenoE 
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Many, like Andrena, dig in light soils a burrow, consisting of a 
narrow passage going doi\n some inches, and having at each side of 
it at intervals cells m which the food is stored Wood is nsed by 
others to form somewhat similar cells, which may he lined with 
pieces of leaves or flowers The stems of brambles are utilized by a 
large number of species of bees and fossonal Eymenopteia Osmia 
uses empty shells for its habitation Then others "build up nests 
Chalicodonw and other bees, with many wasps, constiuct cells by 
cementing together hits of mud and clay Social wasps foim their 
large nests of paper made of masticated w ood , humble bees and the 
hive bee do so by a secietion called wax Some ants build up from the 
ground, of leav es, &c , nests shaped like a hay-stack, winch m size 
they may almost equal An Indian species builds, at the ends of 
branches of trees, huge nests of dead and living leaves matted 
together with a white web Finally, the thorns of Ataev l are 
hollowed out by others to serve as a residence 
The Aculeata may he divided into five families— the Foi micidcc, 
or ants, Miitilliclcc (commonly called “ solitary ants”), Folsoms 
(sand-wasps, &e ), Diplopte ra, or true wasps, and AnthvpMa , 01 
bees The ants aie, as a mle, social insects, and their workers difler 
f icm those of wasps and bees m being alw ays wingless 1 What mor- 
phologically more especially distinguishes ants from other aculeates 
is the structure of the abdomen, which at the base (on the peduncle 
or petiole) is provided either with a flattened plate-like projection 
or with two nodes In the former case, there is, as in Foi mica, 
only a ludimentary sting, while m the latter there is an efficient 
one, as m Myi mica , but there are exceptions to both rules A few 
ants aie solitary and parasitic in habits, and m this case the female 
is wingless Closely allied to the ants are the MutilMw (by some 
authors the two are placed in one group, Beterogcna ), which, how- 
ever, differ from them in being solitary, m having neither a scale noi 
node, while the tibise are spmed, and the taisi ciliated It is only 
the males which are winged, and they have the abdomen spmed and 
curved at the apex They are brightly coloured insects, and aie 
very numerous m species So far as is known they aie parasites on 
humble bees The group of Fossoi es is a veiy extensive one Then 
habits aie very intei estmg and vai led even in the same genus They 
are carnivorous, storing up (after having benumbed but not killed) 
caterpillars, beetles, flies, aphides, &c , m cells foimed 01 dug out 
of wood or of bramble stems, m the giound, or built up of mud 01 
sand Some build no nests, and store up no food foi then young, 
hut live, cuckoo fashion, on other Fossoi es or bees In geneial 
structure the Diplopia a do not differ essentially from the Fossoi cs, 
but they may be readily known from them by the wings being 
folded longitudinally in repose, while the eyes are remfoim and 
reach to or near to the base of the mandibles They differ too from 
the j Fossores in some of them being social, as is the case with Pohstes 
and Vespa In habits the solitary wasps agree more or less with 
the Fossoi es AVhilethe above-mentioned tubes are camivoious, 
tbe bees, on the other hand, are entirely vegetable feeders, living on 
the pollen or nectar of floweis As might he expected, we And with 
them certain peculiarities of structure m connexion w ith their habits 
The great business of a bee is the storing up of food, for its own use 
or (and more especially) foi that of its young To do this to the 
best advantage certam parts of the body are adapted for the cany- 
uig home of pollen This is done more especially on the legs The 
basal joint of the tarsus is, for this purpose, flattened and com- 
pressed, and covered (at least on the inner side) with hair This 
then, is a character which distinguishes them from all othei 
aculeates The least specialized bees carry home the pollen loose, 
but Apis mixes it into a paste m the field To serve the same end 
the mouth parts are profoundly modified for the lapping of nectar 
Many bees are paiasites on other bees. These want the pollen 
collecting apparatus, and many of them have bnght-colouieu han- 
less bodies, as already lemarked 

■ The earliest Eyumioptim known belong to tbe upper Oolitic 
formation , but, as they are Apidoo, it is certain that the ordei must 
have appeared much earlier m time than that At the present day, 
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representatives of the order are found in all parts of the world, even 
as far noith as 7 S° to S3 3 N lat , where Botiibi and ichneumons 
were found by the naturalists attached to the Arctic expedition of 
1ST 5-76 Many genera m all the families have a -very wide dis- 
tribution, e fj , Ophioti and Pimpla among the ichneumons, Ody~ 
nous with the wasps, Mcgachile with bees Humble bees and 
saw-flies are eharactenstm ot temperate, if not noithern, latitudes; 

Mutilla of warm regions, although it also appeals m arctic legions. 

Vtspa is nioie hunted in its range than the solitary wasps ( Odynents , 

&c ), being absent from Africa, Austialia, and South America 
Many individual species have a very extensive range This has 
been brought about in some cases by the aid of man In this way 
many pests have been earned over the globe, e g , Ematus ribesii , 
the goosebeiry grub, which is now spieadmg ovei the American 
gaidens, Enotampa adnitibiata, the slug worm of British fiuit 
tiees, has reached New Zealand , whde, among ants, the house ant 
of Madeira (PhcidoU pusilla) is now cosmopolitan Many species 
are common to the PaJsearctic and Nearctic regions, c g , Megachic 
ccntiinculans , Vespa uilgans, Baanhoa mfa Others have a 
wider geographical lange Tlie ant Sole nopsis gam nata, for instance, 
is found m India, the Eastern Aiehipelago, South Amenca, and the 
Hawaiian Islands Bylotoma pagana , again, occurs m the Southern 
States of America, and all orerEui ope, and extends to India and J apan 

There being no complete list of Byrne iiopteui, it is not easy to give Number 
the numhei ol described species, but piobably it is not much ovei 0 f 
17,000 The actual number, how ever, must be veiy much greater , species, 
piobably it will be found to reach 70,000 or 80,000 , for m those 
countries where anything like the same attention has been paid to 
them as to beetles they aie nearly as numerous , and m no country 
have they leceived so much attention as Coleoptem As regards 
the number of British species, there are recorded m the catalogues 
published by the Entomological Society of London, m 1871-2, 37 S 
Aculeata, 1654 Jthncimomdcc and Eiacomdce , and 325 Oxyma , 
while 325 saw-flies were catalogued m 1878— m all about 2700 
Besides these there aie about 150 Cympidcc, and upwards oi 1200 
Chnlcuhdcc hare been described by Fiancis Walker , but that nmn- 
bei may safely be reduced to 600 or 700 
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HYMNS 


1 Classical Symnody, 

T HE word “hymn” (ujnvos) was employed by the 
ancient Greeks to signify a song or poem composed 
in honour of gods, heroes, or famous men, or to he recited 
on some joyful, mournful, or solemn occasion Polymnia 
was the name of their lyric muse Homer makes Alcinous 
entertain Odysseus with a “hymn” of the mmstrel Demo- 
docus, on the capture of Troy by the wooden horse. The 
Worhs and Days of Hesiod begins with an invocation to the 

1 The wings, however, may be distinguished m the pupae of the 
neuters, thus showing clearly that they have been lost through disuse 


Muses to address hymns to Zeus, and in his Theogonia he 
speaks of them as singing or inspiring “hymns” to all the 
divinities, and of the bard as “their servant, hymning the 
glories of men of old, and of the gods of Olympus M Pindar 
calls by this name odes r like his own, m praise of con- 
querors at the public games of Greece. The Athenian 
dramatists (Euripides most frequently) use the word and its 
cognate verbs m a similar manner ; they also describe by 
them metrical oracles and apophthegms, martial, festal, 
and hymeneeal songs, dirges, and lamentations or incanta* 
tions of woe. 

XU. — 73 
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Hellenic h>mn% aceuidmg to this conception of them, 
luve corns duvn to us, some from a very eaily and others 
hj’n <1 hte period of Gieefe classical liteiature Those 
i.Lcii p*s«td by the name of Homer uere already old m 
the time oi lnuc}dide& They are mythological poems 
uf them long), in hexameter verse, — some very in- 
teresting That to Apollo contains a traditionary history 
of the origin and progress of the Delphic worship , those 
on Hermes and on Dionjsus are marked hy much liveliness 
and poetical fancy Hymns of a like general character, but 
of lea's interest (though these also embody some fine poetical 
traditions of the Greek mythology, such as the story of 
Tiresias, and that of the wanderings of Leto), w ere written 
m the 3d century before Christ, by Callimachus of Cyrene 
Cleanthes, the successor of Zeno, composed (also in hexa- 
meter.-) an <e excellent and devout hymn 5 (as it is justly 
called by Cudworth, m his Intellectual System) to Zeus, 
which it) preserved m the Etfotpe of Stobams, and from 
which Aratua borrowed the word-, “ For we are also His off' 
spring/ quoted by St Paul at Athens The so-called Orphic 
hyrnn-i, m hexameter ver^c, staled rcXercu, or hymns of initia- 
tion into the f * my»tene-» ’ of the Hellenic religion, are 
production* uf the Alexandrian school, — as to which learned 
men are nut agreed whether they are earlier or later than 
the Christian era. 

Tim Homans did not adopt the word “ hymn , ” nor have 
we many Latin poems of the classical age to which it can 
properly be applied. There aie, however, a few, — such as 
the simple and graceful “ Dianse sumus m fide” (“Dian’s 
votaries are ^e”) of Catullus, and “ Dianam teneroe dicite 
virgincs” {“Sing to Dian, gentle maidens ’) of Horace, — 
which approach much more nearly than anything Hellenic 
to the form and character of modern hymnody. 

2. II thaw Hymnody. 

For the origin and idea of Christian hymnody we must 
look, not to Gentile, but to Hebrew sources. St Augustine’s 
definition uf a hymn, generally accepted by Chilean an- 
tiquity, may be summed up m the words, “ praise to God 
with song” (“cum cantico ’) Bede understood the “can- 
ticum ” as properly requiring metre ; though lie thought 
that what in its original language was a true hymn might 
retain that character m an unmetrical translation. Modern 
use has enlarged the definition » Roman Catholic writers 
extend ife to the praises of saints ; and the word now com- 
prehends rhythmical prose as well as verse, and prayer and 
spiritual meditation as well as praise. 

The modem distinction between psalms and hymns is 
arbitrary (see Psalms). The former word was used by the 
LXX. as a generic designation, probably because it implied 
an accompaniment by the psaltery (said by Eusebius to 
have been of very ancient use in the East) or other instru- 
ments. The cognate verb “psallere” has been constantly 
applied to hymns, both in the Eastern and in the Western 
Church ; and the same compositions which they described 
genericatly as “ psalms ” were also called by the LXX. 
M odes” (i t * , songs) and “hymns ” The latter word occurs, 
t .y , m P&* Ixxn. 20 (“the hymns of Da\ id the son of Jesse”), 
m Pn. lxv. 1, and also in the Greek titles of the 6th, 54th, 
55th, 67th, and 76th (this numbering of the psalms being 
that of the English version, not of the LAX). The 44th 
chapter of Eeelesiasticus, “Let us now praise famous men,” 
tke., is entitled in the Greek mvrepw vftvo% u The Fathers’ 
Hymn.” Bede speaks of the whole book of Psalms as called 
“liber hymn ora m,” by the universal consent of Hebrews, 
Greeks, and Latins 

^ In the Em Testament we find our Lord and His apostles 
singing a hymn (vjxpy&ams igy Afcr), after the institution 
ef the Lord’s Supper ; St Paul and Silas doing the same 
(vyww rbv Oeov) in their prison at Philippi; St James re- 


commending psalm-singing (^oAAeVo)), and St Paul “psalms 
and hymns and spiritual songs” a\yoh ml vyvoiq ko 1 
TitvjjLCLTihcus) St Paul also, m the 14th chapter of 
the first epistle to the Corinthians, speaks of singing 
and of every man’s psalm (e/cacrros vym ^cxA/aw 
fya), in a context which plainly has lefeience to the assem- 
blies of the Corinthian Christians for common worship 
AH the words thus used were applied by the LXX. to the 
Davidical psalms ; it is therefore possible that these only 
may be intended, in the different places to which we have 
referred But there are in St Paul’s epistles several 
passages (Eph, v. 14 ; 1 Tim. ni. 16 ; 1 Tun vi. 15, 16 , 

2 Tim n. 11, 12) which have so much of the form and 
character of later Oriental liymnody as to have been sup- 
posed by Michaehs and others to be extiacts from original 
hymns of the Apostolic age Two of them are apparently 
introduced as quotations, though not found elsewheze m 
the Scriptures. A third has not only rhythm, but rhyme 
The thanksgiving prayer of the assembled disciples, 
recorded m AcU iv , is both m substance and in manner 
poetical, and in the canticles, “Magnificat,” “Benedicfcus,” 

&e., which manifestly followed the form and style of 
Hebrew poetry, hymns or songs, proper for liturgical use, 
have always been recognized by the church. 

3. Eastern Chunk Hymnody 
The hymn of our Lord, the precepts of the apostles, the 
angelic song at the nativity, and “ Benedicite omnia opera,” 
are refeired to in a curious metrical prologue to the hymnary 
of the Mozarabic Breviary, as precedents for the practice 
of the Western Church. In this respect, however, the 
Western Church followed the Eastern, in which hymnody 
prevailed from the earliest times. 

Philo describes the “ Therapeutae ” of the neighbourhood Tliera- 
of Alexandria as composers of original hymns, which (as pent® 
well as old) were sung at their great religious festivals, — the 
people listening in silence till they came to the closing 
strains, or refrains, at the end of a hymn or stanza (the 
“ acroteleutia ” and “ ephymma ”), m which all, women as 
well as men, heartily joined. These songs, he says, were 
m various metres (for which he uses a number of technical 
terms); some were choral, some not, and they were 
divided into variously constructed strophes or stanzas 
Eusebius, who thought that the Therapeutse were com- 
munities of Christians, says that the Christian piactice of 
his own day was m exact accordance with this description 
Gibbon considered it to be proved, by modern criticism, 
that the Therapeufcse weie not Christians, but Essene Jews , 
but he recognized in their customs “ a very lively image of 
primitive discipline;” and he states that the Christian 
religion was embraced by great numbers of them, and that 
they were probably, by degrees, absorbed into the church, 
and became the fathers of the Egyptian ascetics Apollos, 

“ born at Alexandria,” may possibly have been one of them 
The practice, not only of singing hymns, but of singing Anti- 
them antiphonally, appears, from the well-known letter of Phonal 
Pliny to Trajan, to have been established m the Bithynian smgm £* 
chinches at the beginning of the 2d century. They were 
accustomed “stato die ante lucem convemre, carmenque 
Christo, quasi Deo, dicers seam invicem ” Tbs agrees 
well, in point of time, with the tradition recorded by the 
historian Socrates, that Ignatius (who suffered martyrdom 
about 107 A.m) was led by a vision or dream of angels 
singing hymns in that manner to the Holy Trinity to intro- 
duce antiphonal singing into the church of Antioch, from 
which it quickly spread to other churches. There seems 
to be an allusion to choral singing in the epistle of Ignatius 
himself to the Romans, where he exhorts them, 

(“having formed themselves into a choir ”), to 
" sing praise to the Father in Christ Jesus.” A statement 
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of Theodoret has sometimes been supposed to refer the faith, if adapted to more orthodox words, composed to 
origin of antiphonal singing to a much later date, hut this them a large number of hymns in the Syiuc language, 
seems to relate only to the singing of Old Testament Psalms principally m tetrasyllable, pentasyllable, and heptasyllubic 
(t7}v AarnS lk)v fieXojOLav), the alternate chanting of which, metres, divided into strophes of fioin 4 to 12, 10, and even 
by a choir divided into tw o paits, was (accoidmgto that 20 lines each When a strophe contained live lines, the 
statement) first introduced into the church of Antioch by fifth was generally an “epkymmiim,” detached m sense, 
two monks famous in the history of their time, Flavianus and consisting of a prayer, invocation, doxology, oi the 
and Diodorus, under the emperor Constantius II hke, to be sung antiphonallv, either in full chorus oi by 

2d Other evidence of the use of hymns m the 2d century is a separate part of the choir The Syr me Chi estomaiky of 
centuiy contained m a fragment of Cams, preserved by Eusebius, Hahn (published at Leipsic m 1825), and the third volume 
which refers to “ all the psalms and odes written by faithful of Daniel’s Thtscnu us Hymnologicus , contain specimens of 
brethren from the beginning/’ as “hymning Christ, the these hymns Some of them have been translated into 
Word of God, as God ” Tertullian also, m his description (unmetneal) English by the Bev Henry Burgess (Select 
of the “Agapm/ 5 or love-feasts, of his day, says that, after Metrical Hymns of Ephem Syr us, dm , 1853). A con- 
washing hands and bringing m lights, each man was in- siderable number of those so translated are on subjects 
vited to come forward and sing to God’s praise something connected with death, resurrection, judgment, &c , and 
either taken from the Scriptures or of his own composi- display not only Christian faith and hope, but much sim- 
tion (“ufc quisque de Sacns Scnpturis vel propno mgenio plieity and tenderness of natural feeling Theodoret speaks 
potest”). Bishop Bull believed one of those primitive of the spiritual songs of Epkraem as very sweet and profit- 
compositions to be the hymn appended by Clement of able, and as adding much, in his (Theodorefs) time, to the 
Alexandria to his Pczdagogus , and Archbishop Ussker brightness of the commemorations of martyis in the Sy nan 
considered the ancient morning and evening hymns, of Church. 

which the use was enjoined by the Apostolical Constitutions, The Greek hymnody contemporary with Ephraem fol* 
and which are also mentioned m the “ Tract on Yngmifcy ” lowed, with some licence, classical models. One of its 
printed with the woiks of St Athanasius, and in St Basil’s favourite metres w T as the Anacreontic, but it also made 
treatise upon the Holy Spirit, to belong to the same family use of the shoit anapaestic, Ionic, iambic, and other lyrical 
Clement’s hymn, in a short anapiestie metre, beginning measures, as well as the hexameter and pentameter Its 
c rrofuov 7ra)W ttSatk (or, according to some editions, pi mcipal authors were Methodius, bishop of Tyie (who died 
ftacnXzv dylm, Xoye Travoa/zdrop— translated by Hr Chat- about 311 An), Synesius, who became bishop of Ptole- 
field, “0 Thou, the King of saints, all-conquenng Word”), mais m Cyrenaicam 410, and Gregory Nazianzen, foi a 
is rapid, spirited, and well-adapted for singing. The Greek shoit time (380-381) patriarch of Constantinople The 
“ Morning Hymn ” (which, as divided into veises by Arch- merits of these writers have been perhaps too much depreci- 
bishop Ussker m his treatise Be Symbohs , has a majestic atedby the admirers of thelatei Gieek “ Melodists ” They 
rhythm, resembling a chonc or dithyrambic strophe) is the have found an able English tianslator in the Bev Allen 
original form of “Gloria m Excelsis,” still said oi sung, Chatfield (Songs and Hymns of Eailmt Creel ChisUan 
with some variations, m all branches of the church which Poets, &c, London, 187G) Among the most striking of 
have not relinquished the use of liturgies The Latin form their wmrks are pvmo Xpicrri (“ Loid J esus, think of me ”), 
of this hymn (of which that in the English communion by Synesius; ere rov tyOirov povdpxpv (“0 Thou, the One 

office is an exact translation) is said, by Bede and other Supreme ”) and tl crot OiXas yem t&cll (“ 0 soul of mine, 

ancient writers, to have been brought into use at Borne by repining ”), by Gregory , also arndw TrapOhm (“ The Bride- 
Pope Telesphorus, as early as the time of the emperor groom cometh”), by Methodius There continued to be 
Hadrian A third, the Vesper or “ Lamp-lighting ” hymn Greek metrical hymn writers, in a similar style, till a much 
(“<£us IXapov aylas So£?/g,” — translated by Canon Bright later date. Sopkronius, pafci larch of Jerusalem m the 7th 
“Light of Gladness, Beam Divine ”), holds its place to this century, wrote seven Anacieontic hymns ; and St John 
3d day in the services of the Greek rite. In the 3d century Damascene, one of the most copious of the second school 

century Ongen seems to have had m his mind the words of some of “Melodists,” was also the author of some long composi- 

other hymns or hymn of like character, when he says (m tions m trimeter iambics 

his treatise Against Gel&us) ; “We glorify in hymns God An important development of hymnody at Constantinople Period 

and His only begotten Bon ; as do also the Sun, the Moon, arose out of the Arian controversy Early m the 4th of Arian 
the Stars, and all the host of heaven. All these, m one century Athanasius had rebuked, not only the doctrine of contro " 
Divme chorus, with the just among men, glorify m hymns Arms, but the light character of certain hymns by which yei ^ r 
God who is over all, and His only begotten Son.” So he endeavouied to make that doctrine popular. When, 
highly were these compositions esteemed in the Syrian towards the close of that century (398), St John 
churches that the council which deposed Paul of Samosata Chrysostom was raised to the metropolitan see, the Allans, 
from the see of Antioch m the time of Aurehan justified who were still numerous at Constantinople, had no places 
that act, in its synodical letter to the bishops of Borne and of worship within the walls , but they were in the habit of 
Alexandria, on this ground (among others) that he had coming into the city at sunset on Saturdays, Sundays, and 
prohibited the use of hymns of that kind, by uninspired the gi eater festivals, and congregating m the porticoes and 
writers, addressed to Christ. other places of public resort, where they sung, all night 

After the conversion of Constantine, the progress of through, antiphonal songs, with “ acroteleutia ” (closing 
hymnody became closely connected with church controver- strains, or refrains), expressive of Arian doctrine, often 
sies There had been in Edessa, at the end of the 2d or accompanied by taunts and insults to the orthodox 
early m the 3d century, a Gnostic writer of conspicuous Chrysostom was apprehensive that this music might draw 
ability, named Bardesanes, who was succeeded, as the some of the simpler church people to the Arian side; he 
head of his sect or school, by his son Harmonium Both therefore organized, in opposition to it, under the patronage 
father and son wrote hymns, and set them to agreeable and at the cost of Eudoxia, the empress of Arcadius (then 
melodies, which acquired, and in the 4th century still his friend), a system of nightly processional hymn-singing, 

Epliraem retained, much local popularity. Ephraem Syrus, the first with silver crosses, wax-lights, and other circumstances of 
Syrus voluminous hymn writer whose works remain to us, think- ceremonial pomp. Biots followed, with bloodshed on both 
mg that the same melodies might be made useful to the sides, and with some personal injury to the empress’s chief 
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eunuch, who seems to have officiated as conductor or director 
of the church musicians. This led to the suppression, by 
an imperial edict, of all public Amn singing, while in the 
church the practice of nocturnal hymn-singing on certain 
solemn occasions thus first introduced, remained an estab- 
lished institution. 

Greek It is not improbable that some rudiments of the peculiar 

«5 stem of system of hymnody which now prevails throughout the 
Greek communion, and whose affinities arc rather to the 

0 y Hebrew and Syriac than to the classical furms, may have 
existed in the church of Constantinople, even at that time, 
Anatolius, patriarch of Constantinople in the middle of the 
5th century, was the precursor of that system , but the 
reputation of being its proper founder belongs to Romanus, 
of whom little more is known than that he wrote hymns 
still extant, and lived towards the end of that century. 
The importance of that system in the services of the Greek 
church may be understood from the fact that the late Dr 
Neale computed four-fifths of the whole space (about 5000 
pages) contained in the different service-books of that 
church to be occupied by hymnody, all in a language or 
dialect which has ceased to be anywhere spoken, 

Tin system has a peculiar technical terminology, m which the 
words 4 ‘ troparioii,” “ode,” 4 canon,” and “ Inrimis ” (eTppos ) chiefly 
r^miire uplanation 

The it tixutuh is the unit of the system, being a stiophe or 
sfcmza, S'- t n, when analysed, to be divisible into -verses or clauses, 
with regulated ensures, but printed m the books as a single prose 
sentence, without marking any divisions The following (turned 
into English, from a “ canon” by John Mauropus) maybe taken 
as an example — kt The never-sleeping Guardian, { the patron of 
ray soul, | the guide of my life, j allotted me by God, j I hymn 
thee, Divine Angel j of Almighty God ” Dr Neale and most 
other writers regard all these “tfopana” as rhythmical or modu- 
lated prose. Cardinal J B Pitra, on the other hand, who m 1S67 
and lts7G published two learned works oil this subject, main- 
tains that they are redly metrical, and gov erued by definite rules 
of prosody, of width he lavs down, sixteen. According to him, 
ifiwh “ tropanon ” contains from three to thu tv -three veises , each 
i ersst; writs from two to tlmteen s} llables, often m a continuous 
kf ne», uniform, alternate oi reciprocal, the metre being always 
syllabic, and depending, not on the quantity of vow els or the position 
of consonants, but on an harmonic series of accents 

In various parts of the services solitaiy troparia are sung, under 
various names, “eontaeion,” “ceeos, n “cathisma/’&c , which mark 
distinction^ either m their character or m their use 

An ode is a song or hymn compounded of several similar 
u troparia/’— usually three, four, or five To these is always pie- 
fixed a typical or standard “ tropanon/ 5 called the hirnus, by 
which the syllabic measure, the periodic series of accents, and m 
fact the whole structure and rhythm of the stanzas which follow it 
are regulated. Each succeeding “ tropanon ” m the same “ ode ” 
contains the same number of verses, and of syllables in each verse, 
and similar accents on the same or equivalent syllables. The 
‘ Vidimus” may either form the first stanza of the 4 * ode” itself, 
or (as is more frequently the me) may be taken from some other 
piece ; and, when so taken, it is often indicated by initial words 
only, without being printed at length. It is generally printed 
within commas, after the proper rubric of the * * ode.” A hymn m 
irregular “ stichera ” or stanzas, without a “Mrmus/ 5 is called 
u idlomelon.” A system of three or four odes is “ triodion ” or 
“ ietmodkra/ 

A canm is a system of eight (theoretically nine) connected 
odes, the second being always suppressed. Various pauses, 
relieved by the interposition of other short chants or readings, occur 
durum the singing of a whole “canon.” The final “ tropanon ” 
m cadi ode of the senes is not unfrequently detached m sense (hke 
the “ ephymnia ” of Ephraem Syrtis), particularly when it is in 
the (very common) form, of a “ theotokion,” or ascription of praise 
to the mother of our Lord, and when it is a recurring refrain or 
burden. 

There were two principal periods of Greek hymnography 
constructed on these principles, — the first that of Romanus 
and his followers, extending over the 6th and 7th centuries, 
the second that of the schools which arose during the 
Iconoclastic controversy in the 8th century, and which 
continued for some centuries afterwards, until the art itself 
died out 

The works of the writers of the former period were 


collected m Tropologia , or church hymn-hooks, which ’School of 
were held in high esteem till the 10th century, when they Bomamis 
ceased to be regarded as church-books, and so fell into 
neglect. They are now preserved only m a very small 
number of manuscripts From three of these, belonging 
to public libraries at Moscow, Turin, and Home, Cardinal 
Pitra has lately printed, m his Analecta , a number of 
interesting examples, the existence of which appears to 
have been unknown to the late learned Dr Neale, and 
which, in the cardinal’s estimation, are m many respects 
superior to the “canons,” <fcc,, of the present Greek 
service-books, from which all Dr Neale’s translations 
(except some from Anatolius) are taken Cardinal Pitra’s 
selections include twenty-nine woiks by Romanus, and 
some by Sergius, and nine other known, as well as some 
unknown, authors He describes them as having generally 
a more dramatic character than the “ melodies ” of the 
later period, and a much more animated style; and he 
supposes that they may have been originally sung with 
dramatic accompaniments, by w r ay of substitution for the 
theatrical performances of Pagan times As an instance 
of their peculiar character, he mentions a Christmas or 
Epiphany hymn by Romamis, m twenty-five long strophes, 
in which there is, fust, an account of the Nativity and its 
accompanying wonders, and then a dialogue between the 
wise men, the Virgin mother, and Joseph The magi 
arrive, are admitted, describe the moral and religious con- 
dition of Persia and the East, and the cause and adventures 
of their journey, and then offer their gifts The Virgin 
intercedes for them with her Son, instructs them m some 
parts of Jewish history, and ends with a prayer for the 
salvation of the world 

The controversies and persecutions of the 8th and sue- Melotl- 
ceedxng centuries turned the thoughts of the “ melodists ” ists 
of the great monasteries of the Studium at Constantinople 
and St Saba in Palestine and their followers, and those of 
the adherents of the Greek rite m Sicily and South Italy 
(who suffered much from the Saracens and the Normans), 
into a less picturesque but more strictly theological course , 
and the influence of those controversies, m which the final 
success of the cause of “Icons” was largely due to the 
hymns, as well as to the courage and sufferings, of these 
confessors, was probably the cause of their supplanting, as 
they did, the works of the older school Cardinal Pitra 
gives them the praise of having discovered a graver and 
more solemn style of chant, and of having done much to 
fix the dogmatic theology of their church upon its present 
lines of near approach to the Roman 

Among the “ melodists ” of this lattei Greek school theie 
were many saints of the Greek church, several patriarchs, 
and two emperors, — Leo the Philosopher, and Constantine 
Porphyrogemtus, his son. Their greatest poets were 
Theodore and Joseph of the Studium, and Oosmas and 
J ohn (called Damascene) of St Saha. Dr Neale has translated 
into English verse several selected portions, or centoes, from 
the works of these and others, together with four selections 
from earlier works by Anatolius. Some of his translations, 
—particularly “The day is past and over,” from Anatolius, 
and “ Christian, dost thou see them,” from Andrew of Crete, 
have been adopted into hymn-books used m many English 
churches ; and the hymn “ Art thou weary,” &c , which is 
rather founded upon than translated from one by Stephen 
the Sabaite, has obtained still more general popularity. 

The older learning on the subject of Greek hymnody and church 
music is collected m a dissertation prefixed to the second volume 
for June of the BoBandists’ Acta Sanctorum, , the more recent m 
Cardinal Pitr&'s Eymnographe de Vltglm Grecque (Rome, 1867), 
and Analecta Sacra , Ac, (Paris, 1876), m the Anthologia Grccca 
Carmmm Chnstiamrum (Leipsic, 1871), and m Dr Daniel's 
Thesaurus Hpnmbgim* There is also an able paper on Cardinal 
Pitra’s works, by M E. Miller, m tie Journal dcs Saiants foi 1876. 
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It was not till the 4th century that Greek hymnody was 
imitated m the West, where its introduction was due to 
two great lights of the Latin Church, — St Hilary of 
Poitiers and St Ambrose of Milan 

Hilary was banished from! his see of Poitiers in 356, 
and was absent from it for about four years, which he 
spent m Asia Minor, taking part during that time m one 
of the councils of the Eastern Church He thus had full 
opportunity of becoming acquainted with the Greek church 
music of that day, and he wrote (as St Jerome, who was 
thirty years old when he died, and who was well acquainted 
with his acts and writings, and spent some time m or near 
his diocese, informs us) a “book of hymns/ 5 to one of 
which Jerome particularly refers, m the preface to the 
second book of his own commentary on the epistle to the 
Galatians Isidore, archbishop of Seville, who presided 
over the fourth council of Toledo, m his book on the offices 
of the church, speaks of Hilary as the first Latin hymn- 
writer, that council itself, in its 13th canon, and the pro- 
logue to the Mozarabic hymnary (which is little more than 
a versification of the canon), associate his name, m this 
respect, with that of Ambrose A tradition, ancient and 
widely spread, ascribed to him the authorship of the remark- 
able “Hymnum dicat turba fratrum, hymnum cantus 
personet” (“Band of brethren, raise the hymn, let your 
song the hymn resound”), which is a succinct nar- 
rative, m hymnal form, of the whole gospel history , and 
is perhaps the earliest example of a strictly didactic 
hymn. Both Bede and Hmcmar much admired this com- 
position, though the former does not mention, m connexion 
with it, the name of Hilary The private use of hymns of 
such a character by Christians m the West may probably 
have preceded their ecclesiastical use, for Jerome says 
that m his day those who went into the fields might hear 
“ the ploughman at his hallelujahs, the mower at his hymns, 
and the vine-dresser singing David’s psalms ” Besides 
this, seven shorter metrical hymns attributed to Hilary 
are still extant 

Of the part taken by Ambrose, not long alter Hilary’s 
death, m bringing the use of hymns into the church of 
Milan, we have a contemporary account from his convert, 
St Augustine Justma, mother of the emperor Valentmian, 
favoured the Arians, and desired to remove Ambrose from 
his see. The “ devout people,” of whom Augustine’s mother 
Monica was one, combined to protect him, and kept guard 
m the church. “Then,” says Augustine, “it was first 
appointed that, after the manner of the Eastern churches, 
hymns and psalms should be sung, lest the people should 
grow weary and faint through sorrow , which custom has 
ever since been retained, and has been followed by almost 
all congregations m other parts of the world.” He describes 
himself as moved to tears by the sweetness of these “ hymns 
and canticles” — “The voices flowed into my ears, the 
truth distilled into my heart, I overflowed with devout 
affections, and was happy ” To this time, according to an 
uncertain but not improbable tradition which ascribed the 
composition of the “Te Deum ” to Ambrose, and connected 
it with the conversion of Augustine, is to be referred the 
commencement of the use m the church of that sublime 
unmetrical hymn. 

It is not, however, to be assumed that the hymnody thus 
introduced by Ambrose was from the first used according 
to the precise order and method of the later Western ritual 
To bring it into ( substantially) that order and method 
appears to have been the work of St Benedict, Walafndus 
Strabo, the earliest ecclesiastical writer on this subject (who 
lived at the beginning of the 9th century), says that 
Benedict, on the constitution of the religious order known 


by his name (about 530), appointed the Ambrosian 
hymns to be regularly sung m his offices for the canonical 
hours. Hence probably originated the practice of the 
Italian churches, and of others which followed their 
example, to sing eeitam hymns (Ambrosian, or by the early 
successors of the Ambrosian school) daily throughout the 
week, at“Tespers,” “Lauds,” and “Nocturas,” and on 
some days at “Compline” also — vaiymg them with the 
different ecclesiastical seasons and festivals, commemora- 
tions of saints and martyis, and other special offices 
Diffeient dioceses and religious houses had their own pecu- 
liarities of ritual, including such hymns as were approved 
by their several bi&hops or ecclesiastical superiors, varying 
in detail, but all following the same general method The 
national rituals, which were first reduced into a form sub- 
stantially like that which has since prevailed, were probably 
those of Lombardy and of Spam, now known as the 
“ Ambrosian ” and the “ Mozarabic ” That of Spam was 
settled in the 7th century by Leander and Isidore, brothers, 
successively archbishops of Seville It contained a copious 
hymnary, the original form of which may be regarded as 
canonically approved by the fourth council of Toledo (633). 

By the 13th canon of that council, an opinion (which even 
then found advocates) against the use in churches of any 
hymns not taken from the Scriptures, — apparently the same 
opinion which had been held by Paul of Samosata, — was 
censured , and it was ordered that such hymns should be 
used in the Spanish as well as in the Galilean churches, the 
penalty of excommunication being denounced against all 
who might presume to reject them 

The hymns of which the use was thus established and 
authorized were those which entered into the daily and 
other offices of the church, afterwards collected in the 
“Breviaries,” in which the hymns “proper” for “the 
week,” and for “ the season,” continued for many centuries, 
with very few exceptions, to be derived from tbe earliest 
epoch of Latin Church poetry,— reckon mg that epoch as 
extending from Hilary and Ambrose to the end of the 
pontificate of Gregory the Great. The “Ambrosian” 
music, to which those hymns weie generally sung down to 
the time of Gregory, was more popular and congregational 
than the “ Gregorian,” which then came into use, and after- 
wards prevailed. In the service of the mass it was not 
the general practice, before the invention of sequences in 
the 9th century, to sing any hymns, except some from the 
Scriptures esteemed canonical, such as the “ Song of the 
Three Children” (“Benedicite omnia opera”) But to 
this rule there were, according to Walafndus Strabo, some 
occasional exceptions; particularly in the case of Panlinus, 
patriarch of Aquileia under Charlemagne, himself a hymn- 
wnter, who frequently used hymns, composed by himself 
or others, m the euchanstic office, especially in private 
masses 

Some of the hymns called “ Ambrosian 5 ’ (nearly 100 in Am- 
number) are beyond all question by Ambrose himself, and toosian 
the rest probably belong to his time or to the following 
century Eour, those beginning “ iEterne rerum conditor 55 
(“ Dread Eramer of the earth and sky ”), “ Deus Creator 
omnium” (“Maker of all things, glorious God”), “Teni 
Redemptor Gentium” (“Redeemer of the nations, come ”), 
and “Jam surgit bora tertia” (“Christ at this hour was 
crucified ”), are quoted as works of Ambrose by Augustine. 

These, and others by the hand of the same master, have 
the qualities most valuable in hymns intended for congre- 
gational use They are short and complete m themselves ; 
easy, and at the same time elevated in their expression and 
rhythm, terse and masculine in thought and language; 
and (though sometimes criticized as deficient in theological 
precision) simple, pure, and not technical m their rendering 
oi the great facts and doctrines of Christianity, which they 
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present in an objective and not a subjective manner. They 
have exercised a powerful influence, direct or indirect, upon 
many of the h zat work', of the same kind in all succeeding 
^enemturs. With the Ambrosian hymns are properly 
cb^sl those of Hilary, and the contemporary works of 
Pope Danusu* (who wrote two hymns m commemoration 
of saints), and of Prudentius, from wko&e Cathmmna 
(“Daily Devotions’’) and Penshpbnia {“ Crown-songs for 
Martyrs 5 ), all poems of considerable, some of great length, 
—about twenty-eight hymns, found in various Breviaries, 
were derived Pruilentius was a layman, a native of Sara- 
gossa, and it vns in the Spanish ritual that his hymns 
were most largely used In the Mozarabic Breviary almost 
the whole of one of his finest poems (from w Inch moat 
churches took one part only, beginning “ Corde natus ex 
parentis 1 j was appointed to be sung between Easter and 
Ascension-Day, being divided into eight or nine hymns , 
and on some of the commemorations of Spanish saints long 
poems from his Pemfrpkawi were recited or sung at large 
He is entitled to a high rank among Christian poets, many 
of the hymns taken from his works being full of fervour 
and sweetness and by no means deficient m dignity or 
strength. 

These writers were followed m the olh and early in the 
6th century by the priest Sululius, whose reputation per- 
■ haps exceeded his meiit; Elpis, a noble Roman lady, wife 
of the philosophic statesman Boetius ; Pope Gelasiu-s ; and 
Emiodim*, bishop of Pavia Sedulius and Elpis wrote very 
little frum which hymns could be extracted , but the small 
number taken from their compositions obtained wide popu- 
larity, and have since held their ground Gelasius was of 
no great account as a hymn-writer; and the works of 
Ennodius appear to have been know n only in Italy and 
Spain, The latter part of the 6th century produced Pope 
Gregory the Great, and Tenantius Fortunate, an Italian 
poet, the friend of Gregory, and the favourite of Padegunda, 
queen of the Pranks, who died (609) bishop of Poitiers 
Eleven hymns of Gregory, and twelve or thirteen (mostly 
taken from longer poems) by Fortunate., came into general 
use in the Italian, Galilean, and British churches. Those 
of Gregory are in a style hardly distinguishable from the 
Ambrosian ; those of Fortunate are graceful, and some- 
times vigorous He does not, however, deserve the praise 
given to him by Dr Neale, of having struck out a new path 
in Latin hymaody. On the contrary, he may more justly 
be described as a disciple of the school of Prudentius, and 
as having affected the classical style, at least as much as 
any of his predecessors. 

The poets of this primitive epoch, which closed with the 6th 
century, wrote m the old classical metres, and made use of a con- 
siderable variety of them— anapssstie, anacreontic, hendecasyllabic, 
asekpi&d, hexameters and pentameters, and otheis Gregory and 
some of the Ambrosian settlors occasionally wrote m sapphics ; 
hut the most frequent measure was the iambic dimeter, and, next 
to that, the trochaic The full alcaic stanza does not appear to 
have been used for church purposes before the 16th century, though 
some of its elements were In the greater number of these works, 
a general intention to conform to the rules of Roman prosody is 
inimfest ; but even tho-w writers (like Prudentius) in whom that 
i on formity was most derided allowed themselves much liberty of 
deviation Horn it Other works, including some of the very earliest, 
and some of conspicuous meat, wm* of the kind described by Bale 
ns not metrical but “ rhythmical/—! e (as he explains the term 
“rhythm”), “modulated to the ear m imitation of different 
metres.” It would be more correct to call them metrical— 
still trochaic or iambic, Ice., but, according to new laws of syllabic 
quantity, depending entirely on accent, and not on the power of 
vowels or the position of consonants,— laws by which the future 
prosody of all modern European nations was to be governed. There 
are also, in the hymns of the primitive period (even in those of 
Ambrose), anticipations,— irregular indeed and inconstant, but 
certainly not accidental,— of another great innovation, destined to 
receive important developments, that of assonance or rhyme, m 
the final letters or syllables of verses Archbishop Trench, m the 
introduction to his Sacred Latin Poetry, has traced the whole course 


of the -transition from the ancient to the modem forms of versifica- 
tion, ascribing it to natural and necessary causes, which made 
such changes needful for the due development of the new forms of 
spnitual and mttlkctual life, consequent upon the conveision of 
the Latin speaking nations to Christianity 

From the Gth century downwards we see this transforma- 6th 
tion making continual progress, each nation of Western century 
Christendom adding, fiom time to time, to the earlier^™ - 
hymns m its service-books others of more recent and fre- 1 s * 
cjuently of local origin For these additions, the com- 
memorations of samts, Ac., as to which the devotion of one 
place often differed from that of another, offered especial 
opportunities. This process, while it promoted the develop- 
ment of a mediaeval as distinct from the primitive style, 
led also to much deterioration m the quality of hymns, of 
which, perhaps, some of the strongest examples may be 
found in a volume published in 1865 by the Irish Archaeo- 
logical Society from a manuscript m the library of Trinity 
College, Dublin It contains a number of hymns by Irish 
saints of the Gth, 7th, and 8th centuries,— m several 
instances fully rhymed, and in one mixing Erse and Latin 
barbarously together, as was not uncommon, at a much 
later date, m semi-vernacular hymns of other countries 
The Mozarabic Breviary, and the collection of hymns used 
in the Anglo-Saxon churches, published m 1851 by the 
Surtees Society (chiefly from a Benedictine MS m the 
college library of Durham, supplemented by other MSS m 
the British Museum), supply many further illustrations of 
the same decline of ta&te* — such sapphics, eg, as the 
“Festum insigne prodnt coruscum” of Isidore, and the 
“0 veneranda Trmitas landanda’’ of the Anglo-Saxon 
books. The early mediaeval period, however , from the time 
of Gregory the Great to that of Hildebrand, was far from 
deficient in the production of good hymns, wherever learn- 
ing flourished Bede in England, and Paul “ the Deacon,” 

— the author of a fairly classical sapphic ode on St John 
the Baptist,— in Italy, were successful followers of the 
Ambrosian and Gregorian styles Eleven metrical hymns 
are attributed to Bede by Cassander , and there are also m 
one of Bede’s works ( Collectanea et Floi es ) two rhythmical 
hymns of considerable length on the Day of Judgment, with 
the refrains “In tiemendo die” and “Atfcende homo,” 
both irregularly rhymed, and, m parts, not unworthy of 
comparison with the “Dies Irae.” Pauhnus, patriarch of 
Aquileia, contemporary with Paul, wrote lhythmical tri- 
meter iambics in a manner peculiar to himself Theodulph, 
bishop of Orleans (793-835), author of the famous pro- 
cessional hymn for Palm Sunday m hexameters and penta- 
meters, “Gloria, laus, et honor tibi sit, Bex Christe 
Bedemptor” (“Glory and honour and laud be to Thee, 

King Christ the Bedeemer”), and Hrabanus Maurus, arch- 
bishop of Mainz (847-856), the pupil of Alcuin, and 
the most learned theologian of his day, enriched the church 
with some excellent works. Among the anonymous hymns 
of the same period there are three of great beauty, of 
which the influence may be traced m most, if not all, of 
the “New Jerusalem” hymns of later generations, includ- 
ing those of Germany and Great Britain — “Urbs beafca 
Hiernsalem ” (“Blessed city, heavenly Salem”) , “Alleluia 
pus edite kndibas” (“ Alleluias sound ye in strains of holy 
praise,” — called, from its burden, “ Alleluia perenne”) ; and 
“Alleluia dulce carmen” (“Alleluia, song of sweetness ”), 
which, being found in Anglo-Saxon hymnaries certainly 
older than the Conquest, cannot be of the late date assigned 
to it, in his Mediaeval Hymns and Sequences, by Dr Neale 
These were followed by the “Chorus novae Hierusalem” 

(“Ye Choirs of New Jerusalem”) of Fulbert, bishop of 
Chartres (1007-1028) This group of hymns is remarkable 
for an attractive union of melody, imagination, poetical 
colouring, and faith. It represents, perhaps, the best and 
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highest type of the middle school, between the severe Am- 
brosian simplicity and the florid luxuriance of later times 

Another celebrated hymn, which belongs to the first 
mediaeval period, is the “Yem Creator Spiritus” (“Come, 
Holy Ghost, our souls lmpiie 7 ), The earliest lecoided 
occasion of its use is that of a translation (89S) of the 
relics of St Marcellas, mentioned in the Annals of the 
Benedictine order. It has since been constantly sung 
throughout Western Christendom (as versions of it still are 
m the Church of England), as part of the appointed offices 
for the coronation of kings, the consecration and ordination 
of bishops and pnests, the assembling of synods, and other 
great ecclesiastical solemnities It has been attributed— 
probably m consequence of certain con upturns m the text 
of Ekkehard’s Life of N other (a work of the 13th century) 
— to Charlemagne Ekkehard wrote m the Benedictine 
monastery of St Gall, to which Notker belonged, with 
full access to its records, and an ignorant interpolator, 
regardless of chronology, added, at some later date, the 
word “Great” to the name of “the emperor Charley” 
wherever it was mentioned m that wotk. The biographer 
relates that Notker,— a man of a gentle contemplative 
natme, observant of all around him, and accustomed to find 
spiritual and poetical suggestions in common sights and 
sounds,— was moved by the sound of a mill-wheel to 
compose his “ sequence 77 on the Holy Spirit, “ Sancti 
Spinfcus adsit nobis gratia' 7 (“Present with us ever be 
the Holy Spirit’s grace 57 ), and that, when finished, he 
sent it as a present to “the emperor Charles,” who m 
return sent him back, “ by the same messenger, 77 the hymn 
“Yem Cieator,” which (says Ekkehard), the same “Spirit 
had inspired him to write 7 ' (“Sibi idem Spmtus inspira- 
verat”) If this story is to be credited, — and, fiom its 
circumstantial and almost dramatic character, it has an 
air of truth, — the author of “Yem Creator” was not 
Charlemagne, hut his grandson Charles the Bald, who 
succeeded to the royal crown m 810, about the time when 
Notker was born, and to the imperial m 875 Notker 
lumself long survived that emperor, and died m 912 

The invention of “ sequences ” by Notker may be regarded 
as the beginning of the later mediaeval epoch of Latin 
hymnody In the euchanstic service, m which (as has 
been stated) hymns were not generally used, it had been 
the practice, except at certain seasons, to sing “laud, 77 or 
“Alleluia,” between the epistle and the gospel, and to fill 
up what would otherwise have been a long pause, by extend- 
ing the cadence upon the two final vowels of the “ Alleluia ” 
into a protracted strain of music It occurred to Notker 
that, while preserving the spirit of that part of the service, 
the monotony of the interval might be relieved by intro- 
ducing at that point a chant of praise specially composed 
for the purpose With that view he produced the peculiar 
species of rhythmical composition which obtained the name 
of “ sequentia 77 (probably from following after the close 
of the “Alleluia”), and also that of “prosa, 77 because its 
structure was originally irregular and unmetrical, resembling 
in this respect the Greek “tropana,” and the “ Te Deum,” 
“Benedicite ” and cantmles That it was in some measure 
suggested by the forms of the later Greek hymnody seems 
probable, both from the intercourse (at that time frequent) 
between the Eastern and Western churches, and from the 
application by Ekkehard, in Ms biography and elsewhere 
(eg , m Lyndwood’s Provinciale) } of some technical terms, 
borrowed from the Greek terminology, to works ol Notker 
and his school and to books containing them. 

Br Neale, m a learned disseitation prefixed to his collection of 
sequences from mediaeval Missals, and enlarged m a Latin letter to 
Dr Daniel {printed m the fifth volume of Daniels Thesaurus), lias 
investigated the laws of caesura and modulation which are discover- 
able in these works Those first brought into use weie sent by 
their author to Nicholas I , pope fiom 858 to 867, who authorized 


their use, and that of others composed after the same model 
by other biethren ol St Gall, in all churches of the "West 

Although the sequence ot Mother and his school, which then 
lap idly pas-ed into most Go i man, Fieneh, and Butish Missals, 
wcie not metncal, the art ol ‘ assonance ” was much piactised iil 
them Man) oi those m the Sarum and Flench Missals have every 
\eise, and eien even clause or division of a veise, ending with the 
same lowed 1 a,”— peihaps with some lefeiente to the terminal 
letter of ‘ Alleluia ” Aitihees such as these natmally led the way 
to the adaptation of the same kind of composition to legular me tic 
and fully developed rhyme Dr Neale’s lull and huge collection, 
and the second volume of Dr Darnel’s Thesaurus , contain numerous 
examples, both ot tlie ‘pioses,” piopeih so called, of the Not- 
hermn type, and of tho'-e of the latei school, winch (fiom the 
religious house to which its duet wnter belonged) has been called 
“ Vietonne 7 Most Missals appear to have contained some ot 
both kinds In the majority of tiiose from which Dr Neale’s speci- 
mens aie taken, the metncal kind lu gel} pi evaded , but m some 
(c g , those of Saiuni and Luge) the gieatei nunibu wcie Not- 
kenan 

Of the sequence on the Holy Ghost, sent by Notker 
(according to Ekkehard) to Charles the Bald, Dr Neale 
says that it “was m use all over Europe, even m those 
countries, like Italy and Spam, which usually rejected 
sequences' 7 ; and that, “in the Missal of Paleneia, the 
priest was ordered to hold a white dove m his hands, 
while intoning the first syllables, and then to let it go 77 
Another of the most remarkable of Notker } s sequences, 
beginning “Media m vita” (“In the midst of life we are 
m death ”), is said to have been suggested to him while 
observing some workmen engaged m the construction of a 
bridge over a torrent near his monastery bliss Wink worth, 
states that this was long used as a battle-song, until the 
custom was forbidden, on account of its being supposed to 
exercise a magical influence A tianslation of it (“ Mitten 
wir im Leben sind ”) is one of Luther’s funeral hymns , 
and all but the opening sentence of that part of the buual 
service of the Church of England which is directed to he 
“said or sung 77 at the grave, “while the corpse is made 
ready to be laid into the earth, 37 is taken from it 

The “Golden Sequence,” “ Yem, sancte Spiritus 77 (“Holy 
Spirit, Lord of Light ”), is an early example of the transi- 
tion of sequences from a simply rhythmical to a metrical 
form Archbishop Trench, who esteems it “ the loveliest of 
all the hymns m the whole circle of Latin sacred poetry,” 
is inclined to give credit to a tradition which ascribes its 
authorship to Robert II, king of France, son of Hugh 
Capet (997-1031). Otheis have assigned to it a later 
date, — some attributing it to Pope Innocent III , and some 
to Stephen Langton, archbishop of Canterbury Many 
translations, m German, English, and other languages, 
attest its merit. Berenganus of Tours, St Bernard of 
Clairvaux, and Abelard, in the 11th century and early 
m the 12th, followed in the same track, and the art of 
the Victoria e school was carried to its greatest perfection 
by Adam of St Victor (who died between 1173 and 
1194), — “the most fertile, and” (m the concurrent judg- 
ment of Archbishop Trench and Dr Neale) “the greatest 
of the Latin hymnographers of the Middle Ages 73 The 
archbishop’s selection contains many excellent specimens 
of his works 

But the two most widely celebrated of all this class of 
compositions, — works which have exercised the talents of 
the greatest musical composers, and of innumerable trans- 
lators m almost all languages,— are the “Dies Irfe 77 Dies Ira? 
{“ That day of wrath, that dreadful day ”), by Thomas de 
Delano, the companion and biographer of St Francis of 
Assisi (who died m 1226), and the “Stabat Mater stahat 
dolorosa” (“By the cross sad vigil keeping 77 ) of Jaeopone Mater * 
or Jacobus de Benedicts, a Franciscan humorist and 
reformer, who was persecuted by Pope Boniface VIII for 
lus satires on the prelacy of the time, and died very old 
in 1306 Besides these, the 13th century produced the 
famous sequence “ Lauda Sion Salvatorem 77 {“ Sion, lift 
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thy voice and ring /), and tlie four otter well-known sacra- 
menial hymns of St Thomas Aquinas, viz, “ Pange lingua 
glories! corporis mysterium 11 (“Smg, my tongue, the 
Saviours glory'’), “ Verbura supermini prodiens ” (“ The 
TYord, descending from above ’—not to be confounded 
with the Ambrosian hymn from which it borrowed the first 
line), “Sacns solemnns juncta suit gaudio,” ( £C Let us with 
hearts renewed our grateful homage pay ”), and “ Adoro 
Te devote, latens Deltas v ( tc 0 Godhead hid, devoutly I 
adore Thee v ),— a group of remarkable compositions, written 
by him for the then new festival of Corpus Christ!, of which 
he induced Pope Urban IV. (1261-12G5) to decree the 
observance In these (of which all but ** Adoro Te devote,” 
Ac., passed rapidly into Breviaries and Missals) the doctrine 
of transubstantiation is set forth with a wonderful degree 
of scholastic precision; and they exercised, probably, a 
not unimportant mfiuenoe upon the general reception of 
that dogma. They are undoubtedly works of genius, 
powerful in thought, feeling, and expression 
Medmal These and other medieval hymn- writers of the 12th and 
liymnv 13th centuries may be described, generally, as poet-school- 
men Their tone is contemplative, didactic, theological , 
they are especially fertile and ingenious in the field of 
mystical interpretation. Two great monasteries m the East 
had, in the 8th and 9th centuries, been the principal 
centres of Greek hymnology , and, in the West, three 
monasteries, — St Gall, near Constance (which was long 
the especial seat of German religious literature), Cluny in 
Burgundy, and St Victor, near Paris, — obtained a similar 
distinction St Gall produced, besides Xotker, several dis- 
tinguished sequence writers, probably his pupils, — Hart- 
mann, Hermann, and Gottsclialk, - — to the last of whom 
Dr Neale ascribes the u Alleluiatic Sequence v (“ Cante- 
mus ctmcti melodum nunc Alleluia’’), well known in 
England through his translation, h The strain upraise of 
joy and praise ” The chief poets of Cluny were two of 
its abbots, Odo (who died in 947) and Petei the Venerable 
(1122-1130), and one of Peter’s monk' 1 , Bernard of Morlaix, 
who wrote the remarkable poem on “Contempt of the 
World ” m about 3000 longrolliug “leonine-dactylic ” verses, 
from parts of which Dr Neale’s popular hymns, “Jerusalem 
the golden/’ Ac., are taken The abbey of St Victor, 
besides Adam and his follower Pistor, was destined aftei- 
wards to produce the most popular church poet of the 17th 
century. 

There were other distinguished Latin hymn-writers of 
the later medieval period besides those already mentioned 
Bernard The name of St Bernard of Clairvaux cannot be passed 
^ Clair, over with the mere mention of the fact that he was the 
author of some metrical sequences. He was, in truth, the 
father, in Larin hymnody, of that warm and passionate 
form of devotion which some may consider to apply too 
freely to Divine Objects the language of human affection, 
feat which has, nevertheless, been popular with many devout 
persons, in Protestant as well as Homan Catholic churches. 
Spee, “Angelus/’ Madame Guyon, Bishop Ken, Count Zm- 
zendorf, and Frederick William Faber may be regarded as 
disciples in ibis school Many hymns, m various lan- 
guages, have been founded upon St Bernard’s i{ Jesu. dulcis 




w J ^ Hex admirafeflis * (“ 0 Jesu, King most wonderful ”), 
— three portions of one poem, nearly 200 lines long. 
Cardinal Damiani, the friend of Pope Gregory VII, 
Marbode (bishop of Bennes) m the 1 1th, Hddebert (arch- 
bishop of Tours) in the 12th, and Cardinal Bonavontura 
in the 13th centuries, are other eminent men, who added 
poetical fame, as hymnographers, to high public distinction. 

Before the rime of the Heformatxon, the multiplication 
of sequences (often as unedifying in matter as unpoetical 


in style) had done much to degrade the common conception 
of hymnody. In some parts of France, Portugal, Sardinia, 
and Bohemia, their use in the vernacular language had 
been allowed In Germany also there were vernacular 
sequences as early as the 12th century, specimens of which 
may be seen in the third chapter of Miss Wmk worth’s 
Christian Singers of Germany Scoffing parodies upon 
sequences are said to have been among the means used m 
Scotland to discredit the old church services. After the 
13 th century they weie discouraged at Borne. They 
retained for a time some of their old popularity among 
, German Protestants, and were only gradually relinquished 
! in France A new <£ prose,” m honour of St Maxentia, is 
' among the compositions of Jean Baptiste Santeul , and Di 
; Daniel’s second volume closes with one written m 1855 
1 upon the dogma of the Immaculate Conception. 

| The taste of the Renaissance was offended by all deviations from Roman re< 
1 classical prosody and Latimty Pope Leo X directed the whole vision of 
j body of the hymns m use at Rome to be leformed , and a volume hymns 
of “ new ecclesiastical hjmns,” prepared by Feiren, a scholar of 
Vicenza, to whom Leo had committed that task, appeared in 1523, 
with the sanction of a later pope, Clement VII The next step 
, was to revise the whole Roman Breviary That underta kin g, alter 
pacing through several stages under different popes (particulaily 
1 Pius V and Clement Till ), was at last brought to a conclusion by 
I Uiban Till , m 1031 From this revised Breviary a large n um - 
j ber of medieval hymns, both of the earlier and the later periods, 
j were excluded, and in their places many new hymns, including 
j *ome by Pope Urban himself, and some "by Cardinal Bellarmme 
j and another cardinal (Bilvius Antomanus) were introduced The 
I hymns of the primitive epoch, fiom Hilary to Gregory the Gieat, 

' foi the most part retained their places (especially m the offices ioi 
everyday of the week), andtheie remained altogether from seventy 
to eighty of earlier date than the 11th century Those, however, 
which w ere so retained were freely altered, and by no means generally 
improved. The revisers appointed by Pope Urban (thiee learned 
Jesuits,— Stiada,Gallucei, and Petrucei), professed to have made “as 
few changes as possible ” in the works ot Ambrose, Gregoiy, Pru- 
dentms, 8eduhus, Fortunatus, and other “poets of great name ” 

But some changes, even m those works, were made with consider- 
able boldness , and the pope, in the “ constitution” by which his 
new book was promulgated, boasted that, “ with the exception ot 
a very small number Uperpauen,’), which were either piose or 
merely riij tkmieal, all the hymns had been made conformable to 
the laws of prosody and Latimty, those which could not be corrected 
bv any milder method being entirely lewntten ” The latter fate 
befel, among others, the beautiful “Urbs beata Hieiusalem,” 
which now assumed the form (to many, perhaps, better known), 
of « Ccelestis mbs Jerusalem ” Of the “very tew” which were 
spaied, the chief were “ Ave maris stella” (“Gentle star of ocean ”) 

“ Dies Iras, ” “Stabat Mater doloiosa,” the hymns of Thomas 
Aquinas, two of St Bernard, and one Ambrosian hjmn, “Jesu nos- 
tra Redemptio ’ (“O Jesu, our Redemption ”), which approaches 
nearer than otheis to the tone of St Bernaid A then lecent hymn 
of St Francis Xavier, with scarcely enough meiit of any kind to 
atone for its neglect of prosody, “ODeus, egoamo Te” (“O God I 
love Thee, not because”), was at the same time introduced without 
change. This hymnary of Pope Urban VIII is now m general 
use throughout the Roman Communion ° 

i J? 6 3 L aTlsl£m ’ underwent three revisions-the first m Parisian 

1527, when a new “Psaltery with hymns” was issued In this revisions, 
such changes only were made as the revisers thought justifiable 
upon the principle of correcting supposed conniptions of the original 
ch tt i "v es f } t ® transposition, 1 ‘ Urbs J erusalem beata, JI instead 
of Urbs beata Hierusalem ” may bo taken as a typical example. 

The next revision was m 16/0-1680, under Cardinal Perefixe me- 
ceptor of Louis XIV , and Francis Harlay, successively archbishops 
of Pam, who employed for this purpose Claude Santeul, of the 
monastery of St Magloire, and, through him, obtained the assist- 
ance of other Freneh scholars, including his more celebrated 
brother, Jean Baptiste Santeul, of the abbey of St Victor-better 
known as “Santolius Vietonnub.” The third and final revision 
was completed in 1735, under the primacy of Cardinal Archbishop 
de v mtimille, who engaged for it the services of Chailes Coffin 
then rector of the university of Pans. Many old hymns weie 
omitted m Archbishop Harfay’s Breviary, and a large number of 
new compositions, by the Santeuls and others, was introduced. It 
still, however, retained in their old places (without further changes 
than had been made in 1527) about seventy of earlier date than the 
11th century,— inelading thirty-one Ambrosian, one by Hilarr 
mghfc by Pradentaus, seven by Fortunatus, three by Paul the Beacon, 
two each by Sedrira Elpis, Gregory, and HrabanusMaurus, “ Yem 
Creator, and “Urbs Jerusalem beata.” Most of these disappeared 
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m 1735, although Cardinal Ymtimille, in his preface, professed to 
hare btill admitted the old hymns, except tv hen the new were bettei 
— {“ yetenbus hymms locus datus est, nisi quibus, oh sententiarum 
Tim, elegantiam verhorum, et tenenoies pietatis sensus, reeentiores 
antepom satius visum est ” ) The number ol the new w as, at the same 
time, very largely mcreased Only twenty-one more ancient than the 
16th century remained, of which those belonging to the primitive 
epoch were but eight, viz , four Ambrosian, two by Fortunatus, and 
one each by Piudentius and Gregory The number of Jean Baptiste 
SanteuPs hymns (who had died ml697) rose to eighty-nine , those 
by Cofim,— ' including some oldhymns,e g , “Jam lueisortosukie” 
(“ Once more the sun is beaming bright”), which he substantially re- 
wrote, — were eighty-three , those oi other modern French writers, 
ninety-seven Whatever opinion may be entertained of the principles 
on which these Roman and Parisian revisions proceeded, it would 
be unjust to deny very high praise as hymn-writers to several ot 
their poets, especially to Cofim and Jean Baptiste Santeul The 
noble hymn by Coffin, beginning — 

“ 0 luce qui mortalibua “ 0 Thou ivho m the light dost dwell, 

Lates inaccessa, Deus, To mortals unapproachable, 

Pi sesente quo sancti ti emunfc Where angels a eil them fi ora Thv rays, 

Kubuntqje \ultus augeli,’’ And tremble as they gaze” 

and several others of his works, breathe the true Ambrosian spirit , 
and though Santeul (generally esteemed the better poet of the two) 
delighted m aleaics, and did not greatly affect the primitive 
manner, there can he no question as to the excellence of such hymns 
as his “Fumant Sabeeis templa vaponbus }1 (“Sweet incense 
breathes around”), “ Stupete gentes, fit Deus hostia ” (“ Tiemhle, 
ye Gentile lands”), “Hymms dumresonat cuna ccelitum” (“Ye 
in the house of heavenly mom ”), and “ Templi sacratas pande, 
Sion, fores ” (“ 0 Sion, open wide thy gates ”) It is a striking 
testimony to the merits of those writers that such accomplished 
translators as the Rev Isaac Williams and the Rev John 
Chandlei appear (from the title page of the latter, and the preface* 
of both) to have supposed their hymns to he “ancient” and 
“primitive” Among the other authors associated with them, 
peihaps the first place is due to the Abbe Besnault, of Sens, who 
contributed to the book of 1735 the “ Urbs beata vera pacis Yisio 
Jerusalem,” in the opinion of Dr Neale “much supenoi ” to the 
“ Ccelestis tubs Jerusalem ” of the Roman Breviary This stood 
side by side with the “ IJrbs Jerusalem beata” of 1527 (m the office 
for the dedication of churches) till 1822, when the older form 
was at last finally excluded by Archbishop de Quelen 

The Parisian Breviary of 1735 remained m use till the national 
Fiench service-books were supeiseded (as they have lately been, 
generally, if not universally) by the Roman Almost all Fiench 
dioceses followed, not indeed the Bieviary, hut the example, of 
Pans , and before the end of the 18th century the ancient Latin 
hymnody was all but banished from France 
Modern In some parts of Germany, after the Reformation, Latin hymns 
Latin continued to he used even by Protestants This was the case at 
hymns Halbeistadt until quite a recent date In England, a few are still 
occasionally used in the older universities and colleges Some, also, 
have been composed in both countries since the Reformation, The 
“ Carmma Lynca ” of John Jacob Balde, a native of Alsace, and a 
Jesuit priest m Bavaria, have received high commendation from 
very eminent German critics, particularly Herder and Augustus 
Schlegel Some of the Latin hymns of William Alard, a Protestant 
refugee from Belgium, and pastor m Holstein (1572-1645), have 
been thought worthy of a place m Archbishop Trench's selec- 
tion Two by W, Petersen (printed at the end of Haberkorn’s 
supplement to Jacobi’s Psahnodia Germamca) are good in different 
ways, — one, “ Jesu duleis amor mens” (“Jesus, Thee my soul 
doth love ”), being a gentle melody of spiritual devotion, and the 
other, entitled Spes Siotus, violently controversial agamst Rome 
An English hymn of the 17th century, m the Ambrosian style, 
“ Te Deum Patiern colimus ” (“Almighty, Father, just and good ”), 
is sung on every May-Day morning by the choristers of Magdalen 
College, Oxford, from the top of the tower of their chapel , and 
another m the style of the Renaissance, of about the same date, 
“Te de profundis, summe Rex” (“Thee from the depths, 
Almighty King”), is, or until lately was, sung as pait of a grace by 
the scholars of Winchester College 

Authon- The principal ancient authorities on Laxm hymnody aie the 25th 
ties chapter (“De hymms et cantilems et merementis eorum”) of the 
treatise of Walafridus Strabo, and a treatise of the 14th century 
(“De Psalteno observando”), by Kadulphus, dean of Tongres m the 
Netherlands Next to those are the first hook of Clichtoveus’s 
Elucidaionum Ecclesiasticim (Paris, 1556) , the chapter on 
Ambrosian and other hymns m the works of George Cassandtr 
(Paris, 1616) , the PsaUenum, &c , m the second volume of the 
works of Cardinal J M Tkomasius (Rome, 1747) , and the treatise 
“De Hymms Ecclesiastieis,” prefixed to the Hymnodia ffispanna 
of Faustinus Arevalus (Rome, 1786) The present century, moie 
especially within the last fifty years, has added much to the store* 
of learning accessible on this subject In Germany, Ramhach’s 
Christian Anthology , Hone’s Hymni Latini mcdn JSvi, Daniel’* 


ThsaUiiis Hymnologicits , and Mohmke’s H[ niiiolmtHhe Fu/sth - 
ungen and m England, Archbishop Tiemdi’s SanedZffLr Poetnj , 

Di Neale’s two collections ot Latin Ih/nuis and hagdcncrs (Oxford, 

1851 and 1852), and his Essays on Litui fjidmty and Chinch His- 
tory , the Oxfoid collection ot Hymns hom the Roman, Saium, 

Yuik, and other Breuanes (1838) , the Pwltei, No , accuidmg to 
Sarum use, of Mr J D Chambers (1852), ami the two -volumes 
alieady refen ed to of Anglo -Sexuii and lush livinn^ published m 
1851 and 1865 by the Suitees Society and tin Iir-li An haological 
Society, have left little to he addtd bj any iutuu labouiei* m 
tins held The same penod has also piuduad numinous English 
translations of Latin h\ mns many of whmb ere good and intii t sting, 
though peihaps few ot the tnnslators have o\ ucorne tilt inherent 
dithcultie* of then ta*k sufficiently atha to ropu^ent the eliai- 
actenstLc ments ot the originals, or to cud toom Teinai ulu hymns 
many adaptations really well-suited foi popular use The must 
important are — Mr Isaac Willianm’s Hymns f < >a th r Pansuui 
Breuaiy (1839), and Mi Chandler’s Hymns if the Pi mduc Cl unit 
(1837) , Bishop Mant’s volume of 1537, and the Rev Ldwnd 
Casw all’s Lym Cathohca (1S49), both fiom the Roman Brevnuy , 
the versons of Mr Chambers, in his Sanmi Psulft/, Ne , Di Neale’s 
Mediaeval Hymns and Segxnaces (1862), with his ui^ons, sepai- 
ately published, of some other works , and Humus of the Latin 
Chinch , translated by Da-vid T Morgan, with the originals 
appended (privately printed m 1871) The hist lines, in English, 
given m this article, are generally adopted tioin some of these 

5, Geiimii Hymnody 

Luther was a proficient in and a lover of music He Luthei 
desired (as he says m the preface to Ins hymn-book of 1545) 
that this “ beautiful ornament ” might “ m a right manner 
serve the great Creator and His Christian people ” The per- 
secuted Bohemian or Hussite Church, then settled on the 
borders of Moravia under the name of “United Brethren 11 
(which their descendants still retain), had sent to him, 
on a mission m 1522, Michael Weiss, who not long after- 
wards published a number of Geiman translations from 
old Bohemian hymns (known as those of the “ Bohemian 
Brethien”), with some of his own These Luther highly 
approved and recommended He himself, m 1522, pub- 
lished a small volume of eight hymns, which was enlarged 
to 63 in 152T, and to 125 m 1545 He had formed what 
he called a “house chon 51 of musical friends, to select such 
old and popular tuues (whether secular or ecclesiastical) 
as might be found suitable, and to compose new melodies, 
for church use, His fellow labourers m this field (besides 
Weiss) were Justus Jonas, his own especial colleague , Paul 
Eber, the disciple and friend of Melanchthon, John 
Waltlier, choirmaster successively to several German 
princes, and professor of arts, &c , at Wittenbeig , Nicholas 
Decius, who from a monk became a Protestant teacher in 
Brunswick, and translated the “ Gloria m Exeelsis,” A t c , and 
Paul Speratus, chaplain to Duke Albert of Prussia m 1525. 

Some of their works are still popular m Germany Weiss’s 
“Funeral Hymn, 11 “Nun lasst uns den Leib begraben ” 
(“Now lay we calmly m the grave”); Eber’s “Heir Jesu 
Christ, wahr Meusch und Gott” (“Lord Jesus Christ, 
true Man and God ”), and “ Wenn wir m hoehsten Nofchen 
sem ” (“When in the hour of utmost need ”) , Walthers 
“New Heavens and new Earth” (“Now fain my joyous 
heart would sing ”) , Decius’s “ To God on high be thanks 
and praise and Speratus’s “ Salvation now has come for 
all,” are among those which at the time produced the 
greatest effect, and are still best remembered 

Luther’s own hymns, thirty-seven m number (of which 
about twelve are translations or adaptations from Latin 
originals), are for the principal Christian seasons , on the 
sacraments, the church, grace, death, &c , and paraphrases 
of seven psalms, of a passage in Isaiah, and of the Lord’s 
Prayer, Ten Commandments, Creed, Litany, and “Te 
Deum,” There is also a very touching and stirring song 
on the martyrdom of two youths by hie at Brussels, in 
1523-24, Homely and sometimes rugged in form, and 
for the most part objective m tone, they are full of fire, 
manly simplicity, and strong faith Three rise above the 
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rest One for Christmas “Tom Hwimel lioch da komm 
icli liA ” (“From Heaven above to earth I come”), has a 
reverent tmderne* 3 , the influence of which may be traced 
hi mmy later productions on the same subject. That on 
vil vatnwi through Christ, of a didactic character, “Nun 
freuwt en* h, lictan Christen g’mem” (“Dear Christian people, 
now rejoice ' ), is said to have made many conversions, and 
to lave been once taken up by a large congregation to 
silence a Homan Catholic preacher in the cathedral of 
Frankfort. Pre-eminent above all is the celebrated para- 
phrase of the 46th P&alm * “ End fe&fce Burg isfc unser Gott 35 
{“ A. sura stronghold our God is He the production 35 
(as Ranke ^ays) “of the moment m which Luther, engaged 
in a conflict with a world of toes, sought strength in the 
consciousness that he was defending a divine cause which 
could never pen ah 33 Carlyle compares it to “a sound of 
Alpine avalanches, or the first murmur of earthquakes.” 
Heme called it “ the Marseillaise of the Reformation.” 

Luther sptnt several years in teaching his people at 
Wittenberg to smg the*o hymns, which soon spread over 
Germany. Without adopting the hyperbolical saying of 
Coleridge, that “Luther did as much for the Reforma- 
tion by his hymns as by his translation of the Bible, ” it 
may truly be affirmed that, among the secondary means 
by which the success of the Reformation wars promoted, 
none was more powerful They were sung everywhere, — 
in the streets and field* as w'eli as the churches, m the 
workshop and the palace, “ by children in the cottage and 
by martyrs on the scaffold.” It was by them that a con- 
gregational character vras given to the new* Protestant 
worship This success they owed partly to their metrical 
structure, which, though sometimes complex, was recom- 
mended to the people by its ease and variety , and partly 
to the tunes and melodies (many of them already well 
known and popular) to which they were set They were 
used as direct instruments of teaching, and were therefore, 
in a large measure, didactic and theological , and it may 
be partly owing to this cause that German hymnorly came 
to deviate, so soon and so generally as it did, from the 
simple idea expressed m the ancient Augustmian definition, 
and to comprehend large classes of compositions which, in 
most other countries, would be thought hardly suitable 
for church use 

Fol- The principal hymn- writers of the Lutheran school, in 

lowers of the latter part of the 16th century, were Selnecker, Nicholas 

Lather. g emanrl) aiH ] Hans Sachs, the shoemaker of Nuremberg, 
also known in other branches of literature All these 
wrote some good hymns. They were succeeded by men of 
another sort, to whom Onuz gives the name of “ master- 
singera,” as having raised both the poetical and the musical 
standard of German hymnody. — Ringwaldt, Helmbold, 
PappU3, Schilling, Rutilius, and Weingartner The prin- 
cipal topics of rheir hymns (as if with some foretaste of 
the calamities which were soon to follow) were the vanity 
of earthly things, resignation to the Divine will, and pre- 
paration for death and judgment The well-known English 
hymn, “Great God, what do I see and hear,” is founded 
upon one by Ringwaldt Of a quite different character 
were two of great beauty and universal popularity, com- 
posed by Philip Nicolai, a Westphalian pastor, during a 
pestilencein 1597, and published by Mm, with fine chorales, 
two years afterwards One of these (the “Sleepers wake 1 
a voice is calling,” of Mendelssohn's oratorio, St Paul) 
belongs to the family of Advent or New Jerusalem hymns. 
The other, a “ Song of the believing soul concerning the 
Heavenly Bridegroom” (“Wie schon leueht’t uns der 
Morgenstern, 53 — “O morning Star, how fair and bright”), 
became the favourite marriage hymn of Germany. 

The hymns produced during the Thirty Years* War are 
characteristic of that unhappy time, which (as Miss 


Wmkworth says) “caused religious men to look away Period of 
from this world,” and made their songs more and more T r hir br 
expressive of personal feelings, In point of refinement ^jf 3 ’ 
and graces of style, the hymn-writers of this period excelled 
their predecessors Their taste was chiefly foimed by the 
influence of Martin Opitz, the founder of what has been 
called the “fiist Silesian school” of German poetry, who 
died comparatively young m 1639, and who, though not 
of any great original genius, exercised much power as a 
cufcic Some of the best of these works were by men who 
wrote little In the famous battle-song of Gustavus 
Adolphus, published (1631) after the victory of Leipsic, 
for the use of his army, “ Yerzage mcht du Hanflem klem ” 

(“Fear not, 0 little flock, the foe”), we have almost 
certainly a composition of the hero-king himself, the 
versification corrected by his chaplain Fabricius, and the 
music composed by Altenburg, whose name has been given 
to the hymn. This, with Luther’s paraphrase of the 67th 
Psalm, w T as sung by Gustavus and his soldiers before the 
fatal battle of Lutzeri Two very fine hymns, one of prayer 
for deliverance and peace, the othei of trust m God under 
calamities, were written about the same time by Lowen- 
stern, a saddler’s son, poet, musician, and statesman, who 
was ennobled after the peace by the emperor Ferdinand III 
Martin Rinckhart, in 1636, wrote the “Chorus of God’s 
faithful children” (“Nun danket alle Gott,” — “Now 
thank we all our God ”), introduced by Mendelssohn m his 
1 Lobgesang,” which has been called the “ Te Deum ” of 
Germany, being usually sung on occasions of public thanks- 
giung Weissel, in 1635, composed a beautiful Advent 
hymn (“Lift up your heads, ye mighty gates”), and 
Meyfart, professor of theology at Erfurt, m 1642, a fine 
adaptation of the ancient “Urbs beata Hierusalem ” The 
hymn of trust in Providence by Neumarck, Iibranan to 
that duke of Weimar who was a distinguished general m 
the war (“ Wer nur den lieben Gott lasst walten ” — “ Leave 
Gori to order all thy ways ”), is scarcely, if at all, inferior 
to that of Paul Gerhardt on the same theme Paul 
Flemming, a great traveller and lover of nature, who died 
young m 1639, also wrote excellent compositions, coloured 
by the same tone of feeling, and some, of great merit, were 
composed, soon after the close of the war, by Louisa 
Henrietta, electress of Brandenburg, granddaughter of the 
famous Admiral Coligny, and mother of the first king of 
Prussia With these may be classed (though of later date) 
a few striking hymns of faith and prayer under mental 
anxiety, by Anton Ulrich, duke of Brunswick, whose 
nominal conversion to Romanism cast a shade over the 
close of a life otherwise conscientious and honourable 
The most copious, and in their day most esteemed, hymn- Heer- 
writers of this first half of the 17th century, were Heermann maim 
and Hist Heermann, a pastor in Silesia, the theatre (m a 
peculiar degree) of war and persecution, experienced m his 
own person a very large share of the miseries of the time, 
and several times narrowly escaped a violent death His 
JDevoti Miisica Cordis , published in 1630, reflects the feel- 
ings natural under such circumstances. With a correct 
style and good versification, his tone is subjective, and the 
burden of his hymns is not praise, but prayer. Among his 
works (which enter largely into most German hymn-books), 
two of the best are the “ Song of Tears,” and the “ Song 
of Comfort,” translated by Miss Winkworth m her Christian 
Singers of Germany . Hist published about 600 hymns, Past 
“ pressed out of him,” as he said, “by the cross” He 
was a pastor, and son of a pastor, in Holstein, and lived 
after the peace to enjoy many years of prosperity, being 
appointed poet-laureate to the emperor, and finally ennobled. 

The hulk of his hymns, like those of other copious writers, 
are of inferior quality; but some, particularly those for 
Advent, Epiphany, Easter Eve, and on Angels, are very 
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good, They are more objective than those of Heermann, 
and wixtten, upon the whole, m a more manly spirit 
Nest to Heermann and Past m fertility of production, and 
Haul* above them in poetical genius, was Simon Dach, pro- 
fessor of poetry at Kumgsberg, who died in 1659 Miss 
Wmkworth ranks him high among German poets, “for the 
•sweetness of form and depth of tender contemplative emotion 
to be found m his veises ” 

The fame of all these waters was eclipsed in the latter 
pait of the same century by three of the greatest hymno- 
grapliers whom Germany has produced,— Paul Geihardt 
(1604-1676), John Franck (1618-1677), and John 
Scheffier (1624-1677), the founder of the “ second Sdesian 
Gerliardt school,” who assumed the name of “Angelus ” Gerhardt 
is by universal consent the prince of Lutheran poets 
His compositions (which may he compared, m many respects, 
to those of the Ch istian Year) are lyric poems, of consider- 
able length, rather than hymns, though many hymns have 
been taken from them They are, with few exceptions, 
subjective, and speak the language of individual experience 
They occupy a middle ground between the masculine sim- 
plicity of the old Lutheran style and the highly wrought 
religious emotion of the later Pietists, towards whom they 
(on the whole) incline Being nearly all excellent, it is not 
easy to distinguish among the 123 those which are entitled 
to the highest praise Two, which were written one during 
the war and the other after the conclusion of peace, 
“Zeucli em zn demen Thoren” (“Come to Thy temple 
here on earth”), and “Gottlob, nun ist erschollen” 
(“Thank God, it hath resounded”), are historically in- 
teresting Of the rest, one is well known and highly 
appreciated in England through Wesley's translation, 
“ Commit thou all thy ways,” &c , and the Evening and 
Spring-tide hymns (“Now all the woods are sleeping,” and 
“ Go forth, my heart, and seek delight ”) show an exquisite 
feeling for nature , while nothing can be more tender and 
pathetic than “Du hist zwar mem und hleibest mem” 
(“Thou’rt mine, yes, still thou art mine own”), on the 
Franck death of his son Fianck, who was burgomaster of Guben 
m Lusatia, has been considered by some second only to 
Gerhardt If so, it is with a great distance between them 
His approach to the later Pietists is closer than that of 
Gerliardt His hymns were published, under the title of 
Spiritual in 1674, some of them being founded on 
Ambrosian and other Latin originals. Miss Wink worth 
gives them the praise of a condensed and polished style 
and fervid and impassioned thought It was after his 
SclieMer conversion to Romanism that Scheffier adopted the name 
of “ Angelus,” and published (1657) his hymns, under a 
fantastic title, and with a still more fantastic preface, 
Their key-note is divme love ; they are enthusiastic, in- 
tense, exuberant in their sweetness, like those of St 
Bernard among mediaeval poets An adaptation of one of 
them, by Wesley, “Thee will I love, my Strength, my 
Tower,” is familiar to English readers. Those for the 
first Sunday after Epiphany, Sexagesima Sunday, and 
Trinity Sunday, in Lyra Germanic ft, are good examples of 
Ins excellences, with few of his defects His hymns are 
generally so free fiom the expression, or even the indirect 
suggestion, of Roman Catholic doctrine, that it has been 
supposed they wen. written before his conversion, though 
published afterwards The evangelical churches of Germany 
found no difficulty in admitting them to that prominent 
place in their services which they have ever since retained 
Pietists Towards the end of the 17th century, a new religious 
school arose, to which the name of “ Pietists ” was given, 
and of which Philip J acob Spener was esteemed the founder. 
He and Ms pupils and successors, August Hermann Francke 
and Anastasius Freylinghausen, all wrote hymns. Spener’s 
hymns are not remarkable, and Francke’s are not numer- 


ous Freylinghausen was their chief singer his rhythm, 
is lively, his music florid ^ hut, though his hook attained 
extraordinary popularity, lie wa& empaled m solid menu 
by other less fertile writers of the same school The “ Aut 
hmauf xu demer Fieude ' ( 4 Up, yes. upward to thy glad- 
ness”) of Schade may recall to an English leader a hjinn 
by Seagrave, and more than one by Lyte , the *Mal ibanau 
hymn” (as it was called by Jacobi) of Scliutz, “ All glorj 
to the Sovereign Good,” has been popular in England 
as well as Germany , and one of the most exquisite strains 
of pious resignatmu ever wutfcea is “Whate’er my God 
ordams is right,” by Rodigast 

Joachim Neander, a schoolmaster at Dusseldoif, and a Xuuda 
friend of Spener and Sckutz (who died beioLe the full 
development of the “ Pietistic ” school), was the first man 
of eminence in the “Fieformed” or Cah i rustic Church who 
imitated Lutheran hymnody This he did, while suffering 
persecution from the elder3 of his own chuich for some 
other religious practices, winch he had also learnt from 
Speners example As a poet, he is sometimes deficient m 
ait , hut there is feeling, warmth, and sweetness m many of 
his “ Bundeslieder ” or “Songs of the Covenant,” and they 
obtained general favour, both m the Reformed and m 
Lutheran congregations The Summer Hymn (“ 0 Thou 
true God alone”) and that on the Glory of God in Cieation 
(“ Lo, heaven and earth and sea and air ”) are instances of 
Ms best style 

With the “Pietists” may be classed Scbmolke and 
Dessler, representatives of the “Orthodox” division of 
Spener’s school, Hiller, their leading poet in South Ger- 
many, Arnold and Tersteegen, who were practically inde- 
pendent of ecclesiastical organization, though connected, one 
with the “Orthodox” and the other with the “Reformed 1 
chuiches , and Louis Count Zmzcndorf Scbmolke, a Silimolke 
pastor in Silesia, called the Silesian Ilist (1672-1737), 
was perhaps the most voluminous of all German hymn- 
writers. He w T rofce 1188 leligious poems and hymns, a 
large proportion of which do not rise above mediocrity. 

His style, if less refined, is also less subjective and more 
simple than that of most of his contemporaries Among 
his best and most attractive works (which, indeed, it would 
be difficult to praise too highly) are the “ Hosianna David's 
Sohn,” for Palm Sunday, — much lesemblmg a shorter 
hymn by Jeremy Taylor , and the Ascension, Whitsuntide, 
and Sabbath hymns, — “Heavenward doth our journey 
tend,” “ Come deck our feast to-day,” and “Light of light, 
enlighten me ” Dessler was a greater poet than Scbmolke Dealer 
Few hymns, of the subjective kind, are better than Ms 
“I will not let Thee go, Thou Help in time of need, ” “0 
Friend of souls, how well is me,” and “Now the pearly 
gates unfold,” &c Hiller was a pastor in Wurtemberg Eillei 
(1699-1769), who, falling into ill-health during the latter 
part of his ministry, published a Cadet of Spiritual Songs, 
in a didactic vein, with more taste than power, hut (as Miss 
Wmkworth says) m a tone of 44 deep, thoughtful, practical 
piety” They were so well-adapted to the wants of his 
people that to this day Hiller’s Casht is prized, next to 
their Bibles, by the peasantry of Wurtemberg ; and the 
numerous emigrants from that part of Germany to America 
and other foreign countries generally take it with them 
wherever they go Arnold, a professor at Giessen, and Arnold, 
afterwards a pastor in Brandenburg, was a man of strong 
will, uncompromising character, and austere views of life, 
intolerant and controversial towards those whose doctrine 
or practice he disapproved, and more indifferent to sepa- 
ratism and sectarianism than the “Orthodox” generally 
thought right. His hymns, like those of our own Toplady 
(whom in these respects he resembled), unite with con- 
siderable strength more gentleness and breadth of sympathy 
than might be expected from a man of such a character. 
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Tfistee* Tersteegen (1097-1769), who never formally separated 
gen from the “ Eeformed w communion, in which he was 

brought up, but whose sympathies were with the Moravians 
and Count Zmzendorf, was, of all the more copious German 
hymn'writers after Luther, perhaps the most remarkable 
man Pietist, my&tic, and missionary, he was also a 
great religious poet His 111 hymns were published in 
1731, in a volume called The Spiritual Fiowei -garden 
They are intensely individual, meditative, and subjective. 
Wesley s adaptations of two—** 1 Lo ! God is here , let us 
adore/’ and “ Thou hidden Love of God, whose source ” 
— are well known. Among those translated by Miss 
Winkworth, “ 0 God, 0 spirit, Light of all that live,” and 
“Come, brethren, let us go, J are specimens which exhibit 
favourably his manner and power Miss Cos speaks of 
him as “a gentle heaven-inspired soul, whose hymns are 
the reflexion of a heavenly, happy life, his mind being full 
of a cMld-like simplicity , 15 and his own poem on the child- 
character, which Miss Wink worth has appropriately con- 
nected with Innocents 1 day (“Bear Soul, couldsfc thou 
become a child ”}— one of his best compositions, ex- 
quisitely conceived and expressed— shows that this was 
in truth the ideal which he sought to realize The 
Zimu- hymns of Zmzendorf are often disfigured by excess in 
dorf. the application of the language and imagery of human 

affections to Divine Objects , and this blemish is also found 
in many later Moravian hymns But one hymn, at least, 
of Zmzendorf may be mentioned with unqualified praise, 
as uniting the merits of force, simplicity, and brevity, — 
“Jesu, geh varan” (“Jesus, lead the way”), which is 
taught to most children of religious parents m Germany. 
Wesley’s “Jesus, Thy blood and righteousness” is a 
translation from Zmzendorf. 

The transition from Tersteegen and Zmzendorf to Gellerb 
and Klopstock marks strongly the reaction against Pietism 
which took place towards the middle of the 18th century. 
Gellert The Spiritual Odes and Songs of C F. Gellert were pub- 
lished m 1737, and are said to have been received with an 
enthusiasm almost like that which “ greeted Luther’s hymns 
on their first appearance.” It is a proof of the modera- 
tion both of the author and of his times that they were 
largely used, not only by Protestant congregations, but 
m those German Eoman Catholic churches in which ver- 
nacular services had been established through the influ- 
ence of the emperor Joseph II They became the model 
which was followed by most succeeding hymn-writers, and 
exceeded all others in popularity till the close of the 
century, when a new wave of thought was generated by 
the movement which produced the French Revolution. 
Since that time they have been, perhaps, too much depre- 
ciated They are, indeed, cold and didactic, as compared 
with Sebeffier or Tersteegen ; but there is nevertheless in 
them a spirit of genuine practical piety ; and, if not marked 
by genius, they are pure in taste, and often terse, vigorous, 
and graceful 

Klop- # Klopstock, the author of the Messiah, cannot be con- 
st^ sidered great as a hymn-writer, though his “'Sabbath 
Hymn” {of which there is a version in Hymns from the 
Land of Luther) is simple and good Generally his hymns 
(fen are translated in Mr Sheppard’s Foreign Sacred Lyre) 
are artificial and much too elaborate. 

Of the “romantic” school, which came in with the 
French Eevolution, the two leading writers are Frederick 
von Hardenberg, called “Novaks,” and Frederick de la 
Motte Fouque, the celebrated author of Undine and 
Smtrarn, — both romance- writers, as well as poets. 
Hovalk The genius of Novak's was early lost to the world ; he 
died in 1802, just thirty years old. Some of his hymns 
are very beautiful ; but even in such works as “ Though 
all to Thee were faithless,” and “If only He is mine,” 


there is a feeling of insulation and of despondency as to 
good m the actual world, which was perhaps msepaiable 
from his ecclesiastical idealism Fonqud survived till 1 843 Fouque 
In his hymns there is the same deep flow of feeling, lichness 
of imagery, and chaim of expression, which distinguishes 
his prose vorks The two missionary hymns— “Thou, 
solemn Ocean, rollest to the strand,” and “In our sails all 
soft and sweetly,” — and the exquisite composition which 
finds its motive in the gospel narrative of blind Bartimeus, 

“Was du vor tausend Jahren” (finely translated both by 
Miss Wmkworth and by Miss Cox), are among the best 
examples 

The later Geiman hjmn-writeis of the present century 
are numerous, and belong, generally, to the revived 
“ Pietistic ” school Some of the best, e g , Arndt, Albertim, 
Krummacher, and especially Spitta, have produced woiks Spitta 
not unworthy of the fame of their nation Mr Massie, the 
able translator of Spitta’s Fsaltery and Ecu p (published at 
Leipsic m 1833), speaks of it as having “obtained for 
lmn m Germany a popularity only second to that of Paul 
Gerhardt.” Such praise is hyperbolical, postenty alone 
can adjust the relative places of the wnteis of this and of 
former generations. In Spitta’s poems (for such they 
generally are, rather than hymns) the subjective and 
meditative tone is tempered, not ungracefully, with a 
didactic element ; and they aie not, like some contemporary 
hymns, disfigured by exaggerated sentiment, or by a too 
florid and rhetorical style 

The best and fullest modern collection of choice Geiman hymns is Authon- 
tkat of Baron von Bunsen, in Ins Veisuth ernes allgememen Gesang - ties 
und Gcbetbuchs of 1833, unfortunately not reprinted after the hist 
edition This contains about 900 hymns In his latex Allgemeines 
emngdisckes Gesang- und Gebetbuch ot 1846 the number was i educed 
to 440 Many other authors, besides those vho have been here 
mentioned, are represented m these collections, and also in the 
excellent English translations contained m the Lip a Geimcmcci 
of Miss YYmk worth , Miss Cox’s Sacred Hymns fiorn the Ger- 
man , Miss Fry’s Hymns of the Reformation , Miss Dunn’s Hymns 
from the German , the Misses Bortliv ink’s Hymns from the Land 
of Luther ; and the Lev Arthur T Russell’s Hymns for the 
Church of England In Cunz’s Geschchte des deutschen Kmhen - 
tides (Lupsu, 1850), the number oi German hymn-writers named 
considerably exceeds 3n0 Besides the volumes of mixed trans- 
lations from difltrent authors just enumerated (of uhich the earliest 
is that of Miss Cox, 1841), translations of Luther’s hymns were pub- 
lished by Mr John Hunt, of Preston, m 1853, and* by Mr Massie, 
of Ecck-ston, in 1854 The Ly f ct Homrstiui of Mi Massie (vhieh 
appealed m 1860) eontams his translations fiom Spitta A much 
earlier senes ot English veisions of ninety -tin ee mixed German 
hymns was published in 1722, 1725, and 1732, by John Chnstian 
Jacobi, under the patronage of Caroline, queen of George II To 
this collection, entitled Pbolmodia Go manica, a supplement, con- 
taining thirty-one more, and also tuo Latin hymns by Peteisen, nas 
added by John Raberkorn in 1765, with a dedication to the mother 
of George III. Some of these are now sung (though not without 
considerable alteration) m English churches 

Much of the historical and critical information contained in 
the foregoing account of German hymnody has been taken from 
Miss Winkworth’s book, entitled Christian Singers of Germany 
(Macmillan, 1869) , and to her also we aie m most instances in- 
debted for our English renderings of the first lines of hymns The 
principal German authorities on the subject, ‘Wackernagel’s Has 
Deutsche Kxrchmhed, Koch’s Geschchte dcs Kmhenhedcs u Kirch- 
tngesemges , &c , are mentioned in her preface, to which may be 
added the work alieady mentioned of F A Cunz 

6. British Eymnody . 

After the Reformation, the development of hymnody 
was retarded, in both parts of Great Butain, by the 
example and influence of Geneva. Archbishop Cranmer 
appeam at one time to have been disposed to follow 
Luther’s course, and to present to the people, m an 
English dress, some at least of the hymns of the ancient 
church. In a letter to King Henry VIII (7th October 
1544), among some new “processions” which he had him- 
self translated into English, he mentions the Easter hymn, 

“Salve, festadies, toto memorabilis sevo” (“Hail, glad day, 
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to be joyfully kept through all generations’'), of Fortunatus 
In the two “ Primers ” of 1535 (by Marshall) and of 1539 
(by Bishop Hil&ey of Rochester, published by order of 
the vicar-general Cromwell) there had been several rude 
English hymns, none of them taken from ancient sources 
King Hemy’s “ Primer” of 1515 (commanded by his 
injunction of the 6th May 1545 to be used throughout his 
dominions) was formed on the model of the daily offices of 
the Breviary , and it contains English metrical translations 
from some of the best-known Ambrosian and other early 
hymns But m the succeeding reign different views pre- 
vailed A new direction had been given to the taste of 
the “Reformed” congregations in Fiance and Switzerland 
by the French metrical translation of the Old Testament 
Psalms, which appeared about 1540. This was the joint 
work of Clement Marot, valet or groom of the chamber to 
Francis I , and Theodore Beza, then a mere youth, fresh 
from his studies under Wolmar at Orleans. 

Marot’s Marot’s Psalms were dedicated to the French king and 

Pbalms the ladies of Fiance, and, being set to popular airs, became 
fashionable. They were sung by Francis himself, the queen, 
the princesses, and the courtiers, upon all sorts of secular 
occasions, and also, more seriously aud religiously, by the 
citizens and the common people They were soon perceived 
to he a power on the side of the Reformation. Calvin, who 
had settled at Geneva in the year of Marot’s return to Pans, 
was then organizing his ecclesiastical system He rej'ecterl 
the hymnody of the Breviaries and Missals, and fell back 
upon the idea, anciently held by Paul of Samosata, and 
condemned by the fourth council of Toledo, that whatever 
was sung m churches ought to be taken out of the Scrip- 
tures. Marot’s Psalter, appearing thus opportunely, was 
introduced into his new system of worship, and appended 
to his catechism On the other hand, it was interdicted 
by the Roman Catholic priesthood Thus it became a 
badge to the one pai ty of the “Reformed” profession, 
and to the other of heresy 

Stern- The example thus set produced in England the transla- 

hold and £ lon commonly known as the “ Old Version ” of the Psalms 
op r ns It was begun by Thomas Sfcernhold, whose position m the 
household of Henry VIII , and afterwards of Edward VI , 
was similar to that of Marot with Francis I, and whose 
services to the former of those kings were rewarded by 
a substantial legacy under his will. Sternhold published 
versions of thirty-seven Psalms in 1549, with a dedication 
to King Edward, and died soon afterwards A second 
edition appeared m 1551, with seven more Psalms added, 
by John Hopkins, a Suffolk clergyman The work was 
continued during Queen Mary’s reign by British refugees 
at Geneva, the chief of whom were William Whittmgham 
(afterwards dean of Durham), who succeeded John Knox 
as minister of the English congregation there, and William 
Kethe (or Keith), said by Strype bo have been a Scotchman 
They published at Geneva m 1556 a service-book, contain- 
ing fifty-one English metrical Psalms, which number was 
increased, in later editions, to eighty-seven On the acces- 
sion of Queen Elizabeth, this Genevan Psalmody was at 
once brought into use m England, — first (according to a 
letter of Bishop Jewell to Peter Martyr, dated 5th March 
1560) m one London church, from which it quickly spread 
to others both in London and m other cities. Jewell 
describes the effect produced by large congregations, of as 
many as 6000 persons, young and old, women and children, 
singing it after the seimons at St Paul’s Cross, — adding, “Id 
sacrifices et diabolum aegre habet, vident emm sacras 
conciones hoc pacto profundius descender© in hommum 
animos ” The first edition of the completed “ Old Version ” 
(containing forty Psalms by Sternhold, sixty-seven by 
Hopkins, fifteen by Whittingham, six by Kethe, and the 
rest by Thomas Norton, a barrister, Robert Wisdom, 


John Mardley, and Thomas Churchyard) appeared in 
1562 

In the meantime, the Books of Common Prayer, &c , of 1549, 
1532, and 1559 had been successively established as law by the 
Acts of TJmfoimity of Edvard VI and Queen Elizabeth In these 
no provision was made lor the use of any metrical psalm oi In mn 
on any occasion whatever, except at the consecration ot bishops and 
the oidmation of pnests, m which otfiees (fn»t added m 1552) an 
English version of “Vein Creatoi " (the longer ot the two now in 
use) was appointed to be “said or sung” The canticles, “Te 
Deum,” * Benedicite,” &c , the Ritene and Athanasian Creeds, 
the “Gloria m Extel&is,” and some other paits of the communion 
aud other special offices wue also directed to be “said oi sung , ” 
and, by general rubnes, the chanting of the whole struce was 
allowed 

The silence, however, of the rtibncs m these books as to any 
other singing was not meant to exclude the use of psalms not ex- 
piesdy appomted, when they could be used without lutei lei mg with 
the prescribed Older of any seivice It was cxprtaslj pi ended by 
King Edw aid’s Eirst Act of Uniformity (by latei Aits made appli- 
cable to the later books) that it should be lawful “ lor all men, as 
well in churches, chapels, oiatones, oi other places, to use openly 
any psalms or prayers taken out of the Bible, at any due time, not 
letting or omitting thereby the service, or any pait theieof, men- 
tioned m the book ” And Queen Elizabeth, bv one oi the injunc- 
tions issued in the first year of hei leign, declared hei desne that 
the provision made, “ in divers collegiate aud also some parish 
churches, for singing in the church, so as to promote the laudable 
service of music,” should continue Aftei allowing the use of “a 
modest and distinct song m all parts of the common prayers of the 
chinch, so that the same may be as plainly undeistandcd as if it 
weie read without singing,” the injunction proceeded thus — “And 
yet, nevertheless, for the comforting of such that delight m music, 
it may be permitted that in the beginning or m the end of the 
Common Prayer, either at morning or evening, there may be sung 
an hymn, oi such like song to the piaise of Almighty God, in the 
best sort of melody and music that may be conveniently devised, 
having respect that the sentence '* {ie , sense) 4 1 of hymn may be 
undeistanded and perceived ” 

The 44 Old Version,” when published (by John Daye, for the 
Stationers’ Company, 44 cum gratia et pnvilegio Regi® Majestatis ”), 
bore upon the face of it that it was 44 newly set forth, and allowed 
to be sung of the people m chuiches, befoie and after morning and 
evening prayer, as also befoie and after the seimon ” The question 
of its authority has been atdiifeient times much debated, chiefly 
by Heylm and Thomas Warton on one side (both of whom disliked 
and disparaged it), and by Bishop Beveridge and the Rev H 
J Todd on the other Heylm says, it was 44 permitted rather than 
allowed,” which seems to be a distinction without much diffeience 
“Allowance,” which is all that the hook claimed for itself, is 
authoiization by w T ay of permission, not of commandment. Its 
publication m that form could hardly have been licensed, nor 
could it have passed mto use as it did without question, throughout 
the churches of England, unless it had been 44 allowed” by some 
authority then esteemed to be sufficient Whether that authority 
was royal oi ecclesiastical does not appear, nor (considering the 
proviso in King Edward's Act of Uniformity, and Queen Elizabeth’s 
injunctions) is it very important Uo inference can justly be 
diawn from the inability of inquirers, in Heylm’ s time or since, to 
discover any public record bearing upon this subject, many public 
documents of that period having been lost 

In this book, as published in 1562, and for many years 
afterwards, there were (besides the versified Psalms) eleven 
metrical versions of the “Te Deum,” canticles, Lord’s 
Prayer, &c , &e (the best of which is that of the “Bene- 
dicite ”) ; and also “ Da pacem, Domme,” a hymn suitable 
to the times, rendered mto English from Luther } two origi- 
nal hymns of praise, to he sung before Morning and Evening 
Prayer , two penitential hymns (one of them the u Humble 
Lamentation of a Sinner ”) , and a hymn of faith, begin- 
ning, “ Lord, in Thee is all my trust.” In these respects, 
and also in the tunes which accompanied the words (stated 
by Dr Burney, in his History of Music, to he German, and 
not French), there was a departure from the Genevan 
platform Some of these hymns, and some of the psalms 
also (e,g., those by Robert Wisdom, being alternative 
versions), were omitted at a later period, and many 
alterations and supposed amendments were from time to 
time made by unknown hands m the Psalms which 
remained, so that the text, as now printed, is in many 
places different from that of 1562. 
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Ia &othnd, the General Assembly of the kirk caused to 
w printed at Edinburgh m 1364, ami enjoined the use of, 
.1 Muk uibtkd The Futtn of Ft aijtrs and Mumtnj of the 
1 1 u>fi In tk English C hutch at Geneva, appoved 

t /, l i: t iv A hu the Chunk of Scotland , wkento , besides 
fiat v ts in the ftnaei books , cue also added sundry other 
t t , ag t % afh the vdtok Psalms of David in English metre. 
Tins contained all the Psalms of the <£ Old Veision” by 
Stemhold, WMttmgham, and Kethe, but only thirty-seven 
of tlu-3 by Hopkins, and none by any of the other English 
translators Instead of those omitted, it had nineteen more 
by Ketlie and Ylnttmgham ; one by John Pulleyn (one of 
the Genevan letugces, who became Archdeacon of Col- 
chester) ; six by Hubert Pont, Knox’s son-in-law, who was 
a number of the kirk, and also a lord of session, and 
fifteen signed with the initials I. C., supposed to be John 
Craig, 

So matters continued in both churches until the Rebellion. 
During the interval, King James I, conceived the project of 
lnm*df making a new verson of the Psalms, and appears 
to have translated thirty-one of them, — the correction of 
winch, together with the translation of the rest, he entrusted 
to Sir \\ illiaiu Alexander, afterwards earl of Stirling Sir 
William hiving completed his task, King Charles the Firat 
(after hiving it examined and approved by several arch- 
bishops and bishops of England, Scotland, and Ireland) 
earned it to be printed in IGdl at the Oxford University 
Pics**, as the work of King James , and, by an order under 
the royal sign manual, recommended its use in all churches 
of his dominion*? In 1634 he enjoined the Privy Council 
of Scotland nut to suffer any other Psalms, “ of any edition 
vlnteva,” to- be printed in or imported mto that kingdom. 
In 1636 it was republished, and was attached to the famous 
Scottish Service-book, with winch the troubles began in 
1637. It need hardly be added that the king did not 
succeed in bringing tins Psalter mto use in either kingdom, 

Wkn the Long Parliament undertook, m 1642, the task 
of altering the liturgy, its attention was at the same time 
directed to p-almody. It had to judge between two lival 
translations of the Paulin :> — one by Francis Rouse, a member 
of the House of Commons, afterwards one of Cromwell's 
councillors, anil finally provost of Eton; the other by 
William Barton, a clergyman of Leicester The House of 
Lords favoured Barton, the House of Commons Rouse, 
who had made much use of the labours of Sir William 
Alexander. Both versions were printed by order of parlia- 
ment, and were referred for consideration to the Westminster 
Assembly. They decided in favour of Rouse. His version, 
m finally amended, was published in 1646, under an order 
of the House of Commons dated 14th November 1645. 
In the following year it was recommended by the parliament 
to the General Assembly at Edinburgh, who appointed a 
committee, with large powers, to prepare a revised Psalter, 
recommending to their consideration not only Rouse's book 
but that of 1564, and two other versions (by Zachary Boyd, 
and &ir B illiam Mure of Rowallan), then lately executed 
in Scotland. The result of the labours of this committee 
was the “Paraphrase 7 ' of the Psalms, which, in 1649-1650, 
by the concurrent authority of the General Assembly and 
the committee of estate, was ordered to be exclusively used 
throughout the church of Scotland. Some use was made 
in the preparation of this book of the versions to which 
the attention of the revisers, had been directed, and also of 
Barton's ; but its basis was that of Rouse. It was received 
in Scotland with great favour, which it has ever since 
retained; and it is fairly entitled to the praise of striking a 
tolerable medium between the rude homeliness of the 
if Old,’ 1 and the artificial modernism of the “ New * English 
versions-- -perhaps as great a success as was possible for 
snob m undertaking. Sir Walter Scott is said to have dis- 


suaded any attempt to alter it, and to have pronounced it, 

“ with all its acknowledged occasional harshness, so beauti- 
ful, that any alterations must eventually prove only so many 
blemishes” No further step towards any authorized 
hymnody was taken by the kirk of Scotland till the follow- 
ing century. 

In England, two changes bearing on church hymnody 
were made upon the revision of the Piayer-book after the 
Restoration, in 1661-1662. One was the addition, m the 
offices for consecrating bishops and ordaining puests, of the 
shoiter version of “ Yem Creator” (“Come, Holy Ghost, 
our souls mspne ”), as an alternative form. The other, and 
moLe important, was the insertion of the rubric after the 
third Collect, at Morning and Evening Prayer “ In quires 
and places where they sing, here followeth the Anthem ” By 
this rubric synodical and parliamentary authority was given 
for the interruption, at that point, of the prescribed order of 
the service by singing an anthem, the choice of which was 
left to the discretion of the minister Those actually used, 
under this authority, were for some time only unmelrical 
passages of Scripture, set to music by Blow, Purcell, and 
other composers, of the same kind with the anthems still 
generally sung m cathedral and collegiate churches. But 
the woid “anthem "had no technical signification which 
could be an obstacle to the use under this rubric of 
metrical hymns. 

The “New Version” of the Psalms, by Dr Nicholas Tate and 
Biady and the poet-laureate Nahum Tate (both Inshmen), Bradj 
appeared m 1696, under the sanction of an ordei in council 
of William III, “allowing and permitting” its use “in 
all such churches, chapels, and congregations as should 
think fit to receive it ” Dr Compton, bishop of London, 
recommended it to his diocese. No hymns were then 
appended to it, but the authors added a “ Supplement” in 
1703, which received an exactly similar sanction from an 
order in council of Queen Anne. In that Supplement there 
were several new versions of the canticles, &c, and of 
the “Yem Creator,” a variation of the old “Humble 
Lamentation of a Sinner ; ” six hymns for Christmas, Easter, 
and Holy Communion (all versions or paraphrases of 
Scripture), which are still usually printed at the end of the 
Prayer-books containing the new version, and a hymn “On 
the Divine use of Music,”— all accompanied by tunes The 
authors also reprinted, with very good taste, the excellent 
version of the “ Benedicite ” which appeared m the book of 
1562. Of the hymns m this “Supplement,” one (“While 
shepherds watched their flocks by night ”) greatly exceeded 
the rest in merit It has been ascribed to Tate, but it has 
a character of simplicity unlike the rest of his works 

The relative merits of the “Old” and “New” versions Old and 
have been very variously estimated. Competent judges 
have given the old the praise, which certainly cannot be ' vei5 * ons 
accorded to the new, of fidelity to the Hebrew. In both, pared 
it must be admitted, that those parts which have poetical 
merit are few and far between; but a reverent taste is likely 
to be more offended by the frequent sacrifice, m the new, 
of depth of tone and accuracy of sense to a fluent co mm on- 
place correctness of versification and diction, than by any 
excessive homeliness in the old. In both, however, some 
Psalms, or portions of Psalms, are well enough rendered to 
entitle them to a permanent place in our hymn-books, — 
especially the 8th, and parts of the 18th Psalm, by 
Sterahold ; the 57th, 84th, and 100th, by Hopkins; the 
23d, 34th, and 36th, and part of the 148th, by Tate and 
Brady, 

The judgment which a fastidious critic might be disposed 
to pass upon both these books may perhaps be considerably 
mitigated by comparing them with the works of other 
labourers in the same field, of whom Mr Holland, in his 
Interesting volumes entitled Psalmists of Great Entam , 
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enumerates above 150. Some of them have been real 
poets— the celebrated earl of Surrey, Sir Philip Sidney 
and his sister the countess of Pembroke, Geoige Sandys, 
George Wither, John Milton, and John liable. In their 
veisions, as might be expected, there aie occasional 
gleams of power and beauty, exceeding anything to be 
found m Sternhold and Hopkins, or Tate and Brady, but 
even in the best these are rare, and chiefly occur where 
the strict idea of translation has been most widely departed 
from In all of them, as a rule, the life and spirit, which 
m prose versions of the Psalms are so wonderfully preserved, 
have disappeared The conclusion practically suggested by 
so many failures is that the difficulties of metrical transla- 
tion, always great, are m this case insuperable, and that, 
while the Psalms (like other paits of Scripture) aie abund- 
antly suggestive of motive and material for hymnographers, 
it is by assimilation and adaptation, and not by any attempt 
to tiansfoim their exact sense into modem poetry, that they 
may be best used for this purpose. 

The order m council of 1703 is the latest act of any public autho- 
rity by which an express sanction has been given to the use of 
psalms or hymns m the Church of England At the end, indeed, 
of many modem Prayer-books, there will be found, besides some of 
the hymns sanctioned by that order in council, oi of those contained 
m the book of 1562, a Sacramental and a Christmas hymn by Dod- 
dridge , a Christmas hymn (varied by Martin Madan) from Charles 
Wesley , an Eastei hymn of the 18th century, beginning “Jesus 
Christ has risen to day and abridgments ot Bishop Ken’s Morn- 
ing and Evening Hymns These additions firvfc began to be made 
m oi about 1791, m London editions of the Piayer-book and 
Psalter, at the meic will and pleasure (so fax as appears) of the 
prmteia They have no sort of authority 

English In the state of authority, opinion, and practice disclosed 
eongre- by the preceding narrative may be found the true explana- 
gational {- I0U 0 f the fact that, m the country of Chaucer, Spenser, 
ody 111 " Shakespeare, and Milton, and notwithstanding the example 
of Germany, no native congregational hymnody worthy of 
the name arose till after the commencement of the 18th 
century. Yet there was no want of appreciation of the 
power and value of congregational church music Milton 
could write, before 1645,— 

“ There let the pealing organ blow 
To the full- voiced quire below 
In service high, and anthems clear, 

As may with sweetness through mine ear 
Dissolve me into ecstasies, 

And bung all Heaven befoie mme eyes ’* 

Thomas Mace, in his Music's Monument (1676), thus 
described the effect of psalm-smging before sermons, by the 
congregation m York Minster on Sundays, during the siege 
of 1644 ; “ When that vast concording unity of the whole 
congregational chorus came thundering in, even so as it 
made the very ground shake under us, oh, the unutterable 
ravishing soul’s delight 1 in the which I was so transported 
and wrapt up m high contemplations that there was no 
room left m my whole man, body, soul, and spirit, for any- 
thing below divine and heavenly raptures , nor could there 
possibly be anything to winch that very singing might be 
truly compared, except the right apprehension or conceiving 
of that glorious and miraculous quire, recorded m the 
Scriptures at the dedication of the Temple” JSTor was 
there any want of men well-qualified, and by the turn of 
their minds predisposed, to shme in this branch of litera- 
ture. Some (like Sandys, Boyd, and Barton) devoted them- 
selves altogether to paraphrases of other Scriptures as well 
as the Fsalms Others (like George Herbert, and Francis 
and John Quarles) moralized, meditated, soliloquized, and 
allegorized in verse. Without reckoning these, there were 
a few, even before the Restoration, who came very near to 
the ideal of hymnody. 

Wed&ei- First m time is the Scottish poet John Wedderburn, who 
translated several of Luther’s hymns, and m his Compendi- 


ous Boole of Godly and Spiritual Songs added others of his 
own (or his brothers 5 ) composition Some of these poems, 
published before 1560, are of uncommon excellence, uniting 
ease and melody of rhythm, and structural skill, with grace 
of expression, and simplicity, warmth, and reality of 
religious feeling Those entitled “Give me thy heart, 55 
“ Go, heart, 5 and “ Leave me not ” (which will be found in 
a collection of 1860 called Saetul Songs of Scotland ), 
require little, beyond the change of some archaisms of 
language, to adapt them for church or domestic use at the 
present day 

JSText come the two hymns of “ The Hew Jerusalem,” by 
an English Roman Catholic priest signing himself EBP 
(supposed by the late Mr Sedgwick to be “ Francis Baker, 
Presbyter ”), and by another Scottish poet, David Dickson, Dickon 
of which the history is given by Dr Bonar in his edition 
of Dickson’s work. This (Dickson’s), which begins u O 
mother dear, Jerusalem, 53 and has long been popular m 
Scotland, is a variation and amplification (by the addition 
of a large number of new stanzas) of the English ongmal, 
beginning “Jerusalem, my happy home, 55 written m Queen 
Elizabeth’s time, and printed (as appears by a copy in the 
British Museum) about 1616, ■when Dickson was still young 
Both have an easy natural flow, and a simple happy render- 
ing of the beautiful Scriptural Ima&eiy upon the subject, 
with a spirit of primitive devotion uncorrupted by mediaeval 
peculiarities The English hymn (of which some stanzas 
are now often sung m churches) is the tiue paient of the 
several shorter forms, — all of more than common merit,— 
which, in modem hymn-books, begin with the same fiist 
line, but afterwards deviate from the ongmal Kindred 
to the&e is the very fine and faithful translation, by 
Drummond of Hawthornden (who was Dickson s contem- 
porary), of the ancient “Urbs beata Hierusalem” (“Jeru- 
salem, that place divine”) Other ancient hymns (two of 
Thomas Aquinas, and the “Dies Irm ”) were also well 
translated, m 1646, by Crashaw, after he had become a 
Roman Catholic, and had been deprived by the parliament 
of his fellowship at Cambridge. 

Conspicuous among the sacred poets of the first two Wither. 
Stuart reigns in England is the name of George Wither, 
an accomplished layman, of strong chrnch principles, whose 
fate it was to be opposed and slighted while he was a staunch 
churchman and Royalist, and afterwards to be driven into 
the parliamentary and Puritan tanks; for which cause, 
probably, recognition was denied to his genius as a poet 
by Dryden, Swift, and Pope. He had almost fallen into 
oblivion, when attention was recalled to his merits by the 
more discerning criticisms of Charles Lamb and Southey , 
and, when his Hallelujah was republished m 1857 by Mr 
Farr, only two copies of it were known to exist, one in the 
British Museum, and another which had been m Mr Hebei’s 
library His Hymns and Songs of the Church appeared m 
1622-1623, under a patent of King James I., by which they 
were declared “worthy and profitable to be inserted, in 
convenient manner and due place, into every English Psalm- 
book to metre 55 This patent was opposed, as inconsistent 
with their privilege to print the “ singing-psalms,” by the 
Stationers’ Company, to Withers great mortification and 
loss. His Hallelujah (in which some of the former Hymns 
and Songs were repeated) followed, after several intermediate 
publications of a different kind, m 1 641 . The Hymns and 
Songs were set to music by Orlando Gibbons, and those m 
both books were written to be sung, though for the most 
part privately, there being no evidence that the author 
contemplated the use of any of them m churches. They 
included, however, hymns for every day in the week 
(founded, as those contributed nearly a century afterwards 
by Coffin to the Parisian Breviary also were, upon the „ 
successive works of the days of creation) ; hymns for all 
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the cLurcIi seasons and festivals, including saints’ days , 
hymns fur vuiuus public occasions, and hymns of prayer, 
mei;txtiLC% aid m^i.ietiun, for a great number of different 
t^us an I cun iitions of men and women, in a variety of the 
cireum^tme.-, incident to human life, — being at once a 
“CtuistiM Wai ’ and a manual of practical piety, Many 
**f them ii-s to a very high point of excellence, — particularly 
the "genenl invitation to prai&e God” (“Come, 0 come, 
in pious lays * ), with which Halltlvjak opens , the Thanks- 
givings for Ihaee and for Yietory, the Coronation Hymn, 
a Ckintnus an Epiphany, and an Easter Hymn, and one 
for Sfc Bartholomew’s day (Hymns 1, 74, 75, and 84 m 
part i* and 26, 29, 36, and 54 in part li , of Hallelujah) 
All these are pinperly entitled to the designation of hymns, 
which can hardly be conceded to some others, of singular 
beauty, vu , the Cradle-song (“ Sleep, baby, sleep, what 
aiK my deal '), the Anniversary Marriage Song (“Lord, 
living here are wV 3 ), the Perambulation Song (“Lord, it 
hath plumed Thee to &ay the Song for Lovets (“ Come, 
sw^et heart, come, let us prove”), the Song for the Happily 
Man led (“ Since they in singing take delight”), and that 
for ii Shepherd (“ Renowned men their herds to keep ”) — 
(Mo-. 3u m the first part, 17 and 24 in the second, and 
20, 21, and 41 in the third) There is also in the second 
pirt a fine song (Xu 59;, full of historical as well as 
poetical filtered, upon the evil times m which the poet 
lived, beginning — 

M Xu>\yov the times, tk“-e are the days, 

Which will tho-e men approve 
Who tab* dt light m honed; waj* 

And pmtb eonr»e% line , 

Xcm to the world it will appear 
JEiafc innocence of heart 
Will keep Ub far more free from fear 
Than helmet, shield, or dart ” 

Wither wrote, generally, m a pure nervous English idiom, 
and preferred the reputation of “rusticity” (an epithet 
applied to him even by Baxter) to the tricks and artifices 
of poetical style which were then m favour It may be 
partly on that account that he has been better appreciated 
by posterity th m by his contemporaries 
(foam Cosin, afterwards bUiop of Durham, published m 1627 
a volume of “Private Devotions,” for the canonical hours 
and other occasions In this there are seven or eight 
hymns of considerable merit, — among them a very good 
version of the Ambrosian ** Jam lucis orto sidere,” and the 
shorter version of the “ Yen! Creator,” which was introduced 
after the Restoration into the consecration and ordination 
services of the Church of England. 

Hfit m. * The hymns of Milton (on the Nativity, Passion, Circum- 
cision, and “ at a Solemn Music”), written about 1629, in 
hk early manhood, were probably not intended for singing; 
but they are odes fall of characteristic beauty and power 
^ During the Commonwealth, in 1654, Jeremy Taylor pub- 
^ lished, at the end of his Golden Grow, twenty-one hymns, 
described by himself as “ celebrating the mysteries and chief 
festivals of the year, according to the manner of the ancient 
church, fitted to the fancy and devotion of the younger and 
picas persons, apt for memory, and to be joined to their 
other prayers.” Of these, his accomplished editor. Bishop 
Haber, justly says . — 

“ TDw are in themselves, and on their own account, very inter- 
compsitijm Their metre, indeed, which is that species of 
spurious Pindaric v, hick was fashionable with Ms contemporaries, 
in m obstacle, and must always have been one, to their introduction 
into public or private psalmody ; and the mixture of that alloy of 
conceits and quibbles which was an equally frequent and still greater 
defilement of some of the finest poetry of the 17 th century will 
materially dimmish their effect as devotional or descriptive odes. 
Yet, with all these faults, they are powerful, affecting, and often 
harmonious ; there are nutty passages of which Cowley need not 
have been ashamed, and some which remind us, not disadvantage. 
0 * 0 % of the corresponding productions of Milton.’ 1 
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He mentions particularly the Advent hymn (“ Lord, come 
away”), part of the hymn “On Heaven,” and (as “more 
regular in metre, and m words more applicable to public 
devotion ”) the “ Prayer for Charity ” (“ Full of mercy, full 
of love ”) 

The epoch of the Restoration produced m 1664 Samuel Eestora* 
; Crossman’s Young Marts Calling , with a few “ Divine tlon 
Meditations” m verse attached to it, m 1668 John penod 
Austin’s Devotions in the Ancient Wag of Offices , with 
psalms , hymns , and praym for every day m the week and 
every hotyday m the yea ? , and m 1681 Bichard Baxter’s 
Poetical F/agments. In these books there are altogether 
seven or eight hymns, the whole or parts of which are 
extremely good —Crossman’s “New Jerusalem” (“Sweet 
place, sweet place alone”), one of the best of that class, and 
“My life’s a shade, my days,” Austin’s “Hark, my soul, 
how everything,” “ Fain would my thoughts fly up to Thee,” 

“Lord, now the time returns,” u \Yake all my hopes, lift 
up your eyes,” and Baxter’s “My whole, though broken 
heart, 0 Lord,” and “Ye holy angels bright.” Austin’s 
Ojjires (he was a Roman Catholic) seem to have attracted 
much attention Theophilus Dorrmgton, m 1686, and 
afterwards Hickes, the non-juror, published variations of 
them under the title of Reformed Devotions , and the 
Wesleys, in their earliest hymn-book, adopted hymns from 
them, with little alteration. These writers weie followed 
by John Mason m 1683, and Thomas Shepherd m 1692, — 
the former, a country clergyman, much esteemed by Baxter 
and other Nonconformists , the latter himself a Nonconfor- 
mist, who finally emigrated to America Between these 
two men there was a close alliance, Shepherd’s Penitential 
Cries being published as an addition to the Spmtual Songs 
of Alas on. Their hymns came into early use m several 
Nonconformist congregations ; but, with the exception of 
one by Mason (“There is a stream which issues forth”), 
they are not suitable for public singing. In those of Mason 
there is often a very fine vein of poetry ; and later authors 
have, by extracts or centoes from different parts of his 
work3 (where they were not disfigured by his general 
quaintness), constructed several hymns of more than average 
excellence. 

Three other eminent names of the 17th century remain 
to be mentioned, John Dryden, Bishop Ren, and Bishop 
Simon Patrick, with which may be associated that of 
Addison, though he wrote m the 18th century 

Dryden’s translation of “Yeni Creator” (a cold and Diyden, 
laboured performance) is to be met with in many hymn- 
books. Abridgments of Ren’s Mommg and Evening Ken 
Hymns are in all. These, with the Midnight Hymn (not 
inferior to them), first appeared in 1697, appended to the 
third edition of the author’s Manual of Prayers foi 
Winchester Scholars . Between these and a large number 
of other hymns (on the Attributes of God, and for 
the Festivals of the Church) published by Bishop Ken 
after 1703 the contrast is remarkable The universal 
acceptance of the Morning and Evening Hymns is due to 
their transparent simplicity, warm but not overstrained 
devotion, and extremely popular style. Those afterwards 
published have no such qualities. They are mystical, 
florid, stiff, didactic, and seldom poetical, and deserve the 
neglect into which they have fallen. Bishop Patrick’s Patrick, 
hymns were chiefly translations from the Latin, most of 
them from Prudentius. The best is a version of “ Alleluia 
dulce carmen,” Of the five attributed to Addison, not Addison, 
more than three are adapted to public singing, one (“The 
spacious firmament on high”) is a very perfect and finished 
composition, taking rank among the best hymns in the 
English language 1 

7* of tins and of one othei, Thy mercies, 

0 my God, has keen made a subject of controversy, — being claimed 
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From tlie preface to Simon Browne’s hymns, published 
m 1720, we leam that down to the time of Dr Watts the 
only hymns known to be “m common u&e, either m pnvate 
families or m Christian assemblies,” were those of Barton, 
Mason, and Shepherd, together with “an attempt to turn 
some of Mi Herbert’s poems into common metre, ’ and a 
few sacramental hymns by authors now forgotten, named 
Vincent, Boyse, and (Joseph) Stennett Of the 1410 authors 
of original British hymns enumerated m Mr Sedgwick’s 
catalogue, published m 1S63, 1213 are of later date than 
1707, and, if any conect enumeration could be made of 
the total number of hymns of all kinds published in Great 
Britain befoie and after that date, the proportion subse- 
quent to 1707 would be very much larger 
The English Independents, as represented by Dr Watts, 
have a just claim to be considered the real founders of 
modem English hymnody Watts was the fiisfc to under- 
stand the nature of the want, and, by the publication of 
his Hymns in 1707-1709, and Psalms (not translations, but 
hymns founded on psalms) m 1719, he led the way in pro- 
viding for it His immediate followers were Simon Browne 
and Doddridge Later in the 18th centuiy, Hart, Gibbons, 
Gngg, and Mrs Baibauld (the two first Independents, the 
two last Presbyterians), and Miss Steele, Medley, Samuel 
Stennett, Ryland, Beddome, and Swaine (all Baptists), 
succeeded to them. 

Watts Among these writers (most of whom produced some 
hymns of merit, and several are extremely voluminous), 
Watts and Doddridge are pre-eminent It has been the 
fashion with some to disparage Watts, a& if he’ had never 
risen above the level of his Hymns for Little Chhh en No 
doubt his taste is often faulty, and his style veiy unequal, 
but, looking to the good, and disregarding the large quantity 
of inferior matter, it is piobable that more hymns which 
approach to a very high standard of excellence, and are at 
the same time suitable for congregational use, may be found 
m his works than m those of any other English wutei 
Such are “When I survey the wondrons cross,” “Jesus 
shall reign where’er the snn” (and also another adapta- 
tion of the same 72d Psalm), “Before Jehovah’s awful 
throne ” (which first line, however, is not his, hut Wesley’s), 
“ Joy to the world, the Lord is come,” “ My soul, repeat 
His praise,” “ Why do we mourn departing friends,” “ There 
is a land of pure delight ” “ Our God, our help in ages 
past,” “ Up to the hills I lift mine eyes,” and many more 
It is true that in some of these cases dross is found m 
the original poems mixed with gold , but the process of 
separation, by selection without change, is not difficult 
As long as pure nervous English, unaffected fervour, strong 
simplicity, and liquid yet manly sweetness are admitted 
to be characteristics of a good hymn, works such as these 
must command admiration* 

Dodd- Doddridge is, generally, much more laboured and arti- 

TI ^& e ' ficial , but his place also as a hymn-writer ought to be 
determined, not by his failures, but by his successes, of 

for Andrew Marvell (who died m 1678}, in the preface to Captain 
Thomson’s edition (1776) of Marvell’s JForls But this claim does not 
appear to he substantiated* The editor did not give his readers the 
means of judging as to the real age, character, or value of a manuscript 
to which he Tefened , he did not say that these portions of it -ft ere in 
Marvell's handwriting , he did not even lumself include them among 
MarveU’s poems, as published m the body of his edition * and he 
advanced a like claim on like grounds to two other poems, m very 
different styles, which had been published as their own by Tickell and 
Mallet It is certain that all the five lu mns were first made public 
m 1712, m papers contributed by Addison to the Spectator (Nos. 441, 
453, 465, 489, 513), m which they were introduced m a way winch 
nught have been expected if they weie by the hand which wrote those 
papers, but which would have been improbable, and unworthy 
of Addison, if they were unpublished works of a wntei of so much 
genius, and such note in his day, as Marvell They aie all printed as 
Addison’s m Dr Johnson’s edition of the British Poets. 


uhicli the number is not inconsiderable In his better 
woiks he is distinguished by a graceful and pointed, some- 
times even a noble style His “ Hark, the glad sound, 
the Saviour comes” (which is, indeed, his masterpiece), is 
as sweet, vigorous, and perfect a composition as can any- 
where be found Two other hymns, “ How gentle God s 
commands,” and that which, m a form slightly varied, 
became the “ O God of Bethel, by whose hand,” of the 
Scottish “Paraphrases,” well represent his softer mannci 

Of the other followers in the school of Watts, Miss Steele Mm 
( 1780) is the most popular and perhaps the best Her^tab 
hymn beginning “ Far from these narrow scenes of night ” 
deseives high piaise, even by the side of other good perfor- 
mances on the same subject 

The influence of Watts was felt m Scotland, and among Ralph 
the first whom it reached there was Ralph Erskme This LrAine 
seems to have been after the publication of Erskine’s Gospel 
Sonnets^ which appeared m 1732, five years before he joined 
his brother Ebenezer in the Secession Church* The Gospel 
Sonnets became (as some have said) a “ people’s classic ”, 
but there is in them very little which belongs to the categoiy 
of hymnody More than nineteen-twentieths of this very 
curious book are occupied with what are, mfaet, theological 
treatises and catechisms, mystical meditations on Chust as 
a Bridegroom or Husband, and spiiitual enigmas, paradoxes, 
and antithetical conceits, versified, it is true, but of a 
quality of which such lines as — 

“ Faith ’s certain by fiducial acts, 

Sense by its evidential tacts,” 

may be taken as a sample The grains of poetiy scattered 
through this large mass of Calvmistic divinity are very 
few, yet m one shoit passage of seven stanzas (“O send 
me down a diaught of love ”), the fire burns with a bright- 
ness so remarkable as to justify a stiong feeling of regret 
that the gift which this writer evidently had m him was 
not more often cultivated Another passage, not so well 
sustained, but of considerable beauty (part ot the last piece 
under the title “ The Believer’s Soliloquy ”), became after- 
wards, m the hands of Berridge, the foundation of a very 
staking hymn (“ O happy saints, who walk in light ”). 

After his secession, Ralph Erskme published two para- 
phrases of the “ Song of Solomon,” and a number of other 
“ Scripture songs,” paraphrased, m like manner, from the 
Old and New Testaments. Ia these the influence of Watts 
became very apparent, not only by a change in the writer’s 
general style, but by the direct appropriation of no small 
quantity of matter from Dr Watts’s hymns, with variations 
which were not always improvements. His paraphrases 
of 1 Cor i 24, Gal vi. 14, Heb vi 17-19, Rev v 11, 

12, vii 10-17, and xn 7-12 are little ehe than Watts 
transformed One of these (Rev vii 10-17) is interesting 
as a variation and improvement, intermediate between the 
original and the form winch it ultimately assumed as the 
OCfch “Paraphrase” of the Church of Scotland, of Watts’s 
“What happy men or angels these,” and “ These glorious 
minds, how bright they shine ” No one can compare it 
with its ultimate product, “How bright these glorious 
spirits shine,” without perceiving that Cameion followed 
Erskme, and only added finish and grace to his work, — 
both excelling Watts, in this instance, in simplicity as well 
as m conciseness. 

Of the contributions to the authorized “Paraphrases ” Scottish 
(with the settlement of which committees of the General Para- 
Assembly of the Church of Scotland were occupied from Phases 
1745 or earlier till 1781), the most noteworthy (besides 
the two already mentioned) were those of John Morrison 
and those claimed for Michael Bruce, The obligations of 
these “ Paraphrases ” to English hymnody, already traced 
in some instances (to which maybe added the adoption 
from Addison of three out of the five “ hymns ” appended 
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to them), are perceptible in the vividness and force witli j The Moiavian Methodists produced few hymns now Cennicfc* 
which these writers, while adhering with a severe simplicity ' available for general use. The best are Oennick’s “ Children 
to the sense of the passages of Scripture which they under- | of the heavenly lung/’ and Hammond’s “ Awake and smg Ham- 
toolc to render, fulfilled the conception of a good original the song of Moses and the Lamb,” the former of which mon( l 
hymn. Morrison’s “ The race that long in darkness pined ;3 , (abridged), and the latter as varied by Madan, arc found 
and “Come, let us to the Lord our God,” and Bruce’s , m many hymn-books, and are deservedly esteemed Byrom, Bjrom. 
“Where high the heavenly temple stands ” (if this was really ! whose name we have thought it convenient to connect with 
his), are well entitled to that praise. The advocates of j these, though he did not belong to the Moravian com- 
Bruce in the controversy, not yet closed, as to the poems j muinfcy, was the author of a Christmas hymn (“ Christians 
said to have been entrusted by him to John Logan, and awake, salute the happy morn”) which enjoys great popu- 
published by Logan in his own name, abo claim for him the lauty m the county (Lancashire) of which he was a native , 
credit of having varied the paraphrase “Behold, the maun- . and also of a short subjective hymn, very fine both in feel- 
tain of the Lord,” from its original form, as printed by the mg and in expression, “ My spmt longeth for Thee within 
committee of the General Assembly m 17 45, by some excel- my troubled breast.” 

lent touches, * * The contributions of the Calvimstic Methodists to English Toplady, 

Method- Attention must now be directed to the hymns produced hymnody are of greater extent and value, Eew writers of 
ibt by the “Methodist” movement, which began about 1738, j hymns had higher gifts than Augustus Montague Top- 
hymns afterwards became divided, between those lady, author of “ Bock of Ages,” by some esteemed the 

esteemed Arminian, under John Wesley, those who adhered finest m the English language He was a man of aident 
to the Moravians, when the original alliance between that 1 temperament, enthusiastic veal, strong convictions, and 
body and the founders of Methodism was dissolved, and great energy of character “ He had,” says one of his 
the Calvinists, of whom Whitfield (himself no poet) was the biographers, “the courage of a lion, but his frame was 
leader, and Selma, countess of Huntingdon, the pationess, buttle as glass.” Between him and John Wesley there 
Each of these sections had its own hymn-writers, some of | was a violent opposition of opmion, and much acrimonious 
whom did, and others did not, secede from the Church of controversy, but the same fervour and zeal which made 
England. The Wesleyans had Charles Wesley, Seagravc, him an intemperate theologian gave warmth, richness, and 
Olivers, and Bikewell, the Moravians, Cenmck and Ham- spirituality to his hymns In some of them (particularly 
inond (with whom, perhaps, may be classed John Byrom, those which, like “ Deathless principle, arise,” are medita- 
who imbibed the mystical ideas of some of the German 1 tions after the German manner, and not without direct 
schools) ; the Calvinists, Toplady, Berndge, William obligation to German originals) the setting is somewhat too 
Williams, Madan, Batty, Haweis, Lowland Hill, John artificial , but his art is never inconsistent with a genuine 
Newton, and Cowper. flow of real feeling Others (eg., “When languor and 

Charles Among all these writers, the palm undoubtedly belongs disease invade,” and “Your harps, ye trembling saints ”) 

Wesley, to Charles Wesley. In the first volume of hymns published fail to sustain to the end the beauty with which they began, 
by the two brothers are several good translations from the and would have been better for abridgment But m all 
German, believed to be by John Wesley, who, although I these, and in most of his other works, there is great force 
he translated and adapted, is not supposed to have written | and sweetness, both of thought and language, and an easy 
any original hymns; and the influence of German hymnody, ■ and harmonious versification. 

particularly of the works of Paul Gerhardt, SchefSer, Berndge, Williams, and Lowland Hill (all men lemark- Bemdge, 
Tersfceegen, and Zmzendorf, may be traced m a large pro- able for eccentricity, activity, and the devotion of their Williams, 
portion of Charles Wesley’s works He is more subjective lives to the special work of missionary preachmg), though ^ 11( * 
and meditative than Watts and his school; there is a not the authors of many good hymns, composed, or adapted * 
didactic turn, even in his most objective pieces (as, for from earlier compositions, some of great merit One of 
example, in his Christmas and Easter hymns) ; most of his Berndge, adapted from Erskine, has been already men- 
worka are supplicatory, and his faults are connected with j tioned, another, adapted from Watts, is “Jesus, cast a 
the same habit of mind. He is apt to repeat the same j look on me.” Williams, a Welshman (who wrote “Guide 
thoughts, and to lose force by redundancy— he runs some- J me, 0 Thou great Jehovah”), was especially an apostle of 
times mm to a tedious length ; his hymns are not always i Calvmi&tie Methodism m his own country, and his hymns 
symmetrically constructed, or well balanced and finished j are still much used in the principality. Lowland Hill 
o£ But he has great truth, depth, and variety of feeling ; wrote the popular hymn beginning “ Exalted high at God’s 
Mb diction is manly, and always to the point ; never flond, right hand.” 

though sometimes passionate and not free from exaggera- If, however, the number as well as the quality of good Cowper 
turn j often vivid and picturesque. Of his spirited style | hymns available for general use is to be regarded, the and 
there are few better examples than “0 for a thousand authors of the “Olney Hymns” are entitled to be placed Hewton * 
tongues to sing,” “Blow ye the trumpet, blow,” “Lejoice, at the head of all the writers of this Calvimstic school 
the Lord is King,” and “Come, let us join our friends The greater number of the Obey Hymns are, no doubt, 
above f of his more tender vein, “ Happy soul, thy days . homely and didactic ; but to the best of them (and they are 
are ended;” and of his fervid contemplative style (without i no inconsiderable proportion) the tenderness of Cowper 
going beyond hymns fit for general use), “ 0 Thou who and the manliness of Newton give the bterest of contrast, 
earnest from above,” “Forth in thy name, 0 Lord, I go,” } as well as that of sustained reality. If Newton carried to 
and “Eternal Beam of Light Divine.” With those whose J some excess the sound principle laid down by him, that 
taste is for hymns in which warm religious feelings are ; “perspicuity, simplicity, and ease should be chiefly attended 
warmly and demonstratively expressed, “Jesus, lover of j to, and the imagery and colouring of poetry, M admitted 
my soul,” is as popular as any of these. j at all, should be indulged very sparingly and with great 

Olivois. Of the other Wesleyan hymn-writers, Olivers (originally judgment,” if he is often dry and colloquial, he rises at 
a Welsh shoemaker, afterwards a preacher) is the most other times into “soul-ammatmg strains,” such as “Glorious 
remarkable. He is the author of only two works, both things of thee are spoken, Zion, city of our God ” and 
odes, in a stately metre, and from their length unfit for sometimes (as in “Approach, my soul, the mercy seat”) 
congregational singing, hut one of them, “The God of rivals Cowper himself in depth of feeling Cowper’s 
Abraham praise,” an ode of singular power and beauty. hymns in this book arc, almost without exception, worthy 
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of Ins name. Among them are “ Hark, my soul, it is the unmts of the clergy approximated to those of the Noncon- 
Lord,” “There is a fountain filled with blood,” “Par from fornnsts In rmal parishes, when the clergy were not of 
the world, 0 Loid, I flee,” “God moves m a mysterious the “Evangelical” school, they were geneially held in 
way,” and “ Sometimes a light surprises ” Some, perhaps, disfavour, lor which (even if doctrinal prepossessions had 
even of these, and otheis of equal excellence (such as “ 0 not entered into the question) the great want of taste and 
for a closer walk with God”), speak the language of a judgment of ten manifested m their compilation, and perhaps 
special experience, which, m Cowper’s case, was only too aho the prevailing mediocrity of the bulk of the original 
real, but which could not (without a degree of unreality compositions fiom which most of them were derived, would 
not desirable in exercises of public worship) be applied to be enough to account. In addition to tins, the idea that 
themselves by all ordinary Christians, no hymns ought to be u&ed in any services of tbe Church 

19th During the first quaiter of the present century there of England (except prose anthems after the thud Collect), 
century were not many indications of the tendency, which after- without express royal or ecclesiastical authority, continued 
hymns war( j s became manifest, to enlarge the boundaries of British down to that time largely to prevail among churchmen of 
hymnody A few, indeed, of Bishop Heber’s hymns, and the higher school 
R Giant those of Sir Robert Grant (which, though offending rather Two publications, which appeared almost simultaneously Heber, 
too much against John Newton's canon, are well known and m 1827, — Bishop Heber’s Hymns , with a few added by Milman, 
popular), appeared between 1811 and 1816, m the Ch i&tian DeanMdman, and Keble s Chi istian Yecn (not ahymn-book, 

Bowdlei Observer In John Bowdler’s Bemains, published soon after but one from which sereial admirable hymns ha\e been 
his death m 1815, there are a few more of the same, perhaps taken, and the well-spring of many streams of thought and 
too scholarlike, character But the chief hymn-writers of feeling by which good hymns have since been pioduced), 
that period were two clergymen of the Established Church — introduced a new epoch, breaking down the barrier as 
— one m Ireland, Thomas Kelly, and the other m England, to hymnody which had till then existed between the 
"William Hurn — who both became Nonconformists, and the different theological schools of the Church of England In Maut 
Moravian poet, James Montgomery, a native of Scotland, this movement Bishop Mant was also one of the first to 
Kelly, Kelly was the son of an Irish judge, and m 1801 pub- coopeiate It soon received a great additional impulse from 
lished a small volume of ninety-six hymns, which grew m the increased attention which, about the same time, began 
successive editions till, in the last befoie his death in 1854, to be paid to ancient hymnody, and from the publication 
they amounted to 7 65 There is (as might be expected) in m 1833 of Bunsen’s Gesangbuch Among its eat best fruits 
this great number a huge preponderance of the didactic and was the Lyia Apo&tolica , containing hymns, sonnets, and 
commonplace But not a few very excellent hymns may other devotional poems, most of them originally contributed 
be gathered from them Simple and natural, without the by some of the leading authors of the Ti acts foi the Times to 
vivacity and terseness of Watts ox the seventy of Newton, the “British Magazine”, the finest of winch is the pathetic 
Kelly has some points m common with both those writers, “Lead, kindly Light, amid th’ eucu cling gloom,” by John 
and he is less subjective than most of the “ Methodist ” Henry (now Cardinal) Newman, — well known, and uni- Kevraan 
school His hymns beginning “Lot He comes, let all veisally admired From that time hjmns and hymn- 
adore Him,” and “ Through the day Thy love hath spared writers rapidly multiplied in the Chmch of England, and 
us,” have a rich melodious movement, and another, “We in Scotland also, and their number is still on the increase, 
sing the praise of Him who died,” is distinguished by a Nearly 600 authors, whose publications were later than 
calm subdued power, rising gradually from a rather low to 1827, are enumerated m Mr Sedgwick's catalogue of 1863, 
a very high key and many more have since appeared Works, critical and 

Hurn Hum published m 1813 a volume of 370 hymns, which historical, upon the subject of hymns, have also multiplied ; 
were increased after his secession to 420 There is little and collections for church use have become mnumerable, — 
in them which deserves to be saved from oblivion , but one several of the various religious denominations, and many 
at least, “ There is a river deep and broad,” may bear coni- of the leading ecclesiastical and religious societies, having 
panson with the best of those which have been produced issued hymn-books of their owm, in addition to those com- 
upon the same (and it is rather a favourite) theme. piled for paiticular dioceses, churches, and chapels, and to 

Moat- The Psalms and Hymns of James Montgomery were books {\ik% Hymns Ancient and 21ode?n) which have become 
gomery published in 1822 and 1825, though written earlier More popular without any sanction from authority. In these 
cultivated and artistic than Kelly, he is less simple and more recent collections, an improved standard of taste has 
natural. The number of his valuable contributions to our become generally apparent. There is a larger and more 
hymnals is, upon the whole, considerable ; and, though it liberal admission of good hymns from all sources than might 
may be doubted whether he ever attains to the first rank, have been expected from the jealousy, so often felt by 
all must acknowledge that he stands high m the second churches, parties, and denominations, of everything which 
His “Hail to the Lord’s Anointed,” “Songs of praise the does not bear their own mint-maik; a considerable (perhaps 
angels sang,” and “Mercy alone can meet my case” are too huge) use of translations, especially from the Latin, and 
among his most successful efforts an increased (though not as yet sufficient) scrupulousness 

Gollec- During this first quarter of the present century, the about tampering with the text of other men’s works. To 
tions of collections of miscellaneous hymns for congregational use, mention all the authors of good hymns since the commence- 
hymns the example was set by the Wesleys, Whitfield, menfe of this new epoch would be impossible; but probably 

Toplady, and Lady Huntingdon, had greatly multiplied , no names could he chosen more fairly representative of its 
and with them the piactice (for which, indeed, too many characteristic merits, and perhaps also of some of its defects, 
precedents existed m the history of Latin and German than those of Josiah Conder and James Edmeston among 
hymnody) of every collector altering the compositions of English Nonconformists; Henry FiancisLyte and Charlotte 
other men without scruple, to suit Ms own doctune or Elliott among evangelicals m the Church of England; John 
taste; with the effect, too generally, of patching and dis Mason Neale and Bishop Christopher Woidsworth among 
figuring, spoiling, and emasculating the works so altered, English churchmen of the higher school ; and, in Scotland, 
substituting neutral tints for natural colouring, and a dead Dr Horatms Bonar. Criticism, in this place, of the works of 
for a living sense In the Church of England, the use of these and other living or recent authors, or of those of Hebei 
these collections had become frequent m churches and and Eeble, which are on everybody’s lips, and in every- 
chapels (principally in cities and towns) where the senti- body’s hands, would be at once premature and superfluous. 
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What lias been said of British hymnody dating the last 
fifty years is equally true of American. The American 
hvmn-writers btlong to the same schools, and have been 
afiectol by the same influences. Some of them enjoy a 
ju-t reputation on both sides of the Atlantic Among 
tho-a beat known are Bishop Doane, Br Muhlenberg, and 
Mr Thomas Hastings , and it is difficult to praise too 
highly such works as the Christmas hymn, “ It came upon 
the midnight clear/ 1 by Mr Edmund H Sears , the As- 
cension hymn, “ Thou, who didst stoop below,” by Mrs 
a E. Miles , and two by Br Bay Palmer, u My faith looks j 
up to Thee, Thou Lamb of Calvary/' and “Jesus, Thou joy . 
of loving hearty” the latter of which is the best among ( 
several good English versions of “ Jesu, dulcedo cordium/ 3 * i 

Among the authontiey of which use has been made m the fore- J 
going a mount of British Hynmody are the Appendix on Scottish I 
Psalmody m Mr Lung'* edition of Bulhe's Lftm u,vl Journals, I 
Mr IIolIaaTs Pvdnhsts cf But * ,i (1813) , Mr Jo^ah MillePs Oin 
ilu\hi% thnr Au*hos'a\d ihojtA (M6) ; Mr John Gadsby’s 
Mt Hints of the Principal Equiii-v ntrrs, Ac. (tided , 1561 ) , the 
“Annotations ” of the R v burns Conner Bings to Ilya as Armmt 
caul Mole/ a (1887?, and the Lite Mr Daniti StdgwmVs Compir- 
hem cc I't'hs of S of o t vjitoil Avihfj} s of Hyui ns f Ac (2d ml , 
18G3> Mr SedgiucUtj name cannot be mentioned without special | 
honour, as one of the most painstaking, s\ inpathetie, and aetmate 
of all nuxLrn students of Bntmh hyrnns 

7 Cohch'&iQih 

The object aimed at in this article has been to trace the 
general history of the principal schools of ancient and 
modern liymnody, and especially the history of its use m 
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the Christian church For this purpose it has not been 
thought necessary to give any account of the hymns of 
Marine, Madame Guyon, and others, who can hardly be 
classed with any school, nor of the works of Osar Malan 
and other quite modem kymn-writers of the Reformed 
churches in Switzerland and France, 

On a general view of the whole subject, kymnody is 
seen to have been a not inconsiderable factor m religious 
worship. It has been sometimes employed to dis- 
seminate and popularize particular views, but its spirit 
and influence has been Catholic, on the whole. It has 
embodied the faith, trust, and hope, and no small part of 
the inward experience, of generation after generation of 
men, m many different countries and climates, of many 
different nations, and in many varieties of cucumstances 
and condition Coloured, indeed, by these differences, 
and also by the various modes in which the same truths 
have been apprehended by different minds (and sometimes 
leflecting partial and imperfect conceptions of them, and 
errors with which they have been associated in particular 
churches, times, and places), its testimony is, nevertheless, 
generally the same. It has upon it a stamp of genuineness 
which cannot be mistaken It bears witness to the force 
of a central attraction moie powerful than all causes of 
difference, which binds together tunes ancient and modern, 
nations of various race and language, churchmen and noncon- 
formists, churches reformed and unreformed, to a true funda- 
mental unity among good Christians, and to a substantial 
identity in their moral and spiritual experience. (s ) 


HYPATIA (‘Yxarta or YVdraa), mathematician, philo- 
sopher, and finally one of the martyrs of paganism, was 
the daughter and disciple of the mathematician and philo- 
sopher Theon, 1 and was born, in Alexandria not eariier 
than 33b a.» 2 After a long period of study (partly, 
perhaps, in Athens) she became a distinguished lecturer 
on philosophy in her native town, and ultimately became 
the recognized head of the Heo-PIatonic school there (c. 
400) The fascination of her great eloquence (she is said 
on more than one occasion to have proved an effective 
advocate in the courts of law), and the charm of a rare 
modesty and beauty, combined with her remarkable in- 
tellectual gifts to attract to her class-room a large 
number of disciples, over some of whom her influence was 
very great Among these was Synesius, who afterwards 
(& 410) became bishop of Pfcolemais, several of whose letters 
addressed to her ( r§ faJuxra*f>w), full of chivalrous admira- 
tion and reverence, are still extant (Epp. 10, 15, 16, 33, 
SO, 114* 153), la the conflicts between the various 
dements of Alexandrian society which took place shortly 
after At accession of Cyril to the patriarchate m 412, she 
became closely identified as counsellor and friend with the 
prefect Orestes, and in the same degree made herself an 
object of fear and hatred to the Mfcrisn monks and the 
fanatical Christian mob, by whom she was ultimately 
murdered under circumstances of revolting barbarity 
(Lent, 415). Socrates has related how she was tom from 
her chariot, dragged to the Ctesareutn (then a Christian 
church), stripped naked, cut to pieces with oyster shells 
(o/TTfxiKois otW), and finally burnt piecemeal Most pro- 
minent among the actual perpetrators of the crime was one 
Peter, a reader; but them seems little reason to doubt 
Tkeodoret’s assertion of Cyrils real complicity, 

Hypatia, according to Baidas, was the author of com- 

1 For some account of whom see Saidas ; compare Fabricias, BiM, 

$r.* ix, 17$ egg (18G4). He observed an eclipse m 385 

“The date assigned by Wernsdorf (ZW. Acad, IV, dc Hypatia, 

Wittenberg, J 747). Hocbe (Philoloyus i xv.) gives 370. 


meataries on the mathematician Diophantus and on the 
Conics of Apollonius of Perga, and also of an astronomical 
canon. Hone of these works have come down to our time ; 
but their titles, combined with expressions in the letters 
of Synesms, who consulted her about the construction 
of an astrolabe, would seem to indicate that she devoted 
herself specially to astronomy and mechanics Of her 
philosophical opinions nothing is known, except that they 
shared the general eclectic features of the Alexandrian Heo- 
Platonism. A Latin letter to Cynl on behalf of Hestorius, 
which has sometimes been attributed to her, is undoubtedly 
spurious It can be read in Baluze The story of Hypatia 
appears m a considerably disguised yet still recognizable 
form in the legend of St Catherine as recorded m the 
Roman Breviary (Hoy, 25), and still more fully m the 
Martyrologm (see Jameson, Sacred and Legendary Art , 
p 467 sqq). 

The chief source for the little we know about Hypatia, is the 
account given by Socrates (if E , vii 15). The article in Suidas, 
which Gibbon has characterized as “curious and original/ 5 must be 
received with some caution. It is on his authority that the some- 
what doubtful statement is made that she was the wife of Isidoras 
the philosopher She is the subject of an epigram by Palladas m 
the Anthology (ix. 400 ; ed Jacobs). See Menage, Mist Mul Phil , 
p 52 ; Fabncms, Bill Gr , ix. 187 sqq, j Wemdorf, op. at , and 
the exhaustive monograph of Hoehe in Philologies } xy 485 sqq (1860) 
An anonymous work entitled Hypatia, oi the history of a most 
beautiful, most mrtuous, most learned, and every way accomplished 
lady r who was tom to pirns by the clergy of Alexandria to gratify the 
pride, emulation, and cruelty of that archbishop Oynl , commonly hit 
undeservedly styled Saint Oynl, was published in London in 1720 
The history of Hypatia has also been made the basis of an attractive 
historical romance by Charles Kingsley (1853). 

HYPERIDES (YVepetS?^), one of the ten Attic orators, 
was son of Glaucippus, of a noble family of the tribe iEgeis 
and the deme Coilytus. He was probably younger than 
Lycurgus (bom about 396 B.c ) and older than Demosthenes 
(bom about 385 b a). Having studied under Isocrates, he 
began life as a writer of speeches for the courts, and in 
360 b.c. he prosecuted Autocles, a general charged with 
treason in Thrace* From the end of the Sacred War, 346-* 
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324 b c., Hyperides supported Demosthenes m the struggle chiefly or only three, namely — (1) the increased exercise 
against Macedon, hut in the affair of Harpalus he was one of a part m its healthy functions, (2) an increased accu- 
of the ten public prosecutors of Demosthenes, and on the mulation in the blood of the particular materials which a 
exile of his formei leader he became the head of the patriotic part appropriates to its nutrition or in secietion, and (3) 
party (see Demosthenes) He was the chief piomotei j an increased afflux of healthy blood 
of the Larnian War against Antipatei and Craterus After Illustrations aie furnished of the fhat of these conditions 
the decisive defeat ot Ciannon, 322 ec, Hyperide3 with by the high development of muscular tissue under habitual 
the other orators demanded by Antipater was condemned active exercise, of the second in the case of obesity, which 
to death by the subdued Athenians, but fled to pEgma and is an hypertrophy of the fatty tissues, the elements of 
thence into sanctuary m the temple of Demetm at vhich are furnished by the blood , and of the third m the 
Heimione Antipater’s emissaries dragged him forth to be occasional overgrowth of harr m the neighborhood of 
put to death at Athens Hyperides was an ardent pursuer parts which are the seat of inflammation Obviously there- 
of cc the beautiful,” which in his time generally meant 1 fore, m many instances, hypertrophy cannot be regaided 
pleasure and luxury. His temper was easy-going and ' a* a deviation from health, but rather on the contrary as 
humorous ; aucl hence, though m his development of the | indicative of a high degree of nutrition and physical power, 
periodic sentence he followed Isocrates, the essential ten- Even in those cases where it is found associated with dis- 
dencies of his style are those of Lysias, whom he surpassed, ease, it m often produced as a salutary effort of nature to 
however, in the richness of his vocabulary and m the compensate for obstructions or other difficulties which have 
variety of his powers. His diction was plain and forcible, arisen in the system, and thus to ward off evil consequences 
though he occasionally indulged in long compound woids | No better example of this can be seen than in the case of 
probably borrowed from the Middle Comedy, with which, certain forms of heart disease, wheie from defect at some 
and with the everyday life of his time, he was m full of the natural orifices of that organ the onwaid flow of 
sympathy His composition was simple. He was specially the blood is interfered with, and would soon give rise to 
distinguished JFor subtlety of expression, grace, and wit, as serious embarrassment to tbe circulation, were it not that 
well as for tact in approaching his case and handling his behind the seat of obstruction the heart gradually becomes 
subject matter. Professor Jebb sums up the criticism of hypertrophied, and thu^ acquires gi eater propelling power 


Longinus in the phrase — u Hyperides was the Sheridan of 
Athens ” Of his lost speeches we should perhaps i egret 
rno&t the Ar/Xia/cd?, on the presidency of the Delian temple 
claimed by Athens and Delos, which was adjudged by the 
Amphictyons to Athens 

The extant works of Hyperides are — 1, Flagmen t of the 
&7ro\oyia unep A utcocppovos, Pro Lycophtone , delivered befoie 349 
B c , incidentally interesting as throwing light on the oulei of 
marriage processions and other details of Athenian life, and on the 
Athenian government of Lemnos , % 'Tnep 'Eytyplmr ov eltrayy eAfas 
cnroKoyia, crpbs UoXvcvktoj', PiO Fuze/iippo, about 330 B c , nearly 
perfect (a locus classicus on etVaryeAtai) j 3, fiagments of the 
Kara Aryxoadevovs, I/i Demostliemvi, see above ; 4, a considerable 
portion of the a 6yos imrafpios, Oiatio Funchris , over Leosthenes 
and his comrades who fell m the Lamian war, 322 3 c., after 
Antiplnlns’s victory over Leonnatus at Mehtea, This is an elevated 
panegyric in the style of Isocrates, but in invention and sentiment the 
best specimen we have of epideietie oratory Of the epilogue a portion 
is preserved by Stobams only The MSS are papyri— those of the j 
first two speeches found by Joseph Arden, January 1847, that of j 
the third speech by A C Hairis, 1847, of the last by the Kev, H 
St chart, 1856, all at Thebes m Egypt They are among the oldest 
extant MSS , dating within the limits 300 B c and 300 A n 
Principal Editions — All the iemains,F Blass, Lelpsie, 1SG9 Aery eirira^ and 
v-ep 'Evgev , J C CoTbet, Lej den, 1877; Kara. Aij/t (with facsimile of Mb), 
A. C Hams., London, 1877 ; Kara Aijf t , Professor Ohm chill BaBington, London, 
1850, Orations fm Lye and/or Euxen facsimile of MS), Id, Cambudge, 
1853, The Funeial Oration , Id, ib , 1870 bee also Oratores Athci , J <3- Baiter 
and H Saappe, 1S50 Ti anslations — German, W S Teuffel, Stuttgart, 13G5-G9 , 
French Euten , I860, Oi Fun , IS 73, II Caffiaus, Valenciennes 
See Egger in Mem de VAcad des Inscnpt et Belles Lett/ e,. 1370; W Tiobst 
in Nate Juki b f class Phifol , 1S7G, Herra Hager In Ctirfius’s Gram Stud , 
1870, Joum of Fhi’oiogUy Cambudge, 1S72-73 , Malilym Feue Jahih f class 
Philol u Padagog , 1872 , Professor R C Jebb, The Attic O/atots (\ol n , cb 
xxn , pp 331-92), London, 1870, G Boelraecke, Demosthenes, hjlutgos, ID;- I 
pendes, und tin Zeilalter , Beilin, 1874 There is a Russian study bj A X 
Schwarz, on the speech for Euxenippus, published at Moscow, 1875 


to overcome the resistance m fionfc Again, it has been 
noticed, in the case of certain double organs such as the 
kidneys, that when one has been destroyed by disease the 
other has become hypertrophied to such a degree as enables 
it to discharge the functions of both 

Hypertrophy may, however, in certain circumstances 
constitute a disease, as m Goitre and Elephantiasis 
(qv ), and also m the case of certain tumours and growths 
(such as cutaneous exciescences, fatty tumours, mucous 
polypi, &c ), which are simply enlargements of normal 
textures. Hypertrophy does not m all cases involve an 
increase in bulk; for, just as m atrophy there may be no 
diminution m the size of the affected organ, so in hyper- 
trophy there may be no increase. This is apt to be the 
case where certain only of the elements of an organ 
undergo increase, while the others remain unaffected or 
are actually atrophied by the pressure of the hypertro- 
phied tissue, as is seen m the disease known as cnrhosis 
of the liver 

A spurious sort of hypertrophy is observed m the rare 
disease to which M Duchenne has applied the name of 
pse it do-hypertrophic paralysis. This ailment, -which ap- 

pears to be confined to childien, consists essentially of 
1 a progressive loss of power accompanied with a remarkable 
; enlargement of certain muscles or groups of muscles, more 
j rarely of the whole muscular system This increase of 
bulk is, howevei, not a true hypertiophy, but rather an 
excessive development of connective tissue m the substance 
of the muscles, the proper texture of which tends m con- 


HYPERTROPHY (from Wp, over, and Tpo<£% nourish- sequence to undergo atrophy or degeneration. The appear- 


ment), a term in medicine employed to designate an j ance presented by a child suffenng from tins disease is 


abnormal increase in bulk of one or more of the organs or j striking The attitude and gait are remarkably altered, 
component tissues of the body In its strict sense this j the child standing with shoulders thrown back, small of 


term can only be applied where the increase affects the L the back deeply curved inwards, and legs wide apart, while 
natural textures of a part, and is not applicable where the 1 walking is accompanied with a peculiar swinging or rock* 
enlargement is due to the presence of some extraneous | mg movement The calves of the legs, the buttocks, the 


morbid formation. Hypertrophy of a part may manifest 
itself either by simply an increase in the size of its 
constituents, or by this combined with an increase m their 
number (hyperplasia). In many instances both are as- 
sociated. 

The conditions giving rise to hypertrophy are the reverse 
of those already described as producing Atrophy (q.v ). 
They are concisely stated by Sir James Paget as being 


| muscles of the back, and occasionally other muscles, are 
! seen to be unduly enlarged, and contrast strangely with 
I the general feebleness. The progress of the disease is 
! marked by increasing failure of locomofory power, and 
ultimately by complete paralysis of the limbs. The malady 
is little amenable to treatment, and, although often pro- 
longed for years, generally proves fatal before the period 
of maturity. 
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HYPOCHONDRIASIS (synonyms— the spleen, the 
vapours). As the name implies (from to vrroxovSpiov, ra 
v ro^Spta, the soft part of the body immediately under 
the ' 'xavopos or cartilage of the breast-bone), hypochondriasis 
and its symptoms were referred by the ancients, and indeed 
by physicians down to the time of Cullen, to diseases or 
derangements of one or more of the abdominal viscera. 
Cullen classified it amongst nervous diseases, and Falret 
more fully described it as a morbid condition of the nervous 
system characterized by depression of feeling and false 
beliefs as to an impaired state of the health. The subjects 
of hypochondriasis are for the most part members of fami- 
lies in which hereditary predisposition to degradation of 
the nervous system is strong, or those who have suffered 
from morbid influences affecting this system during the 
earlier years of life. It may be dependent on depressing 
disease affecting the general system, but under such cir- 
cumstances it is generally so complicated with the symp- 
toms of hysteria as to render differentiation difficult {see 
Hystxbia). Hypochondriasis is often handed down from 
one generation to another in its individual form, but it is 
also not ^infrequently to be met with in an individual as 
the sole manifestation in him of a family tendency to 
insanity. In its most common form it is manifested by 
simple false belief as to the state of the health, the intel- 
lect being otherwise unaffected. We may instance the 
“vapourish” woman or the “ splenetic ” as terms society 
has applied to its milder manifestations. Such persons are 
constantly asserting a weak state of health although no 
palpable cause can be discovered. In its more definite 
phases pain or uneasy sensations are referred by the patient 
to some particular region, generally the abdomen, the heart, 
or the head. That these are subjective is apparent from the 
fact that the general health is good : all the functions of 
the various systems are duly performed ; the patient eats 
and sleeps well ; and, when any circumstance temporarily 
overrides the false belief, he is happy and comfortable. No 
appeal to the reason is of any avail, and the hypochondriac 
idea so dominates his existence as to render him unable to 
perform the ordinary duties of life. In its most aggravated 
form hypochondriasis amounts to actual insanity, delusions 
arising as to the existence of living creatures in the in- 
testines or brain, or to the effect that the body is materially 
changed, e.g, t into glass, wood, Ac. (see Insanity). The 
symptoms of this condition may he remittent; they may 
even disappear for years, and only return on the advent of 
some exciting causa Suicide is occasionally committed in 
order to escape from the constant misery. As there is 
notiiing to treat, medication is of no avail, and recovery 
can only be looked for by placing the patient under such 
morally hygienic conditions as may help to take his mind 
off himself. Mora generally he lives through the attack 
rather than is cured of it. 

Bee (Mien, Clinical Lectures, pp. 39-57 (London, 1777); Georget, 
Ik In Phy$. du SysL Went* (Paris, 1819} ; Reynolds, System of 
Medicine* voL if. p. 293 (London, 1868) ; Griesfnger, Mental Patho- 
logy and Therapeutics (1887); Nieraeyer, Practical Medicine ( 1871). 

HYPOTHEC (Eypoikwa), in Roman law, is the most 
advanced form of the contract of pledge. A specific thing 
maybe given absolutely to a creditor on the understanding 
that it is to be given back when the creditor’s debt is paid ; 
or the property in the thing maybe assigned to the creditor 
while the debtor is allowed to remain in possession, the 
creditor as owner being able to ta ke possession if his debt 
is not discharged Here we have the kind of security 
known as pledge and mortgage respectively. In the 
hypothec®, the property does not pass to the creditor, nor 
does he get possession, but he acquires a preferential right 
to have his debt paid out of the hypothecated property; 
that is, he cm sett it and pay himself out of the proceeds, 
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or in default of a x>urchaser he can become the owner 
himself. The name and the principle have passed into the 
law of Scotland, which distinguishes between conventional 
hypothecs, as bottomry and respondentia, and tacit hypo- 
thecs established by law. Of the latter the most im- 
portant is the landlord's hypothec for rent (corresponding 
to distress in the law of England), which extends over 
the produce of the land and the cattle and sheep fed 
on it, and over stock and horses used in husbandry. 
The law of agricultural hypothec has long caused much 
discontent in Scotland; its operation was restricted by 
30 & 31 Yicfc. e. 4 % and finally by 43 "Vicfc. c. 12 it has 
been enacted that the “landlord's right of hypothec for 
the rent of land, including the rent of any buildings thereon, 
exceeding two acres in extent, let for agriculture or pasture, 
shall cease and determine.” As a set off the landlord is 
to have the same rights and remedies against a tenant 
when six months' rent or twelve months’ rent is due and 
unpaid as he had formerly against a tenant when twelve 
months’ rent or two years’ rent respectively was due and 
unpaid. 

HYRAX, a genus of diminutive plantigrade mammals, 
the position of which in the mammalian series has, owing 
to their apparent affinity with several widely different 
groups, given rise to considerable controversy. Approach- 
ing the hare in their external appearance and habits, the 
rhinoceros in their molar teeth and much of their skeleton, 
the hippopotamus in the form of their lower incisors, and 
the sloth in the great number of their dorsal vertebree, 
they were at first classed with the rodents, and afterwards, 
by Cuvier, with the pachyderms, wdiere they remained until, 
on the breaking up of that most heterogeneous of groups, 
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Professor Huxley established the order Eyracoidea for 
their reception. They are small, rabbit-like creatures, the 
largest not exceeding 18 inches in length, covered with a 
thick soft fur with numerous bristles interspersed. Their 
ears and legs are short; the tail is represented only by 
a small tubercle ; and their toes, of which they have four 
on each foot in front and three behind, are, with the excep- 
tion of the inner one on each hind foot, provided with flat 
hoof -like nails* They have twenty-one pairs of ribs — a 
larger number than is possessed by any . other mammals 
except the sloths, which have twenty-three pairs. They are 
gregarious animals, dwelling in colonies in the crevices of 
rocks and in the caverns which abound in the hilly regions 
they frequent, and feeding on grass and other herbage, on 
roots, fruits, and the tender shoots of plants. There are, 
according to Dr Gray, thirteen species of Eyraoe, many of 
which are, however, regarded by other authorities as merely 
varieties. They are all confined to the African continent 
with the exception of the Syrian hyrax or daman (Eyrax 
syrimus), whose range extends from Abyssinia into Arabia, 
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Syria, and Palestine This species is generally regarded 
as tlie “ shapln^i,” rendered “ comes” m the English Bible, ' 
which “ are but a feeble folk, yet make their houses m , 
the rocks ” (Prov xxx 26) They measure about a foot m 
length and 11 inches in height, and are of a gteyish-brown 
colour above, fulvous on the flanks, and white beneath. 
They are active little creatures, darting m aud out of their 
rocky shelters with remarkable agility. Bruce, who ob- 
served their habits m Abyssinia, states that large numbers 
of them were frequently to be seen sitting on great stones 
at the mouths of caves, basking m the sunshine, or enjoying 
the coolness of the summer evening Of timid and gentle 
disposition, they can be readily tamed, although when 
roughly handled at first they are said to bite severely The 
Cape hyrax (Hyi ax capensis) or u badger” (dasse , Dutch, 
Das , German, Dachs) is the largest known species, measui- 
mg about 18 inches m length. It frequents situations 
similar to those occupied by the Syrian form, and is exceed- 
ingly shy, peeping out of its rocky hiding places with a 
circumspection which is by no means uncalled for, as it 
forms a favourite food of lions, hyaenas, and the larger birds 
of prey The latter, it is said, may often be seen perched, 
for hours, like statues on the rocks, watching their oppor- 
tunity to dait upon the luckless “ badger” To guard 
against such surprises, they are said, when feeding, to 
place one of their number, usually an old male, as a 
sentinel, whose shrill prolonged cry gives timely notice 
of approaching danger Like the “ conies,” they are 
readily tamed, and seem capable of considerable attach- 
ment, although their natural timidity and suspicion 
cause them to hide themselves on the appeal ance of a 
stranger There are two species of hyrax, one in the 
south and the other m the west of Africa, which are said 
to be arboreal m tlieir habits, making their abode m the 
holes of trees Dr Giay has placed these in a separate 
genus — Dead) ohyi ax. The island of Fernando Po possesses 
a species peculiar to itself, while the genus is entirely 
wanting m Madagascar Mo fossil remains of the hyrax 
have yet been found 

HYRCANIA, a province of Asia, south of the Caspian 
Sea, and bounded on the E by the river Oxus. It was, 
however, a wide and indefinite tract, the extent of which 
is variously conceived. Its chief city is called Tape by 
Strabo, Zadracarfca by Arrian The latter is evidently the 
same as Carta, mentioned by Strabo as an important city 
Some parts of the country were fertile, but the general idea 
prevalent among tbe classical writeis is that it was a rude 
region of forests full of dangerous wild animals Little is 
known of the history of the country, as it seldom came into 
connexion with the better known races Xenophon says it 
was subdued by the Assyiians , Curtins says that 6000 
Hyrcanians were m the army of the last Persian king 
Darius Two towns named Hyrcania are mentioned, one 
m the country of Hyrcania, the other m Lydia The latter 
is said to have derived its name from a colony of Hyr- 
canians, transported thither by the Persians. 

HYRCANUS (Yprai/o?), a Greek surname, of unknown 
origin, borne by several Jews of tbe Maccabman period 

John Hyecantjs I , high priest of the Jews from 135 to 
105 B o, was the youngest son of Simon Maccabseus In 
137 b.c he, along with his brother Judas, commanded 
the force which repelled the invasion of Judsea led by 
Cendebeus the general of AntLochus YII (Sidetes). On the 
assassination of his father and two elder brothers by 
Ptolemy, governor of Jericho, his brother-in-law, in Feb- 
ruary 135, he succeeded to the high priesthood and the 
supreme authority m Judsea While still engaged m the 
struggle with Ptolemy, he was attacked by Antiochus with 
a large army (134), and compelled to shut himself up m 
Jerusalem^ after a severe siege peace was at last secured 
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only on condition of a Jewish disarmament, and the pay- 
ment of an indemnity and an annual tribute, for which 
hostages were taken In 129 he accompanied Antiochus 
as a vassal punce on his ill-fated Parthian expedition , re- 
turning, however, to Jud.ua before wmtei, he escaped the 
final disaster By the judicious mission of an embassy to 
Rome he now obtained confirmation of the alliance which 
his father had pieuoudy made with the growing -western 
power , at the same time he availed himself of the weak- 
ened state of the Syrian monaichy under Demetuus II to 
oveimn Samaria, and also to invade Idumaea, which he 
completely subdued, compelling its inhabitants to receive 
circumcision and accept the J ewish faith After a long 
period of rest he directed his aims against the town of 
Samaria, which, m spite of the intervention of Antiochus, 
his sons Antigonus and Aristobulus ultimately took, and 
by his orcleis razed to the ground (c 109bc) He died 
m 105, and was succeeded by Anstobulus, tbe eldest of his 
five sons The external policy of Hyrcanus was maiked 
by considerable energy and tact, and, aided as it was by 
favouimg circumstances, was so successful as to leave the 
Jewish nation m a position of independence and of influ- 
ence such as it had not known since the days of Solomon 
During its later years his reign was much disturbed, how- 
ever, by the contentions for ascendency which arose be- 
tween the Pharisees and Sadducees, the Lw t o rival sects or 
parties which then for the first time (under those names 
at least) came into piommence. Josephus has related the 
curious circumstances under which he ultimately transferred 
his personal support from the former to the latter 

John Hyecantjs II , high priest fiom 78 to 40 b c , was 
the eldest son of Alexander Jannseus by his -wife Alexandra, 
and was thus a grandson of the preceding When his father 
died m 78, he was by his mother forthwith appointed high 
pi lest, and on her death m 69 he claimed the succession to 
the supreme civil authority also , but, after a brief and 
tioubled xeign of three months, he was compelled to abdi- 
cate both kingly and puestly dignities in favour of his 
more energetic and ambitious younger brother Anstobulus 
II In 63 it smted the policy of Pompey that he should 
be restored to the high priesthood, with some semblance of 
supieme command, but of much of this semblance even lie 
was soon again deprived by the arrangement of the pro- 
consul Gabmius, according to which Palestine was m 57 b c 
divided into five separate circles ( o-vvoSol , c rwlBpia). For 
services rendered to Caesar after the battle of Pharsalia, he 
w r as again rewaided with the sovereignty ( rpocrraarla rov 
Wvovs, Jos , Ant , xx 10) in 47 b c , Antipater of Idumaea, 
however, being at the same time made procurator of 
Judsea In 41 b c he was practically superseded by 
Antony’s appointment of Herod and Phasael to be tetrarchs 
of Judaea , and m the following year he was taken prisoner 
by the Parthians, deprived of his ears that he might be 
permanently disqualified for priestly office, and carried to 
Babylon He was permitted in 33 b c to return to Jeru- 
salem, where on a charge of treasonable correspondence with 
Malchus, king of Arabia, he was put to death m 30 b c 

See Josephus (Ant , xm 8-10, xi v 5-13, Hell Jud t i 2; t 
8-13), upon whose nanativc all the modern accounts, as, e g , those 
by Ewald, Gutz, and Hitzig m tlieir Histenies , are based 

HYSSOP (j Wyssojnts officinalis ), a garden herb belonging 
to tbe natural order Labiates^ cultivated for use in domestic 
medicine It is a small perennial plant about 2 feet 
lugb, with slender, quadrangular, woody stems ; narrowly 
elliptical, pointed, entire, dotted leaves, about 1 inch long 
and ^ inch wide, growing in pairs on the stem ; and long 
terminal, erect, half-verticillate, leafy spikes of small violet- 
blue flowers, which are in blossom from June to September. 
Two varieties of the plant occur in gardens, one having 
variegated leaves and the other reddish flowers* Th$ 
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leaves have a wuim, aromatic, hitter taste, and are believed 
to owe that prupeitics to a volatile oil which i & present in 
tie in of {- to * per cent Hyp-op is a native of 

the - . *rh ut Laropa, Yfo range extending eastward to 
&\> ui it wpo miioduceJ into England by Geiard m 
tlj } - .ir IMd A strong tea made of the leaves, and 
fewe/^aci With honey, wa*. iormeily used in pulmonary 
and catarrhal affections., and externally as an application 
to biahcs and indolent swellings. 

The Hedge Hyssop (G rut iota officinal a) belongs to the 
natural order St'tojt 7 iu?ariirt>e f and is a native ot marshy 
lands in the south of Europe, whence it was introduced 
into Britain nearly 300 years ago Like IfyssujM* offiti- 
siah^ it has smooth opposite entire leaves, but the stems 
are cylindrical, the leaves twice the size, and the dowers 
solitary m the axiL of the leaves and having a yellowish- 
re l \eiucd tube and bluidi-wlnle limb,' while the cap- 
sules are oval and many-seeded. The herb has a bitter, 
n motions but is almost odourk^ In small quan- 

tity $ it acts a purgative, diuretic, and emetic when 
taken internally. It was fuimtuly official in the Edin- 
burgh Pharmacopeia., being esteemed as a lemedy foi 
dropsical and scrofulous affections It has ako been given 
in the form of wine for hypochondriasis It is said to 
have formed the basis of a celebrated nostrum for gout, 
c tiled Dvi mi* heum* and in former times was called 
truitvi Dj\ un account of ifo medicinal properties. When 
growing in abundance, as it does m some damp pastures in 
Switzerland, it becomes dangerous to cattle, 6% peruviana 
n known to pu ■»&&>$ similar properties. 

Tk Lv^qi f» znh) of Scripture 'Ex, x*i 22 ; Lev xiv 4, 0 , 
3Tumb M\ o, ; 1 King* v li fiv 33); Vi li. 9 (7) ; John xix 
29/, a w ail-^rowmg plant adapted for sjimddmg piuposs.s, has long 
kvn the suh/e t of learned deputation, the only point on which 
all hm agreed king that it u> not to he identified with the 
a y,tw offi< imht, wlueli is not a natoe of Palestine Mo lehs than 
eighteiB phnts luie been Hippos 1 by various authors to answer 
the conditniiS, *md <VUiu* has deputed more than foity pages to 
tin *1> of tleur several ebnns By Tristram {Osfo 0 Bible 

fx*t Tvi*lcs% 1-S0f and oth» r-» the cap-r plant {Orp/wG s spiwm) 
X-> supp’.M d t * be im tut, hut, apart fioin othu dmfoulhes, thi^ 
id. nti&Outiou i-> oj* \i to tin* ohjeetion that the cipei seems to be, 
at lead m one pipage f&el \u On otheiwx-jo designated (Vfoy- 
nfimPP Themis pm 1 Kings v Uj suggests Ortho* r ithum #* •ottk 
The most probable opinion would seem to he that found m Maimo- 
nidcs and many later writers, according to which the Hebrew ’e*ob 
U to be id* nulled with the Arabic a n?f£tat t now understood to be 
Biifurej't Thy tnm, a plant of very frequent occurrence m Sana and 
Palestine, with which Thymus ScrpyUun i, or "Wild Thyme, and 
Saturcja Thy ml/m are closely allied. Its smell, taste, and metli- 
chud properties are similar to those of if officinalis In. Morocco 
the m'aiar of the Arabs is Origanum compact wm , Bcnth ; audit 
appears probable, as suggested hv Mr W Carruthors, that several 
plants m the genera Thmius, Origanum*. and others nearly allied 
in form and habit, and found in similar localities, were used under 
the name of hyssop 

tim McmMr p. 578-5S2 ; StiHe and Mahch, K&timial Di&- 
pmm4#ry f p 7512; Garruthets, mBibU £dumtor,VQl hr p 226-27 ; 
Thmnaota, The pmd and the 3mh\ v 112; J, Smith, Bible Plants, 
p 214 ; Fnrrer, art- 6# Ysoj*,* m SeBenkel’s B%M-Ltxicon, vol. v, 

HYSTERIA, a term applied to a disordered condition of 
ilu nervous system, the anatomical seat and nature of which 
are unknown to medical science, but of which the symptoms 
consist in well-marked and very varied disturbances of nerve 
function. By the ancients and by modern physicians down 
to the time of Sydenham its symptoms were supposed to be 
due to disturbances of the uterus (krrepa, whence the name), 
but it is now universally recognized that they are dependent 
on a variety of causes with which that organ has no neces 
sary connexion. The causes of hysteria may be divided 
into the predisposing, such as hereditary predisposition to 
nervous degeneration* sex* age, occupation, and national 
Hiosyncmcy ; and the Immediate* such as mental and 
physical exhaustion, fright, and other emotional Influences, 
pregnancy* the puerperal condition, diseases of the uterus 
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and its appendages, and the depressing influence of mjmy 
or general disease Each and all of these causes may act 
and react in any given case , m fact, lb is nearly always 
impossible to assign a particular cause m a particulai 
instance. Perhaps, taken over all, heiedkaiy predisposition 
t‘j nerve-mstabilifcy may be asseited as the most piolific 
ciu-e It is often noticed in families m which this insta- 
bility exists that by&fceua presents itself to a greater or less 
extent m a considerable number of its members as the sole 
indication of the diathesis As regards age the condition 
is apt to appear at the evolutional periods of life — puberty, 
pregnancy, and the climacteric — -without any further assign- 
able cause except that fust spoken of. It is very frequent 
m gkL between the ages of twelve and fifteen, and m 
women on the cessation of the inenstmal flow. It is much 
more common in the female than the male, — m the propor- 
tion of 20 tol, — wluch circumstance points to the important 
influence of the uterus m causation, but definitely places 
hysteria in the category of nervous diseases It has been 
averted that certain races are more liable to the disease 
than otheis — that for instance the Latins and the Slavs 
are more prone to it than other inhabitants of Europe 
This, however, is doubtful , m the moie excitable laces we 
find on the whole a greater tendency to hysterical excite- 
ment, in. those whose national charactenstic is calm and 
impassioiiateness a tendency to hysterical depression , and 
it is probable that the greater prominence of the symptoms 
m the foirner may have masked the more subtle yet 
not less important manifestations of the disease presented 
m the latter Occupation, or be it lathei said want of 
occupation, is a prolific cause This is noticeable in all 
classes of society m the higher the idle luxurious woman 
concentrates herself upon herself, and the frivolity of her 
existence helps to aggravate the evil which may be innate 
in her constitution , in the low^er classes the disease is not 
so prevalent except among women who live a vicious and 
excited life The experience of prison authorities shows 
not only that women of the criminal classes are individually 
liable to the hysterical paroxysm, but that it is very apt to 
assume an epidemic form amongst them There is no proof 
that any particular legitimate occupation tends to its develop- 
ment. The depiessmg effects of almost any disease may 
be directly productive of hysteria, more especially those 
accompanied by pam and loss of sleep There can be little 
doubt, how r ever, that disease of the uterus and its append- 
ages has a greater tendency towards its production than 
disease of any other system. At the same time, hysteria 
seems to follow more frequently on the less severe than on 
the graver forms of uterine complaints 

In point of duration hysteria may be transient or chronic. 
In the first phase it consists of an explosion of emotionalism, 
generally the result of mental excitement, to winch the 
popular term “ hysterics ” is applied Such attacks are 
generally preceded and accompanied by a sensation of a 
lump in the throat (the “ globus hystericus a flow of 
limpid urine, violent outbursts of alternate laughter and 
weeping, and sometimes even convulsion In the chronic 
condition we find an extraordinary complexity of symptoms, 
both physical and mental. These are continuous, constitut- 
ing the “ status hystericus/ 3 and paroxysmal The physical 
symptoms are extremely diverse * there may be a pseudo- 
paralysis, the patient lying palsied wholly or partially, or 
there may be rigidity of one or inore limbs, m either case 
the symptom persisting for weeks or months or even years j 
there may be flushing or pallor of the face, an increase or 
decrease of temperature. Perversions of sensation are 
frequent symptoms ; these consist m complaint of pain, 
generally of a local character, a common instance is the 
sensation of a nail being driven through the vertex of the 
head {“ ckvus hystericus 33 ), or of increased sensibility of 
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particular parts. On the other hand loss of sensation may 
be complained of, or, as occasionally happens, hypersesthesia 
and andesthebia may be stated by an individual to exivt in 
diffeient parts of the body The region of the spine is a 
YQiy frequent seat of hysterical pain Pam, more especially 

lien referred to a joint, is apt to be accompanied by swell- 
ing Both the motor and the sensoiy symptoms are m 
every instance out of all proportion to any assignable cause, 
and for the most part disappear suddenly, leaving the 
patient m peifect health. It is to such cases that the 
wonderful cures effected by quacks and charlatans may 
be referred. The mental symptoms have not the same 
tendency to pass away suddenly. They may be spoken of 
as mterparoxysmal aud paroxysmal The chief character- 
istics of the foimer are extreme emotionalism combined 
with a curious obstructiveness, a desire to be an object of 
importance, and a constant erasing for sympathy. This is 
sought to be procured at an immense sacrifice of personal 
comfort, and to this may be referred a very large proportion 
of the motor and sensory symptoms above spoken of The 
paroxysmal condition does not materially difier ftom the 
transient hysteric attack, except that convulsion is more 
common and more violent The special senses of taste, 
sight, and hearing may be affected, sometimes temporarily 
obliterated. Hysteria may pass into absolute insanity 

Treatment consists m attention to the general health, 
and to such special symptoms as may arise, notably those 
connected with the function of menstiuation The submis- 
sion of the patient to the best moral influences is of no 
mean importance. But it maybe admitted that the results 
are generally unsatisfactory so fax as medication is concerned, 
as the cure is usually spontaneous or dependent on some 
sudden mental influence 

See Ziemssen’s Cyclopedia of the Piacbic of Mcchcine, vol xiv , 
Reynolds's System of Medicine, vol 11 (J B T) 

HYSTERO-EPILEPSY, a nervous disease of women, 
occurring during the fertile period of life, first observed 
and described by Professor Cliareot of Paris. As yet it 
has been rarely observed m Great Britain. Its phenomena 
are very extraordinary, and serious doubts have been en- 
tertained by eminent authorities as to their substantiality, 
it being asserted that they are merely manifestations of 
ordinary hysteria, intensified by a process of education. 
But these doubts are being rapidly dissipated by the 
observations of competent observers The disease is of a 
paroxysmal nature, and its symptoms may be divided into 
inter-paroxysmal and paroxysmal The former consist of 
extreme sensitiveness over the region of one or (less fre- 
quently) both ovaries, and loss of tactile sensibility aud 
complete insensibility to pain in one lateral half of the 
body, the side on which ovarian tenderness exists Sight 
is sometimes implicated, manifested by a peculiar form of 
colour-blindness Perhaps the most remarkable pheno- 
menon presented in this disease is that all these impair- 
ments of sensation may he shifted to the other side of the 
body on the application of magnets and plates of metals, 
the originally affected side regaining sensibility so long as 
the opposite one is insensible In some cases the sjmp- 
toms are permanently bilateral The paroxysm consists m 
violent general convulsion, epileptiform in character, which 
is at once checked by pressure over the tender ovary. The 
mental faculties are generally weakened, and the disease 
is for the most part incurable. (See Charcot, Lectures on 
Diseases of the Nervous System, New Sydenham Soc., 1877 ) 

HYTHE, a municipal and parliamentary borough of 
Kent, England, and one of the original Cinque Ports, is 
beautifully situated at the foot of a steep cliff near the 
eastern extremity of Romney Marsh, about half a mile 
from the sea, on a branch line of the South-Eastern Rail- 
way, 68 miles E.SE. of London, 16 S.W. of Dover, and 
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5 TV of Folkestone. Ifc consists principally of one long 
handsome street tunning parallel with the shore On the 
slope of the hill above the town stands the fine old church 
of St Leonard, partly Late Norman and partly Early 
English, with a tower rebuilt about 1730 In a vault 
under the chancel there is a collection of human skulls aud 
bones supposed to be the remains of ancient Britons and 
Saxons slain in a battle which took place near Hythe in 
456 Of late the chuick has been undergoing lestoiation 
at a considerable cost, and it is proposed to complete the 
chancel, which was originally left unfinished At Lympne 
there aie the remains of a Roman cash it m, and excavations 
made some years ago brought to light many mtei esting 
lemams of the old Roman town, the Pot (us Ltmanm . 
The site of the cast rum, is now occupied by the fine old 
castellated mansion of Studfall Castle, at one time the 
residence of the aickdeacons of Canteibury, but at pre- 
sent used as a farm-house Norman poitions of the 
Lympne chinch originally built by Aickbishop Lanfranc 
aie still standing , and a small distance ea^t from it is 
Ship a ay oi Shepway Cross, where the great assemblies 
relating to the Cinque Ports used to be held until they 
weie removed to Romney Several bronze implements 
and weapons were discovered near Hythe in 1873, during 
the excavation of the railway line from Hythe to Sand- 
gate A mile north from Hythe is Saltwood Castle, of very 
ancient origin, but rebuilt m the time of Richard II. 
Hythe possesses a guild hall founded m 1794, and two 
hospitals, that of St Bartholomew founded by Haimo, 
bishop of Rochester, m 1336, and that of St John, of still 
greater antiquity but unknown date, and founded origin- 
ally for the reception of lepeis A Government school 
of musketry, in winch instructors of musketry for the 
airny are trained, was established in. 1854, and the Shorn- 
cliffe military camp is within 2| miles of the town On 
account of its pleasant situation and its picturesque and 
interesting neighbourhood, Hythe has become a favourite 
watering-place. Baths were erected m 1854 at a cost of 
£2000, and the sea wall and parade has lately been ex- 
tended eastwards to Sandgate, the total length being 3 
miles. From the town to the sea-shore there is a stately 
avenue of wyeh elms The area of the municipal borough 
is 1744 acres, and of the parliamentary borough 3571 
acres. The population of the municipal borough m 1871 
was 3383, and of the parliamentary boiough 24,078 
The latter includes the municipal borough of Folkestone. 

Hythe oecuis m old documents as Hetlie, and m Domesday Book 
as Hede Tlie woid is derived from the Saxon Hyth, meaning a 
harbour. The present town of Hythe rose to importance after the 
decay of "West H} the by the withdrawal of the sea, West Hythe 
having previously succeeded to the Pol tus Lemctnus , whose decay 
had been due to a like cause Since the leign of Elizabeth the 
haibom has been choked up with sand It is a theory of some 
writeis that the landing place of Julius Cresai on his fiist invasion 
of Britain was m the vicinity of Lympne Anciently Hythe, 
with the pansh of West Hythe, was within a (t hundred ” 
of its own Along with Saltwood it was given m 1026 by 
Halfdan, a Saxon thane, to Cknst Church m Canteibury; and 
it was aftei wards held for knight’s semce by lari Godwme 
According to Lei and, it at one time had a fine abbey and four parish 
churches It succeeded to the ancient privileges which West 
Hythe enjoyed as a Cinque Port, its quota being 5 ships, 105 men, 
aud 5 boys When Earl Godwme ravaged the coast of Kent m 
1052 he took several ships from the haibour of Hythe In 1293 
the inhabitants with great valour repulsed the attacks of the sea- 
men of a French man-of-war who had disembarked m the haibour 
and weie beginning to plunder the towm In the reign of Rich aid 
II a great conflagration destroyed 200 of the houses and 5 of the 
ships m the haibour. Hythe and Saltwood weie given by Arch- 
bishop Cianmer to Henry YIIL m lieu of other estates, and they 
continued vested in the mown until the 17th year of Elizabeth, when 
the town received a charter of incorporation, Ifc is now governed 
by 4 aldermen and 12 councillors, one of whom is mayor Fiona the 
42d year of Edward III it possessed the privilege oi retaining two 
member to pailiament, but since 1832 it has returned only one, 
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I i 5 one of those symbols which the Greeks employed 
differently from the Phoenicians. In Phoenician it 
denote i the palatal semi-vowel y 9 called in Hebrew yodk. 
The Greeks disliked this sound, and it vanished at an early 
time oat of their language Consequently they needed no 
symbol to represent it, and could use the Phoenician symbol 
to denote that for which the Phoenician alphabet gave them 
no help, namely, the vowel i The symbol, however, had 
nut at that time its present simple form, as may be seen by 
reference to the table at the end of the article Alph vbet 
It wa> made up of several lines, and so it appears in the 
oldest Greek inscriptions, e m those of Thera, about the 
40th Olympiad, in which it is not unlike the later form of 
sigma (2) Iu the old Corinthian alphabet it sometimes 
has this form ; sometimes the angles to the left are rounded, 
so that it resembles an e. Generally, however, we find it 
in Greek simplified into the single straight line with which 
we are familiar. It has no other form in the Latin alphabet. 
In the last century before Christ, the Romans sometimes 
lengthened the symbol to denote the long vowel, so that it 
reached above the top of the line, while the short vowel 
was expressed by a line of the usual length. This took the 
place of the older method by which the symbol was doubled 
to denote the long vowel, as m , ee, ii But it never 
became universal, nor was the lengthened symbol always 
put to the same use ; for about the same time we find it 
used to denote the y sound in words like Mam, cuius , 
where the Romans rightly thought it expedient to have a 
distinct mark fur the semi-vowel But this also was nob 
permanent. 

The value of the symbol is generally constant in all 
European languages, ancient or modern, with the exception 
of English It is the vowel sound produced by raising the 
front of the tongue towards the palate, as high as it can be 
raised without touching. The lips are not rounded; by 
rounding them, when the tongue is in this position, we 
should produce the sound of the French u or the German 
n The vowel may, however, be either open or close, and 
in either of these cases it may be short or long Therefore 
we have four variations, of which, however, probably not 
more than two are found m any spoken language : — (1) the 
short open i, heard in English “ sin 55 ; (2) the long open i } 
which is not one of our spoken sounds, but can be produced 
in singing ; {$} the short close % which again is not English, 
but is the Italian short i ; (4) the long close t, which is the 
Italian long i, and is also common in English ; but we 
denote the sound, not by 3, but by ee> as iu “seen.” It is 
generally supposed that the sound of ee stands to that of i 
in English as a long vowel to the corresponding short ; 
but this is not bo ; there is a difference in quality as well ; 
?? denotes (as has been just explained) a close vowel, 
whereas i is open* It m true that in ordinary English the 
open vowel i only occurs short, and the close vowel long, 
therefore the confusion is natural A Scotchman, however, 
finds no difficulty in, pronouncing “seen” short 

It is practically necessary in English to denote the simple 
long i sound by ee y because the English language has 
habitually altered the simple sound into a diphthong, and 
has retained for that diphthong the original spelling i 
Thus in words like “pride,” “mine,” “fire,” the vowel 
had once in England the same sound as it has on the Con- 
tinent ; but now it is sounded as the diphthong a% though 
the spelling has not been changed. It appears from Mr 
Alexander X Ellis’s investigations into the history of 
English pronunciation that i had become a diphthong in 


the 16th century, but the exact date of the change must 
remain uncertain There can be little doubt that its nature 
has been correctly explained by the same philologist It 
consists m pronouncing the long vowel without sufficiently 
raising the tongue at the beginning of the sound ; hence 
the sound is at first too open, and is modified into the 
proper ^ sound before it is terminated. Changes of this 
sort are natural m long vowels, because there is time to 
vary the original sound, either as a refinement, or, more 
probably, through mere inattention and laziness 

IAMBLICHUS, the chief representative of Syrian 
Neo-Platonism, is only imperfectly known to us m the 
events of his life and the details of his creed We learn, 
however, from Suidas, and from his biographei Eunapius, 
that he was born at Chalcis m Coele-Syna, the scion of a 
rich and illustrious family, that he studied under Anatolius 
and afterwards under Porphyry, the pupil of Plotinus, that 
he himself gathered together a large number of disciples of 
different nations with whom he lived on terms of genial 
friendship, that he wrote “various philosophical books,” 
and that he died during the reign of Constantine, — accord- 
ing to Fabncius, before 333 a.d His residence (probably) 
at his native town of Chalcis was varied by a yearly visit 
with his pupils to the baths of Gadara Of the books 
referred to by Suidas only a fraction has been preserved. 
His commentaries on Plato and Aristotle, and works on the 
Chaldean theology and on the soul, are lost For our 
knowledge of his system we are indebted partly to the 
fragments of these writings preserved by Stobseus and 
others, and to the notices of his successors, especially 
Proclus, partly to his five extant books, the sections of a 
great work on the Pythagorean philosophy. Besides these, 
Proclus (412-485) seems to have ascribed to him 1 the 
authorship of the celebrated book On the Egyptian My&tei zes 
(so-ealJed), and although its differences in style and m some 
points of doctrine from the wntmgs just mentioned make 
it improbable that the work was by Iamblxchus himself, it 
certainly emanated from his school, and m its systematic 
attempt to give a speculative justification of the polytheistic 
cultus of the day, marks the turning-point m the history of 
thought at which Iamblichus stood. 

As a speculative theory Neo-Plat omsm had received its 
highest development from Plotinus. The modifications 
introduced by Iamblichus were the elaboration m greater 
detail of its formal divisions, the more systematic application 
of the Pythagorean number-symbolism, and chiefly, under 
the influence of Oriental systems, the thorough-going mythic 
interpretation of what the previous philosophy had still 
regarded as notional It is on the last account, probably, 
that Iamblichus was looked upon with such extravagant 
veneration. As a philosopher he had learning indeed, but 
little originality. But by using what he had to throw a 
haze of philosophy over the popular superstition, he acquired 
his fame. By his contemporaries he was accredited with 
miraculous powers (which he, however, disclaimed), and by 
his followers in the decline of Greek philosophy, and his 
admirers on its revival in the 15th and 16th centuries, his 
name was scarcely mentioned without the epithet “ divine ” 
or “most divine,” while, not content with the more modest 
eulogy of Eunapius that he was inferior to Porphyry only 
in style, the emperor Julian regarded him as not even 

1 Besides the anonymous testimony prefixed to an ancient MS of 
Proclus, Be Myst vsii. 3 seems to he quoted "by the latter as 
IambheWs. Of Meiners, “ Judicium de Libro qtu de Myst Mg. 
insenbitur,” m Comment. Soc Meg. 8ci. Gott , vol iv., 1781, p 77. 
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second to Plato, and said that he would give all the gold of 
Lydia for one epistle of Iamblichus 

Theoretically, the philosophy of Plotinus was an attempt 
to harmonize the principles of the various Greek schools. 
At the head of his system he placed the transcendent 
incommunicable one (cv ap.ideKrov) y whose first-begotten is 
intellect (fo0$), from which proceeds soul (t/rux 7 ?)* which in 
turn gives bnth to <£Arts, the realm of nature Immediately 
after the absolute one, Iamblichus mtroduced a second 
superexistent unity to stand between it and the many as 
the producer of intellect, and made the three succeeding 
moments of the development (intellect, soul, and nature) 
undergo various modifications He speaks of them as 
intellectual (Oeol voepot), supramundane {v-epKoo-jj-tGi), and 
mundane gods (ZyKoo-jutoi). The first of these — which 
Plotinus represented under the three stages of (objective) 
being (or), (subjective) life (£w?;), and (realized) intellect 
(rous)— is distinguished by him into spheres of intelligible 
gods (6eol vorjTol) and of intellectual gods (0eot voepoi), 
each subdivided into triads, the latter spheie being the 
place of ideas, the former of the archetypes of these ideas. 
Between these two worlds, at once separating and unitmg 
them, some scholars think there was inserted by Iamblichus, 
as afterwards by Proclus, a third sphere partaking of the 
nature of both (#€ol vorfrol koX voepoC) But this supposition 
depends on a merely conjectural emendation of the text 
We read, however, that “in the intellectual hebdomad he 
assigned the third rank among the fathers to the Demiurge, 3 ’ 
The Demiurge, Zeus, or world-creating potency, is thus 
identified with the perfected yoi*?, the intellectual triad 
being increased to a hebdomad, probably (as Zeller sup- 
poses) through the subdivision of its first two members 
As in Plotinus vovs produced nature by mediation of ijrvx?p 
so here the intelligible gods are followed by a triad of 
psychic gods The first of these is incommunicable and 
supramundane, while the other two seem to be mundane 
though rational In the third class, or mundane gods (9eol 
ey/cocr/uot), there is a still greater wealth of divinities, of 
various local position, function, and rank We read of 
gods, angels, demons, and heroes, of twelve heavenly gods 
whose number is increased to thirty-six or three hundred 
and sixty, and of seventy-two other gods proceeding from 
them, of twenty-one chiefs (yye/zoves) and forty-two nature- 
gods (Oeot yevecnovpyoi), besides guardian divinities, of 
particular individuals and nations The world is thus 
peopled by a crowd of superhuman beings influencing 
natural events, possessing and communicating knowledge of 
the future, and not inaccessible to prayers and offerings 
The whole of this complex theoiy is ruled by a mathe- 
matical formulism of triad, hebdomad, &c., while the first 
principle is identified with the monad, vovs with the dyad, 
and if/v^o with the triad, symbolic meanings being also 
assigned to the other numbers “ The theorems of mathe- 
matics,” he says, “apply absolutely to all things,” from 
things divine to original matter (vXtj) But though he thus 
subjects all things to number, he holds elsewhere that 
numbers are independent existences, and occupy a middle 
place between the limited and unlimited 

Anothei difficulty of the system is the account given of 
nature It is said to be “ bound by the indissoluble chains 
of necessity which men call fate,” as distinguished from 
divine things which are not subject to fate. Yet, being 
itself the result of higher powers becoming corporeal, a 
continual stream of elevating influence flows from them to 
it, interfering with its necessary Jaws and turning to good 
ends the imperfect and evil Of evil no satisfactory account 
is given it is said to have been generated accidentally 
In his doctrine of man Iamblichus retains for the soul 
the middle place between intellect and nature it occupies 
in the universal order. He rejects the passionless and 


j purely intellectual character ascubed to the human soul 
| by Plotinus, distinguishing it sharply both from those above 
| and those below it He maintains that it moves between 
| the highei and lower spheres, that it descends by a neces- 
sary law (not solely for trial or punishment) into the body, 
and, passing perhaps from one human body to another, 
returns again to the supersensible This return is effected 
by the virtuous activities which the soul performs through 
its own power of free will, and by the assistance of the gods 
These virtues were classified by Porphyry as political, 
purifying (kadapriKat), theoretical, and paradigmatic , and 
to these Iamblichus adds a fifth class of priestly virtues 
(hpaTLkal apera[) 3 in winch the divinest part of the soul 
laises itself above intellect to absolute being 

Iamblichus does not seem ever to have attained to that 
ec&tatic communion with and absorption in deity wdnch 
was the aim of earlier Xeo-Platomsm, and which Plotinus 
enjoyed four times m his life, Porphyry once Indeed 
his tendency was not so much to raise man to God as to 
bring the gods down to men — a tendency shown still more 
plainly in the “ Answer of Abamon the master to Porphyry’s 
letter to Anebo and solutions of the doubts therein 
expi essed/ 3 afterwards entitled the Liber cle Mystenis , and 
ascribed to Iamblichus 

In answer to questions raised and doubts expressed by 
Porphyry, the writer of this treatise appeals to the innate 
idea all men have of the gods as testifying to the existence 
of du unities countless in number and various in rank (to 
the correct ariangement of which he, like Iamblichus, at- 
taches the greatest importance) He holds with the lattei 
that above all principles of being and intelligence stands the 
absolute one from whom the first god and king spontaneously 
proceeds , while after these follow the etherxal, empyrean, 
and heavenly gods, and the various orders of archangels, 
angels, demons, and heroes distinguished in nature, power, 
and activity, and m greater profusion than even the imagi- 
nation of Iamblichus had conceived He sa} s that all the 
gods are good (though he m another place admits the 
existence of evil demons who must be propitiated), and 
traces the source of evil to matter, rebuts the objection 
that their answering prayer implies passivity on the part 
of gods or demons ; defends divination, soothsaying, and 
theurgic practices as manifestations of the divme acti- 
vity, describes the appearances of the different sorts of 
divinities , discusses the various kinds of sacrifice, which 
he says must he suitable to the different natures of the 
gods, material and immaterial, and to the double condition 
of the sacrificer as bound to the body or free from it 
(differing thus m his psychology from Iamblichus) , and, 
m conclusion, states that the only way to happiness is 
through knowledge of and union with the gods, and that 
theurgic practices alone prepare the mind for this union 
• — again going beyond his master, who held assiduous con- 
templation of divme things to be sufficient It is the 
passionless nature of the soul which permits it to be thus 
united to divme beings, — knowledge of this mystic union 
and of the worship associated with it having been derived 
from the Egyptian priests, who learnt it from Hermes 
On one point only does the author of the Be Mystenis 
seem not to go so far as Iamblichus m thus making philo- 
sophy subservient to priestcraft He condemns as folly 
and impiety the worship of images of the gods, though his 
master held that these “ simulacra” were filled with divine 
power, whether made by the hand of man or (as he believed) 
fallen from heaven But images could easily Be dispensed 
with from the point of view of the writer, who not only 
held that all things were full of gods {^rdvra TrXrjp-q &e&v } 
as Thales said), but thought that each man had a special 
divinity of his own — an iStos Saip-cav — as his guard and 
companion. 
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/; i* j r jj i * - — Of tV five cm tint books of Iambliehus referred 
in av h tin: ihi tk: I'fhaptfaa Life f-?repl rov Tlvdayopihov 
$ c u i j I'zZ ’ lit- 1 i\ Grvlk and Latin, by Arcerins Tlicodoretus, 
i; ( j * »,y Iia-st » t I7*C; and by Knndmg, Lupdc, 1815-16, 

v t , i = n a LbtiUi i- pronu-std H E Rhode, who di^eu^es the 
,,j &.,• , ot tlj vurk in tin* Museum, vol nu, 1S71, 

vb, n W xvav , 1870, pp 26U s*y ( 2 ) The L* hm latum 
t , it u < j ./ TrpoTperrtfcol eis <piko<ro<plav) was edited fil&t 

/ui,^ wttn tin i'irmei m 15i>3, and again by Kiesshng, Leipsie, 
131*1 i 1} Thi tiuithe Od the Guv* i at o/ Mittheimtus (v 

rqs bO'v7}s fia& 7 ]uaTutr}?l was edited by Villouson, Anecd, Gueca, 
ii 135-225, Venice, 1761 ; and a u&etul account of the same xs given 
by J G F»n> m his Lifi&lvctw id Libritm lamlhiln Tt7tun,i 3 
171*0 ' 1) Tin b »ok h 1 tb' Ardhov tv* rt / AT* »wmA?*s (sr *rfjr Niko- 

juot^oj ct^itJuTjrsfcijr et&ay&yysa along with fiairnitnts on f xte (tr 
and |*r i\vr (r vjxvs\ was edited m Gxeekand Latm 
]y S T» tuiulia-', I 008 ; and (5j the Thioloytcal Pmuqdcs of Antk - 
?f’,V r?)? o.piBp.firtKiis ) — the seventh book ot the 

series— by Ast, JLujhie, 1S17. Two lnifc book-, treating of the 
pliw d anl etlu* al ^lgrufiej.tioii of numheia, stood fifth and si\th, 
while book^ on imwc, geometry, and astronomy followed. 

The so-tolled Lihn tte J Mnus xva-, rendered into Latm by 
iriiMlui*. Fieimis Ve. nice, I4t*7, fnl , — sf xuffi time*, rqnmtul,— and 
*,.51111 by X Scut« Ihu-, Home, 1556, 4to The original Greek was 
t dited, with Litm tiansl ition an l nubs, first by T. Gale, Oxford, 
1678, fnl , axil inoie ie tally by G Parthey, Bfilm, 1S57, Bvo 

Tic-re in a lieaxagiaph on Limblndms by Hebt ri^treit {Do Pm- 
Id tt h~ t *v jftnt S ir>, theft i,w GA/ whijn>dt t qt’(ini> luiitan 

s r >i ? t f >h * £, L i]^i , 17i’ 4 s and *jne on the Dz MqA by Harless {Dus 
2hv hi, d a an M, 4 , Mum* h t 1S5S? The diseus-ion by Meiners 
r*u t 1 naurm ^ of the Jk has been alrtady referred to, 
and " - an t * bt tondtisne against attulmtmg it to Iarablndnis 
TIi^mi^Tubir tb English PUtoiust, tianslated tlie Life of P[ftha- 
q h u Vi 1 the Ei yVi ni JTyJw ^ TLomlon, 1813 , Chiswick, 1S21) 
The b^t ti.ts-rtm*s of limblichtH are those ot Z*ller 3 Phil^ d 
On rh a, in 2, }ri 613 , 2d ed , and Vacherot, Ih^i do VEtole 

d A&i'idfr * 11 57 hi (W R SO} 

I BAD AX' , a large and fimmsMng town of West Africa, 
in the Yoruba country, about SO miles inland from Lagos, 
and about 50 miles to tlio north-east of Abeokata. It 
occupies the slope of one of the hills of the Kong range, 
and stretches down into the valley through which the river 
Ona flows. The site is well drained by natural streams, 
but their waters are often polluted by the dead bodies flung 
out to the vultures. The mud walls by which the town is en- 
closed hive a circuit of IS miles, and it is encompassed by a 
circle of cultivated land about 5 or 0 miles in breadth. The 
houses are all low thatched structures, enclosing a square 
court, and the only break in the mud wall is the door ; 
but the monotony of the streets is relieved by orishas or 
idol-houses, and open spaces shaded with trees. Most 
of the population are engaged in agriculture ; but for a 
West-African town there is a great variety of handicrafts. 
The town is subject nominally to the king of Oya ; but in 
reality it is not only an independent state but has a number 
of vassal towns. The government is in the hands of two 
chiefs, a civil and a military, the bale and the balogun ; 
these together form the highest court of appeal There 
is also an iy<tloda or mother of the town, to whom are 
submitted all the disputes of the women. Any one causing 
a fire in the town, whether Intentionally or by accident, is 
deprived of his possessions and put in prison. Ibadan has 
long had a feud with Abeokata ; and the two towns often 
engage in war with each other. In 1862 the people of 
Ibadan destroyed Ijaya, a neighbouring town of 60,000 
inhabitants. Air Hinderer, a missionary of the Church 
Society, established a station at Kudafci on the outskirts of 
the town in 1853, and laboured thera for seventeen years. 
The native church is still in a flourishing state. The 
population of Ibadan is not loss than 100,000. The 
great bulk of the population consists of slaves. There 
are twenty-four mosques and several Mahometan schools in 
the town. 

See Seventeen Tears tn the Torula Cmnirif: Memorials ef Anna 
fflndenr t London, 1877, vhere a view of the town is given, 

IBARRA, a city of Ecuador in South America, the 
capital of the province of Imbabura, is situated on a p lain 
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about 2000 feet lower than Quito, fiom which it is 30 
miles distant. Before the earthquake of 1868 it was a 
place of considerable prosperity, with regular streets and 
v ell-builfc houses, and about 13,000 of a population, but 
in that terrible disaster it is estimated that no fewer than 
10,000 of its inhabitants perished. Cotton and woollen 
stuffs, laces, hats, brandy, cordials, sugar, and salt were 
among its industrial products Ibarra was founded in 
1597 by Alvaro de Ibana, the president of Quito About 
a league distant was Carranqui, the bnthplace of Atahu- 
allpa, the last of the Incas. 

IBERIANS (Iberij M/fype?) To the question, Who are 
the Iberians * it is impossible to give a satisfactory answer 
in the form of a concise definition ‘While our knowledge 
of their actual history is comparatively slight, the position 
which they have acquired m modern ethnographical theory 
is at once a prominent and a perplexing one. It is almost 
impossible to hazard any statement in regard to them which 
will not find an impugning voice from one quarter or other 
Historical, numismatical, linguistic, and anthropological 
evidences have been brought to bear on the problem of 
their affinity, and the result is on the whole not so much 
light as darkness visible 

The name Iberians seems to have been applied by the 
earlier Greek navigators to the peoples who inhabited the 
eastern coast of Spam ; and there is considerable probability 
m the suggestion that it originally meant the ripuanans of 
the Iherus or Ebro 1 On the other hand, the term Iberia 
is said to have embraced in older Greek usage the country 
as far east as the Rhone (see Herodorus of Heraclea, 
Fragmenta Historianim Grcecarwn } tom 11 p 34), and by 
the time of Strabo it was the common Greek name for the 
Spanish peninsula, — Iberians meaning sometimes the inhabi- 
tants of the peninsula in general, and sometimes, it would 
appear, the peoples of a definite race or Of the 

tribal distribution of this race, of its linguistic social and 
political characteristics, and of the history of its relation to 
the other peoples of Spain, we have only the most general, 
fragmentary, and in part self- contradictory accounts On 
the whole our historical evidence authorizes the assertion 
that m Spain, wffien it first became known to the Romans 
and Greeks, there existed a large number of separate and 
variously civilized tribes connected with each other by at 
least apparent identity of race, and by similarity (but not 
identity) of language, their general characteristics sufficiently 
differencing them from Phoenicians, Romans, and Celts. 
The statement that the mingling of these Iberians with the 
immigrant Celts gave rise to the Celtibenans (Keltibenans) 
is in itself sufficiently probable, and has been impugned 
by nothing more precise than the general untrustworthiness 
of the author by whom it is made (Diodorus Siculus). 
Yarro and Dionysius Afer went so far as to identify the 
Iberians of Spain with the Iberians of the Caucasus, the one 
regarding the eastern and the other the western settlements 
as of earlier date. 

The only material relics which have come down to us 
with the imprint of the ancient Iberian or Celtiberian 
civilization are a variety of coins and a few inscriptions 
of dubious interpretation. So difficult has the reading of 
the legends of the coins been found that the Spanish 
numismatists have regularly catalogued them as the 
desconomdas or unknown * and the explanation of them 
has been sought now in Yisigothic runes (Olaus Wormius 
and Olaus Rudheck), now m Hebrew (L J Yelasquez), 
now in Latin, and now in Celtic. By the general consensus 
of more modern investigators, however, their Iberian 
character is recognized, though the methods and results of 

1 A very different etymology is offered by Basqne-Iberm theqnstsj 
M, Bomfipd, for example, derives tfie name from iday-cm, the country 
of the river. 
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interpretation have been sufficiently various . 1 According to 
M. Heiss, the Oeltiberian coins are found most frequently 
in the north-east and east of Spain, in smaller numbers in 
the centre, rarely in the south, and more rarely still in 
Portugal and Asturias. The legends, he maintains, belong 
to peoples who inhabited the country at the time when the 
Greeks were still coining pieces with the type of Apollo 
and the wheel, — that is, before the completion of the Roman 



conquest. Their monetary system seems to have been 
imitated from that of the Roman republic, having a division 
analogous to that of the denarii and quinarii. The principal 
type on the reverse is either a horseman galloping with 
iance in rest or bear- 
ing a palm-branch or 
laurel-branch, or a man 
leading two horses and 
brandishing a sword or 
a bow. The Latin 
coins of Bilbilis, Osca, 

Segobriga, &c., retain Fio. l-Coin of Narbonne. 

the type of the galloping horseman. Pieces with inscrip- 
tions in the same alphabet and similar images are found 
in the district of Narbonne. 

The following is a list of M. Heiss’s proposed identifications, and 
the accompanying alphabet is that which he has compiled from the 
coins : — 

OVeiasav, Turiaso ; klaqmqs, Kalaquri-qos, Calagnrris; iak, 
Jaca; plplis, Pilpilis, Bilbilis ; ilovre, Iluro; NERENCON, Narbo ; 
pa vrp, Perpinianum; clse, Celsa ; seqrrtcs, Segohrica ; alaayn, 
Alavona ; setiscon, Setisacon; oligem, Oligito; gli, Gili; aavses- 
con, Ausa, Ausenses ; avsecrt, Osieerda ; laayrh, Latirona ; cse, 
Cose; qntrba, Contrehia; seqtzas, Segontia; briritz, Bebryces ; 
hrnesqn, Huemes ; hlscan, Iliosca, Osca ; secisa, Segisa ; 
tmakiay, Dumania; arciuqs, Arcocili, Ocili; oeleeqs, Beliones; 
vrsones, Balsiones. 
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Fm.3- — Table of alphabets. The first column contains the English char- 
acters ; the second the archaic Greek; and the third the Oeltiberian. 

It was not till 1821 that the Iberian problem became ail estab- 
lished ptice de resistance in the ethnographical programme. In 
that year Karl Wilhelm Humboldt published his Priifung der 

1 The most important contributions to the subject are P. A. Bou~ 

dard’s J&tudes sur t Alphabet iberien, Paris, 1852, and Nimisnatiqiie 

iUnenne, Beziers, 1859 ; and Aloiss Heiss, Notes sur les monnaies 

ceUib3rie7ines 1 Paris, 1865, and Description, g&iarale des ynminaies 
{ mtigwes de VEspagne, Paris, 1870. 
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Unlcr&uckungcn fiber die Urtewohnci* Eisjnnkns vcrmiltcht dtr 
Waskischai Sprache, Berlin, 1821. As a matter of course this was 
a work of exuberant learning and bold hypothesis ; and partly 
through its inherent attractiveness, partly through the prestige 
of its author, the theory which it expounded met with general 
acceptance. The main arguments were these : — that the Iberians 
were one great people, speaking a distinct language of their own; 
that they were to be found in Sicily, Sardinia, and Corsica, in 
southern France, and even in the British Isles ; and that the 
Basques of the present day were the distinctly recognizable rem- 
nants of the race which had elsewhere been expelled or absorbed. 
This last was the central and seminal idea of the work, and it has 
been the point round which the battle of scholarship has mainly 
raged. The principal evidence which Humboldt adduced in its 
support was the possibility of explaining a vast number of the ancient 
topographical names of Spain, and of other asserted Iberian districts, 
by the forms and significations of Basque. The first serious attack 
on the theory was made by Graslin {De Tibbie , Paris, 1S39), who 
maintained that the name Iberia was nothing hut a Greek mis- 
nomer of Spain, and that there was no proof that the Basque people 
had ever occupied a wider area than at present ; and M. Blade has 
since, in his Origins dcs Basques (Paris 1369), taken up the same line 
of argument and brought to bear on the subject a vast amount 
of laborious and many-sided erudition. His criticism is almost 
purely negative. Of the whole structure of the Iberian theory he 
would not leave one stone upon another. He holds that Iberia is a 
purely geographical term, that there was no proper Iberian people 
or race, that the whole Basque-Iberian theory is a modern figment, 
that the Basques were always shut in by alien races, and that their 
affinity is still to seek. His main contention has met with some 
acceptance; 2 but the great current of ethnographical speculation 
still flows in the direction indicated by Humboldt, though it breaks 
up into a number of distinct channels. The antliropological 
researches of Broca, Tburnam and Davis, ITuxley, Busk, Virchow, 
Tubino, and others have proved the existence in Europe of a Neo- 
lithic race, small of stature, with long or oval skulls, and accustomed 
to bury their dead in tombs. Their remains have been found in 
Belgium, and France, in Britain, Germany, and Denmark, as well as 
in Spain; but they bear a closer resemblance to the Basques thau 
to any other living people. This Neolithic race has consequently 
been identified with the Basques and the Iberians ; and extreme 
exponents of the theory do not hesitate to speak of the Iberian an- 
cestors of the people of England, recognizing the racial character- 
istics in the “small swarthy Welshman,” the “small dark High- 
lander/* and the " Black Celts to the west of the Shannon,” as well 
as in the typical inhabitants of Aquitania and Brittany. (Compare 
the interesting rfaurni of the whole question in Boyd Dawkins’s 
Early Man in Britain , London, 1880. 3 ) Some investigators go even 
further. ]$. D ’Artois cle Jubainville, for example [Les 'premiers 
habitants de l* Europe, Paris, 1877), regards the Iberians as the de- 
scendants of the Atlantes (i.c. } the hypothetical inhabitants of 
Plato’s great western isle the Atlantis, see Atlantis), and maintains 
thatin Europe they possessed Spain, Gaul, Italy, and the British Isles, 
penetrated into the Balkan peninsula, and occupied a paid of north- 
ern Africa, Corsica, and Sardinia. And m reviewing M. Jubainville’ s 
workiniZcrzffi tl* Anihropologie (1877), M. Hovelacque considers that 
it has been clearly made out that a race with distinctly marked 
characteristics was at one time in possession of the south of France 
(or at least of Aquitania), the whole of Spain from the Pyrenees to 
the straits, the Canary Islands (the Guanclios), a part of northern 
Africa, and Corsica. Tubino, in his Los aborigcncs Hcricos (Madrid, 
1ST 6), argues that the builders of the raegalithic monuments of 
Spain and northern Africa, the ancient Iberians, and the modern 
Basques and Andalusian mountaineers, as well as the Berbers 4 in at 
least one of their main elements, are all of kindred blood; and in so 
doing he impugns the theory of Broca and his school. 

Besides the works already mentioned, reference may be made to 
Hoffmann, Die Iberc-r bn IFestcn unci Ostcn (Leips. 1888), and to 
Phillips, Ucber das iberische Alphabet (Vienna, 1S70), Die Ein- 
wanderung ckr Iberer in die pyren. Halbinsel (Vienna, 1870), and 
several other works by the same -writer. 

IBEX, the common name of several closely allied, species 
of ruminant mammals, belonging to the genus Capra or 
goats, inhabiting the loftiest regions of Europe, Asia, and 
Africa. The European ibex or steinboc {Capra ibex) 
abounded during the Middle Ages among the higher 

2 W, van Eys, for example, “ La langue Jbmenne et la Jangiie 
Basque,” in Bei me de Ungidstique , goes against Humboldt; but Prince 
Napoleon and to a considerable extent A. Luchaire maintain the 
justice of his method and the value of many of Ins results. See 
Luchaire, Les origines ImguistiqueS de V Aquitaine, Paris, 1877. 

3 Mr Dawkins even accepts the very questionable identification of 
the Iberians of Spain with the Iberians of the Caucasus, 

4 The coimexicn of the Iberians with the Berbers was suggested by 
Bory de Saint Vincent in Esscd geologigue sur le genre Immcdn. 
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mountain ranges of Germany* Switzerland* and the Ural, 
but has since disappeared from the greater part of this 
area, being now almost wholly confined to the Alps which 
separate Valais from Piedmont, and to the lofty peaks of 
Savoy* where its continued existence is mainly due to the 
action of protective game laws. The ibex is a handsome 
animal, measuring about 4| feet in length and 2 V feet 
high; its skin is covered in summer with a short fur 
of an ashy grey colour, and in winter with much longer 
yellowish-brown hair concealing a dense fur beneath. A 
short beard is present in the male in winter, but, as it dis- 
appears altogether in spring, Darwin regards this appendage 
as rudimentary. The horns, especially in the male, form 
a striking feature : rising from the crest of the skull, they 
bend gradually backwards, attaining a length in old 
specimens of about 2 feet ; they are thick and fiat* and 
have the anterior face ridged with knotty transverse bands. 
In the female the horns never exceed half a foot in length* 
and are much less rugose than in the male. The front legs 
are somewhat shorter than those behind, which enables the 
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ibex to ascend the mountain slopes with more facility than 
it dan descend* while its hoofs, according to Tschudi, are 
hard as steel, rough underneath, and when walking 
over a fiat surface capable of being spread out.” These* 
together with its powerful sinews, enable it to take 
;prodigtpus leaps* to balance itself on the smallest foothold, 
and to scat© almost perpendicular rocks. The ibex lives 
habitually at a greater height than the chamois or any other 
of the Alpine mammals, its vertical limit being the line of 
perpetual mow. There it rests in sunny nooks during the 
day, descending at night to the highest woods to graze, and 
retiring at sunrise to its snowy fastnesses. This return 
journey forms the Ibex hunter^ opportunity. To get 
within gunshot the huntsman has usually to approach 
from above; accordingly he ascends to the limit of per- 
petual snow, and there passes the night among the daily 
haunts of the ibex* lying in wait from early dawn for 
its return. The ibexcs are gregarious* feeding in herds of 
ten to fifteen Individuals * the old males* however, generally 
live apart from, and usually at greater elevations than, the 
females and young. They are said to give out a sharp 
whistlirp sound not unlike that of the dmmois, but when 
greatly irritated or frigh toned they make a peculiar snorting 
noise. The period of gestation in the female is ninety days, 
after which she produces— usually at the end of June— a 
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single young one, which is able at once to follow its mother. 
These when caught young and fed on goat’s milk can, it is 
said, be readily tamed; and in the 16tk century young tamed 
ibexes were* according to Tschudi, frequently driven to the 
mountains along with the goats, in whose company they 
would afterwards voluntarily return. Even wild speci- 
mens have thus been known to stray among the herds of 
goats, although, strange to say, they at all times shun the 
society of the chamois. The ibex was formerly hunted 
largely for its flesh and skin; but* although the latter, 
owing to its scarcity, now commands a high price, the 
difficulty arising from the operation of the game laws, and 
above all the difficulty and danger inseparable from the 
sport, have reduced the number of hunters to a few 
hardy mountaineers* who find in the pursuit of the ibex 
the keenest enjoyment of life. For weeks the sportsman 
will follow a track across fields of ice, along narrow ledges, 
over precipices, and across chasms, nearly frozen to death 
at night, and often with little more than a crust of bread 
for sustenance, yet considering himself more than repaid 
by the sight at last of his prey grazing within range of 
his rifle. Its flesh is said to resemble mutton, but has a 
flavour of game. 

IBIS, one of the most sacred birds of the ancient 
Egyptians, vrhicli in modem times was identified by Bruce 
(Travels, v. p. 173, pi.) with the AbouMannes or “ Father 
John” of the Abyssinians, and in 1790 received from 
Latham (Index Ornithalogims * p. 706) the name of 
Tantalus cefhiopicus. This determination was placed 
beyond all question by Cuvier (dm. du Museum, iv. pp. 
116-135) and Savigny (Hist HclL et MytkoL de Ulbis) in 
1805. They, however* shewed the removal of the bird 
from the Linnsean genus Tantalus to be necessary, and, 
Laecpedc having some years before founded a gemis Ibis , 
it was transferred thither, and is now generally known as 
I atkiopica , though some speak of it as L religiosa. No 
useful purpose would he served by dwelling on the vain 
attempts of older writers to discover what the much vene- 
rated bird was, or on the other synonyms applied to it by 
; later ornithologists, some of whom (and among them the 
most recent) have shewn little acquaintance with the litera- 
ture of the subject. Nor can the Ibis be here treated from 
a mythological or antiquarian point of view. Savigny’s 
memoir above noticed contains a great deal of very interest- 
ing matter on the subject. Wilkinson (Ancient ^Egyptians, 
ser. 2, it pp. 217-224) has thereto added some of the 
results of modern research, and latest of all Mr Renouf in 
his Hilbert Lectures concisely explains the origin of the 
myth. 

The Ibis is chiefly an inhabitant of the Nile basin in 
Nubia, from Dongola' southward* as well as of Kordofan 
aiffi Sennaar ; whence (according to Savigny, whose oppor- 
tunities for observation seem to have been greater than 
those enjoyed by any European since his time) about mid- 
summer, as the river rises, it moves northwards to Egypt, 
and reaches the delta* 1 passing over the intermediate dis- 
tricts* in a way not unknown elsewhere among migratory 
birds. In Lower Egypt it bears the name of Abou-mengel, 
or u Father of the Sickle*” from the form of its bill, but it 
does not stay long in that country, disappearing by all 
accounts when the inundation has subsided. Hence doubt- 
less arises the fact that almost all European travellers have 
failed to meet with it there, 2 since their acquaintance with 

1 It lias been said to occur occasionally in Europe (Greeee ami 
southern Bnssia), but further evidence is needed before the assertion 
can be taken as proved, 

3 Mr 12, CL Taylor remarked some years ago {Ibis, 1859, p. 51} 
that the Buff-backed Heron, Ardea bubukus, was made by the tourist*? 
dragomans to do duty for the “ Sacred Ibis,” and this seems to he no 
novel practice, since by it, or something like it, Hasselqvist was mis- 
led, and through him Idrmams. 
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the birds of Egypt is mostly limited to those which frequent 
the country in winter, and consequently writers have not 
been wanting to deny to this species a place m its modern 
fauna (of Shelley, Birds of Egypt , p. 261); but, m 
December 1864, Yon Heuglm (Joit?n fur 0) nithologie, 
1865, p 100) saw a young bud which had been shot at 
Gata in the delta, and subsequently Mr E C Taylor (Ibis, 
1878, p 372) saw an adult which had been killed near 
Lake Menzaleh in November 1 877 The old story told to 
Herodotus of its destroying snakes is, according to Savigny, 
devoid of truth, 1 and that naturalist found, from dissection 
of the examples he obtained, that its usual food was fresh- 
water univalve mollusks , but Cuvier asserts that he dis- 
covered partly digested remains of a snake m the stomach 
of a mummied Ibis which he examined, and there can be 
little doubt that insects and crustaceans, to say nothing of 
other living creatures, enter on occasion into the bird’s diet 
The Ibis is somewhat larger than a Curlew, Kumemus 
arquata , which bird it in appearance calls to mind, with a 
much stouter bill and stouter legs. The head and greater 
part of the neck are bare and black The plumage is 
white, except the primaries which are black, and a black 
plume, formed by the secondaries, tertials, and lower 
scapulars, and richly glossed with bronze, blue, and green, 
which curves gracefully over the hind-quarters. The bill 
and feet are also black The young lack the ornamental 
plume, and m them the head and neck are clothed with short 
black feathers, while the bill is yellow. The nest is placed 
m bushes or high trees, the bird generally building m com- 
panies, and m the middle of August Yon Heuglm (0??i 
Eord Ost AfriLds , p 1138) found that it had from two to 
four young or much incubated eggs 2 These are of a dingy 
white, splashed, spotted, and speckled with reddish-brown 
Congeneric with the typical Ibis are two or three other 
species, the S melanocephala of India, the S mohicca , or 
8 stnctipenms, of Australia, and the 8 her men of Mada- 
gascar, all of which closely resemble 8 aethiopicct ; while 
many other forms not very far removed from it, though 
placed by authors m distinct genera, 3 are also known. 
Among these are several beautiful species such as the 
Japanese Geronticus mppon , the Lophotibis cristata of 
Madagascar, and the Scarlet Ibis, 4 Eudocimus rvber , of 
America; but here there is only room to mention more 
particularly the Glossy Ibis, Flegadis falcmeltus , a species 
of very wide distribution m both hemispheres, bemg found 
throughout the West Indies, Central and the south-eastern 
part of North America, as well as in many parts of Europe 
(whence it not unfrequently strays to the British islands), 
Africa, Asia, and Australia. This bird, which is no doubt 
the second kind of Ibis spoken of by Herodotus, is rather 
smaller than the Sacred Ibis, and mostly of a dark chestnut 
colour with brilliant green and purple reflexions on the 
upper parts, exhibiting, however, when young httle of this 
glossiness One of the most remarkable things about this 
species is that it lays eggs of a deep sea-green colour, having 
wholly the character of Heron’s eggs, and it is to he noticed 
that it often breeds in company with Herons, w r hile the eggs 
of all other Ibises whose eggs are known resemble those 
of the Saeied Ibis Congeneric with the Glossy Ibis, some 

1 The suggestion that the “ flying serpen tb” whose remains were 
seen by Herodotus weie locusts is perhaps plausible, but there is con- 
siderable difficulty in accepting it 

2 The Ibis has moie than once nested m the gardens of the Zoolo- 
gical Society, and even reared its young there (Ibis, 1878, pp 449-451, 
pi xn ) 

3 For some account of these maybe consulted Dr Reicbenow's paper 
in Joum fkr Ornithology ^ , 1877, pp 143-156, Mr Elliot's m Proc 
Zool Society , 1877, pp. 477-510, and that of M Oustalet m JSfouv 
Arch, du Mm&um, ser 2, i pp 167-184 

4 It is a popular error — especially among painters — that this bud 

was the Sacred Ibis of the Egyptians It was of course utteily un- 

known m the Old World until the discovery of the New. 
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three or four other species, all from South Amenca, have 
been described ; but the propriety of deeming them distinct 
is questioned by some authorities 

Much as the Ibises resemble the Cm lews externally, 
there is no real affinity between them The Ibididce aie 
more nearly related to the Storks, Ciconudce , and still moie 
to the Spoonbills, Flutalevhe , vith which latter many 
systematists consider them to form one group, the Hemi- 
glottides of Nitzseh. They belong to the Pi lea guinorphce of 
Professor Huxley, one of the divisions of his Beshicgnaihce, 
while the Curlews are Scliizognathous The true Ibises 
abo\ e spoken of are also to be clearly separated from the 
Wood-Ibises, Tantahdce , of which there are four or five 
species, by several not unimportant structural characters, 
which cannot here be particularized for want of space 
Fossil remains of a true Ibis, 7. pagcuia , have been found 
in considerable numbers m the middle Tertiary beds of 
France. 5 * (a. n) 

IBN BATUTA (1304—78), whose proper name was 
Abu- Abdullah Mahommed, one of the most lemaikable of 
travellers and autobiographers, was bom at Tangier m 1304 
He entered on his travels at the age of twenty-one (1325), 
and closed them m 1355. Their compass was so vast 
that we can but give the barest outline of them 

He began by traversing the whole Afucan coast of the 
Mediterranean from Tangier to Alexandiia, finding time to 
marry two wives on the road After some stay at Cairo, 
then probably the greatest city m the world (excluding 
China), and an unsuccessful attempt to reaih Mecca from 
Aidhab on the west coast of the Bed Sea, he visited 
Palestine, Aleppo, and Damascus He then made the 
pilgrimage to the holy cities of the Hedjaz, and visited the 
shrine ol All at Meshed- All, travelling thence to Bussoiah, 
aud across the mountains of Iihuzistan to Ispahan, thence 
to Shiraz, and back to Kufa and Baghdad After an excur- 
sion to Mosul and Diarbekr, he made the hdj a second time, 
staying at Mecca three years He next sailed clown the 
Bed Sea to Aden (then a place of great trade), the singular 
position of which he describes, noticing its dependence for 
water-supply upon those great cisterns for preserving the 
scanty rainfall which have been cleaned out and restored in 
our own time He continued his voyage down the Afucan 
coast, visiting, among other places, Mambas, and Quiloa 
m 9° S. lat Beturmng north he passed by the chief cities 
of Oman to New Hormuz, as he calls the city winch had, 
not many years before, been transferred to the island sphere 
it became so famous After visiting other parts of the 
gulf, he crossed the breadth of Arabia to Mecca, making 
the lid) for the third time Crossing the Bed Sea he made 
a journey of great hardship to Syene, and thence along the 
Nile to Cairo After this, travelling through Syria, he 
made an extensive circuit among the petty Turkish sultan- 
ates into which Asia Minor was divided after the fall of 
the kingdom of Bdm (or Iconium) He now crossed the 
Black Sea to Caffa, then mainly occupied by the Genoese, 
and apparently the first Christian city the Moor had seen, 
for he was much perturbed by the bell-ringing He next 
travelled mto Kipchak, or the country of the Mongol khans 
on the Yolga, and joined the camp of the reigning khan 
Mahommed Uzbek, from whom the great and heterogeneous 
body that we know as Uzbels is believed to have taken a 
name. Among other places m this empire he travelled to 
Bolgar (54° 54' N. lat ) m order to witness the shortness of 
the summer night, and desired to continue Ms travels north 
into the 11 Land of Darkness,” of which wonderful things 
were told, but was obliged to forego this Rejoining the 

5 It will explain what to the uninitiated may be a puzzle to state 
that the name “Ibis" was selected as the title of an ornithological 
magazine, frequently referred to in this and other articles, which made 
its first appearance in 1859, and has since continued to he published. 
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sultan s cimp, lie was allowed to join the coitegc of one of 
the KLut in^ who was a Greek princes* by birtli (probably 
au ilk Ultimate one), and who was about to \isit her ov.n 
people ' 3 In her tram he travelled tu Constantinople, where 
ha had an interview with the emperor Andromcus the 
Elder, wham he calk Jirjis (George). He tells us how, 
as he passed the city gates m the lady’s tram, he heard the 
guards muttering Sandinu! Sauilmu 1 Returning to the 
court of Uzbek, at Sara! on the Volga, lie took his way 
across the steppes ta Kliwarizm and Bokhara, and thence 
through Khorasm and Cabui On this journey ha crossed 
the Hindu Ku*ir to which he gives that name, its 

first occurrence Ti a veiling on, he reached the Indus, — 
according to hi* own statement, in September 1333. Tins 
closes the first part of his narrative. 

Prom Sind, which he traversed to the sea and back 
again, he proceeded by Multan, and eventually, on the 
invitation of Mahommed Tuglilak, the reigning sovereign, 
to Delhi Muliommed was a singular character, full of 
pretence at least to many accomplishments and virtues, 
the founder of public charities, and a profuse patron of 
scholars, but a parricide, a fratricide, and as madly 
capricious, bloodthirsty, and unjust as Caligula* As Ibn 
Bat ut i pithily sunn up the contradictions of his character, 
“ there was no day that the gate of his palace failed to 
witness alike the elevation of some object to affluence and 
the torture and murder of some living soul,” He appointed 
the traveller to be kdzi of Delhi, with a present of 12,000 
silver dinars (rupee**) and an annual salary of the same 
amount, besides an assignment of village lands, In the 
sultan’s service he remained eight years, but his good 
fortune only stimulated his natural extravagance, and at 
an early period his debts amounted to four or five times 
his salary* At list he fell into disfavour, and retired from 
the court, only to be summoned again on a congenial duty 
The emperor of China, the last of the Mongol dynasty, had 
sent a mtsfion to Delhi which was to be reciprocated, and the 
Moor was to go as one of the envoys. The account of the 
journey through Central India to Cambay is full of interest 
Thence the party went by sea to Calicut, which is classed 
by the traveller with the neighbouring Ivaulam (Q union), 
Alexandria, Sudak in the Crimea, and Zayton (or 
Chinch ew, q.v ) in China, as one of the greatest trading 
havens m the world, — an interesting enumeration from 
one who had seen them all The mission party was to 
embark in Chinese junks (the w r ord used) and smaller 
vessels, but that carrying the other envoys and the presents, 
which started before he was ready, was wrecked totally , 
the vessel that he had engaged went off with his property, 
and he was left on the beach of C&Ment Hot daring to 
return to Delhi with such a tale, he remained about Honors 
and other cities of the western coast, taking part in various 
adventqm., among others the capture of Smdabfir (or Goa), 
till he took it into his head to visit the Maidive Islands 
There he was made welcome, was nominated k&rf, married 
four wives, and remained some mouths. But before long he 
was deep in quarrels and Intrigues, and in August 1344 
he left for Ceylon. In this island he made the pilgrimage 
to Adam’s Peak ( u The Footmark of our Father Adam/’ 
he calk it), of which he gives an interesting account 
Thence habetook himself to Ma’abar (the Coromandel coast), 
where he joined a Musulmaa adventurer who had made 
himself muster of much of that region, with his residence 
at Madura* After once more visiting Malabar, Canara, 
and the Maldives, he departed for Bengal, a voyage of 
forty-three days, landing at Sadk&w 4 n (Chittagong), The 
chief circumstance of his sojourn in Bengal was a visit 
made to a Musulman saint of singular character and pre- 
tensions, Shaikh Jaldluddfn, who dwelt in a hermitage 
ahmg, the Silhat hi% and where his shrine (at Sflhet) 14 


still maintained as a place of sanctity under the name of 
Shah JaUL Beturning to the delta, he took ship at 
Suiuuganw (near Dacca) on a junk bound for Java (1 e , 
Jam Minor of Marco Polo, or Sumatra) Touching on 
the coast of Aiakan or Burmali, he reached Sumatra m 
forty clays, and was hospitably xeceived at the couit of 
Malik al-Dhalnr, a zealous disciple of I&ldm, which had 
then recently spiead among the states on the northern 
coast of that island, The king provided him with a junk 
in which to prosecute his voyage to China. Some of the 
places which he describes on this line are hard to identify, 
but apparently one of them ‘was the coast of Camboja 
The port which received him m China was Zayton, famous 
in Marco Polos book, and identified with the modern 
Clnnchew. He also visited Sln-Kaldn (“ Great China ” or 
Maehm), a name by which Canton was then known to the 
Arabs, and professes to have visited also KhansA (Kuuay 
of Maico Polo, t e , Hangchau), and KhAubdlik ( Gamhahic 
or Peking) The truth of his visit to these two cities, and 
especially to the last, is yeiy questionable* The travellers 
own history singularly illustrates the power of the free- 
masonry of Mahometanism m cartyxng him with a wel- 
come over all the known w r orld, and some anecdotes of his 
adventmes m China illustrate tins even inoie forcibly. 

We cannot follow in detail his voyage back, or tell how 
he saw the great bird Rulh (evidently, from his descrip- 
tion, an island lifted by refraction). Eevisitmg Sumatia, 
Malabar, Oman, Persia, Baghdad, he crossed the great 
desert to Tadmor and Damascus, where he got his first 
news of home, and heard of his father’s death fifteen yeais 
before. Diveigmg to Hamath and Aleppo, on his return to 
Damascus he found the Black Death raging, so that two 
thousand four hundred died in one day Revisiting Jeru- 
salem and Cairo, he made the Mj for a fouith time, and 
finally turned westward, reaching Fez, the capital of his 
native country, 8 th November 1349, after an absence of 
twenty four years. It ovas, he says, after all, the best of 
all countries “The dirhems of the West are but little 
ones, Tis true , but then you get more for them.” 

After going home to Tangier, he crossed mto Spain and 
made the round of Andalusia, including Gibraltar, which 
had just then stood a siege from Alphonso XI (whom the 
traveller calls “ the Boman tyrant Adfunus”) In 1352 
the restless man started for Central Africa, passing by the 
oases of the Sahara (where the houses were built of rock-salt, 
as Herodotus tells, and roofed with camel skins) to Tim- 
buctoo and Gogo on the Niger, a river which he calls the 
Nile, believing it to fiow down into Egypt, an opinion 
maintained by some up to the date of Lauclor’s discovery 
Being then recalled by his own kmg, he xeturned by 
Takadda, Hogar, and Tawat to Fez, which he reached m 
the beginning of 1354. This is the end of his recorded 
wanderings, which extended over a space of twenty-eight 
years, and in their main lines alone exceeded 75,000 miles 

By royal order Ms history was written clown from his 
dictation by M&hommed Ibn Juzai, the king’s secretary, a 
work concluded on the 13th December 1355. This editor 
ends the work with this appropriate colophon — “Here 
ends what I have put into shape from the memoranda of 
the Shaikh Abu-Abdallah Mahommed Ibn Batiita, whom 
may God honour 1 No person of sense can fail to see 
that this Shaikh is the Traveller of Our Age, and he 
who should call him The Traveller of the whole Body of 
IsMm would not exceed, the truth!” The traveller died 
m 1377-78, aged seventy-three. 

Ibn Batata’s travels have only been known m Europe during the 
present century, and were known then for many 3 ears only by 
Arabic .abridgments existing m the Gotha and Cambridge libraries 
Notices or extracts had Men published by Seetzen (c. 1808), 
? Qzegften (1818), Apetz (1819), and hurekbardfc (1819), when m 
1S29 Dr S Dee published for th# Oriental Translation Fund a version 
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from, the abridged MSS at Cambridge, which attracted much interest 
The French capture of Constantma at last affoided MSS of the 
complete work, one of them the autograph of Ibn Juzai And from 
these, after vcisions of fragments by vanous French scholars, was 
derived at last (1858-59) a caieful edition and translation of the 
whole by M Detiemery and Dr Sangumetti, with a valuable index 
and other apparatus, m 4 vols 8vo 1 

Though theie are some singular chronological difficulties in the 
nairative, and a good many cursory inaccuracies and exaggerations, 
there is no part of it except the voyage to China m which its sub- 
stantial veracity is open to doubt Hoi can it be questioned, we 
think, that he really visited China, though it is probable that his 
visit was confined to the poits of the south Tne whole of the 
second part of his story especially is full of vivacity and interest 
His accounts, eg, ot the Maidive Islands, and of the Kegro 
countries on the Higer, are replete with interesting particulars, and 
appear to be accurate and unstiamed The former agrees sur- 
prisingly with that given by the only othei foreign resident we know' 
of, viz , Pyiard do la Val, two him died and fifty years later His 
full and curious statements and anecdotes regarding the showy 
virtues and veiy solid vices of Sultan Mahommed Tughlak ate m 
entire agreement with Indian historians, and add many fresh details 

To do justice to the tiaveller’s own character, as he has uncon- 
sciously diawn it, would require the hand ot Chaucer and his fieedom 
of speech Hot deficient eitliei m acuteness or in humanity , full 
of vital energy and enjoyment , infinite m curiosity , darmg, rest- 
less, impulsive, sensual, inconsiderate, extravagant , superstitious 
m Ins legard for the Moslem saints and quacks, and plying devout 
observances when m difficulties , an agreeable companion, for he is 
always welcomed at first, but clinging like a horseleech when he 
finds a full-blooded subject, and hence apt to disgust his patrons, 
and then to turn to intrigue against them, — such is the pictiue we 
foim of this punce of Moslem travellers (H Y ) 

IBN EZRA See Abenezka. 

IBN KHALDOUN (1332-1406), a celebrated Arabic 
historian, poet, and pkilosopkei, was born at Tunis on the 
1st Ramadhan 732 a h (February 8, 1332) His name was 
Abu Zeid Abdurrahman, that of Ibn Khaldoun being a 
patronymic derived from an ancestor Khaldoun ibn Othman, 
who came over with a band of Arab warriors and settled 
at Caimona in Spam The family afterwards established 
itself in Seville, -which it quitted for Tunis on the approach 
of Ferdinand III Ibn Khaldoun at an early age applied 
himself to the study of the various branches of Arabic 
learning with very great success, and entered the employ- 
ment of the sultan as private secretaiy at the age of twenty- 
one Hot believing, however, in the stability of his master’s 
throne, he soon afterwards took refuge with and obtained 
employment under the Menmde sultan Abu Eman at 
Fez In the beginning of the year 1356, his integrity 
having been suspected, he was thrown into prison until the 
death of Abu Em&n in 1358, when the vizier El Hasan 
ibn Omar set him at liberty, and reinstated him mins rank 
and offices. He heie continued to render great service to 
Abu Salem, Abu Emdn’s successor, but, having offended 
the prime minister, his position became less pleasant at 
court, and he sought and obtained permission to emigrate 
to Spam, where, at Granada, he was received with great 
cordiality by Ibn el Ahmer, who had been greatly indebted 
to his good offices when an exile at the court of Abu Salem. 
The favours and honours he xeceived from the sovereign 
soon, however, excited the j'ealousy of the vizier, and he was 
driven back to Africa, where he was received with great 
cordiality by the sultan of Eujaiye, Abu Abdallah, who 
had been formerly his companion m prison. Jealousies 
and intrigues again drove him forth, this time to take 
refuge with the lord of Biskera, Ahmed ibn el Mozni In 
answer to an appeal from the sultan of Tlemcen, Ibn 
Khaldoun raised a large force amongst the desert Arabs of 
the district, and passed over to the service of that prince 
A few years later he was taken pusoner by Abd el Aziz, 
who had defeated the sultan of Tlemcen and seized upon 
the throne He then enteied a monastic establishment, 

1 P. Jose de S Antonio Moura previously published at Lisbon a 

Portuguese translation from a MS. obtained by him at Fez many years 

before. 
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and occupied himself with scholastic duties, until in the 
year 1370 he was sent foi to Tlemcen by the new sultan, 
Abd el kz\z After the death of Abd el Aziz he resided 
at Fez, enjoying the patronage and confidence of the regent 
After some further vicissitudes he entered the service of 
the sultan of his native town of Tunis, where he devoted 
himself almost exclusively to his studies Having received 
permission to make the pilgrimage to Mecca, he set out and 
reached Cairo, where his reputation had already preceded 
him, and was presented to the sultan, El Melek ed Dhaher 
Berkouk, who insisted on his remaining there, and m the 
year 1384 promoted him to the high rank of grand cadi of 
the Malekite rite for Cairo This office he filled with great 
prudence and probity, and succeeded m removing a mass 
of abuses with which the administration of justice m Egypt 
•was overgrown A terrible misfortune now fell upon him , 
the ship m which his wife and family, w ith all his property, 
were coming to join him, was shipwrecked, and every one 
on board lost He endeavoured to find consolation in f re^h 
devotion to his studies, and to the completion of his great 
work the Ifostoiy of the Arabs of Spain , in which he had 
long been engaged At the same time he was removed 
from his office of cadi, which gave him still more leisure 
for his work Three years later he made the pilgrimage 
to Mecca, and on his return lived m strict retirement at 
the village of Faiyoum until 1399, when he was again 
called upon to resume his functions as cadi He was 
removed and reinstated in the office no less than five times 

In the month of Rabia I 803 a h (October to November 
1400 ad), he was sent to Damascus, in connexion with 
the expedition intended to oppose the celebrated Timur 
or Tamerlane When Timur had become master of the 
situation, Ibn Khaldoun let himself down from the walls 
of the city by a rope, and presented himself before the 
conqueror, who, charmed with his dignified appearance 
and his learned discourse, permitted him to return to 
Egypt Ibn Khaldoun died on the 25th Ramadhan 808 
a h (16th March 1406), at the age of sixty-four. 

The great work by which he is known is a lz Universal History, 5 * 
but it deals more paiticulaily with the history of the Arabs of Spain, 
and Africa Its Arabic title is Kitab el l Ibc ?, ua dm an cl Mubiadd 
na 5 1 Khabci , fi aiyam cl 'Aiab wa ’l 'Ajam ua *1 Baber , that is, 
“The Book of Examples and the Collection of Origins and Informa- 
tion respecting the History of the Arabs, Foreigners, and Berbers " 
It consists of three hooks, an introduction, and an autobiography 
Book l treats of the influence of civilization upon man , book n. 
of the histoiy of the Arabs and othei peoples fiom the remotest 
antiquity until the authoi’s own times, book in of the history of 
the Berber tribes and of the kingdoms founded by that iace m 
Hoith Africa The introduction is an elaborate treatise on the 
science of history and the development of society, and the auto- 
biography contains the histoiy, not only of the author himself, but 
of his family and of the dynasties which ruled m Fez, Tunis, and 
Tlemcen during his lifetime An admirable edition of the Arabic 
text has been punted at Boulak (Cairo), and a part of tbe work 
has been translated by tbe late Baron de Slane under the title ot 
Bivtoirc des Bei beres (Algiers, 1852-56) , it contains an admirable 
account of tlie author and analysis of his work. (E H P ) 

IBN KHALLIKAN (1211-1282) Abu ’1 AbbAs Ahmed, 
better known as Ibn Khallikan , 2 * author of the celebrated 
Arabic biographical dictionary, was bom at Arbela on the 
23d September 1211 Some of his biographers trace his 
descent to Jaafer the Barmecide, the well-known unfor- 
tunate friend and vizier of Haroun Alraschid. His life 
was that of a scholar and liteiary man, and he was promoted 
in his later years to the office of cadi of Damascus. He 
died m the Najibiyeh College of that city on the 29th 
October 1282 His great work is the Kitdb Wafaydi el 
'Aiy&n, “ The Obituaries of Eminent Men,” and contains 
brief sketches of the lives of all the most important 

2 By some scholars this surname is written Ibn Khillikan ; but his 
own autograph signature recently found upon a manuscript in the 
University Library, Cambridge, gives the usually accepted form, 
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pcisonaee* of Muslim history and literature, with many 
aimropiuto anecdote illustrative of their personal character, 
and extracts from the works of such of them as were authois 
or poets It i& the most complete and at the same time ■ 
the most universal and comprehensive biographical dic- 
tionary in the Arabic language, and is the indispensable 
companion of the student of Mahometan, hteratuie. Ibn 
Khalhkan has many imitators, the best-known work of the 
kind being the Fmvdt eV War emit, « Omissions of the 
IVafayat/^by Salah ed din Mohammed ibn Shdkir, which 
has been published, as well as the u ork which it is intended 
to supplement, at the Boulak press 

Ibn Klnllikan’ 3 tv oik 1m hui pnhlKbe«l m Arabic with an 
English translation by Baton Mat-Crudan de Slone ftrr the Onental 
TYansLitiun Fund of Cfriat Brit tin and Iiehml (Farit, 1842), and this* 
edition, tv Inch i> found in most public libraries, is the best and the 
most ikvcsaible one t \tant. 

IBN S1XA See Avicenxa 

IBO, Ibi% ItrCo, or Eboe, a di^tnct of West Africa, 
situated in the delta M the Niger, and mainly on the hft 
or eastern bank of the liver. The chief town, which 
frequently called by t the same name, but is more correctly 
designated Abo or Aboli, Ins on a creek which falls into 
tin main stream about 150 miles from its mouth, and con- 
tains fioja OiJU tj 8000 inhabitants. The Ibo are a strong 
wcil-Wu Negio race. Their Wumen are distinguished by 
their embonpoint, which m considered by the people them- 
selves as the perfection of beauty The language of the 
Ibo 1* one of the mast important m the Niger delta, and is 
gradually extending its area. The Rev. J. F. Schon began 
its reduction in 1641, and m 1601 he published a grammar 
of it (Oku Ih* Grammatical Eltauent% London, Church 
Mi&s 80 c. J. Roanu is the dominant dialect, being spoken 
by the Aboh, Elugu, Are, and Abudja tribes. 

See Captain W. Alb n\ Xarratnc, London, 1848, M. Burdo, 
Kvjer tt lit iut, Fails, 13eU ^Ecghdi tram. by Mrs Strange, 1880). 

IBRAHIM PASHA {1789-1318), viceroy of Egypt, 
a real or adopted son of Mehemet Ail, was born at Cavalla 
in Roiimeha m 1789. Early associated with the Egyptian 
army, he won a name for himself by successful operations 
against the rebel tribes of Upper Egypt and the fugitive 
Mamelukes in Nubia, before he entered his twenty-fifth 
year. In an expedition which he led in 1816 against the 
Wahhabees of Arabia, the young general was seriously 
hampered by the want of organized discipline among his 
troops, and on his triumphant return to Cairo in 1819 he 
eagerly availed himself of the services of some French 
officers in his efforts to convert the Oriental turbulence of 
his form ink) the disciplined steadiness of the West. 
Ibrahim’s next campaign was in Greece, whither he was 
ordered in August 1824 to support the Turkish sultan’s 
attempts to restrain the risings of Hellenic nationality. 
The defeat of the Turkish and Egyptian fleet at Navarino 
(October 20 , 1827) by the united English, French, and 
Russian squadrons was the signal for Ibrahim’s recall from 
the Morea, which had suffered keenly at the hands of the 
cruel Oriental In Egypt he at once set himself afresh 
to the work of reorganization in army and navy, and in 
1831, when Mehemefc All ordered an almost unprovoked 
invasion of Syria, Ibrahim was again at the head of the 
Egyptian army. Unchecked by the loss of 5000 men from 
cholera before leaving Egypt he appeared suddenly on the 
Syrian coast, took Gam, Jaffa, and Kaiffa by surprise, and 
by the 29th of November had invested Acre. There he 
met with a stubborn resistance; twice in vain he attempted 
to carry the seaport by storm, and in the midst of the siege 
he was called away, to meet an army of relief, commanded 
fey ’Osman Pasha, governor of Aleppo, Near Tripoli he 
aarprieed ’Osnuki, who decamped without fighting, and 
returning hastily to Acre, he threw Ms whole force on the 
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place, carrying it (27th May 1832) with a loss of 1400 
men. "Without a pause he marched on Damascus, which 
offered no resistance. At Hims (July 28) he encountered 
and defeated a Tuikish army of 30,000 men, with a force of 
16,000, and pa-sing swiftly through the defiles of Beylan, 
overtook and completely routed the retreating enemy at 
Adaneb. Another victory followed at Oulou-KislAk, and 
then, near Konteh, Ibrahim was met by the vizier Resheed 
Pasha at the head of 60,000 men Favoured by a murky 
day — an advantage vhich helped to counterbalance the 
great disparity ot his forces— he contuvecl to throw the 
Turkish army into confusion, and, by the capture of the 
vizier, converted an impending disaster mto the most 
bnlliant of his victories Meantime his fleet, equally 
successful, had chased that of the sultan hack to tho 
Bosphorus, and the victor, without an army to oppose him, 
was within six marches of Constantinople At the critical 
moment the order came from Mehemet AH to await rein- 
forcements. But before these arrived the golden oppor- 
tunity vas lost The Russian army and fleet advanced to 
the protection of the Ottoman capital , the other Western 
powers combined in the effort to effect peace, and by 
treaty m February 1833 Syria and Adana weie handed 
over to Mehemet on the condition of his paying tribute for 
them As governor, Ibrahim reduced the new territory to 
order, and gave a strong impulse to industrial enteipiise 
But war again broke out in 1839, and at Nezeeb (24th 
June) Ibrahim dealt a second deadly blow to the Turkish 
power. Again the commands of Mehemet forbade him to 
follow up his success, and the campaign, cut short by the 
interference of the British, ended m the restoration of Syria 
to the Porte m 1841. After his retreat from Damascus, 
achieved with martial skill, although accompanied with 
serious losses, Ibrahim laid down his sword. Retiring to 
his estates in the plain of Heliopolis, he occupied himself 
in establishing cotton and olive plantations, till m 1844 he 
wa 3 called to succeed his father as viceroy. He died at 
Cairo, 9th November 1848, only a few months after the 
formal confirmation of his rank of viceroy. The finest 
qualities of a great commander were his, who out of semi- 
barbarous hordes fashioned a formidable army, and twice 
by his individual prowess threatened the overthrow of the 
Ottoman empire. His cruelty, the one blot on his valour, 
may be regarded as an accident of his life rather than as 
a fixed trait in his character. In times of peace, at least, 
he displayed the sagacity as well as the firmness of an en- 
lightened administrator. See Egypt, vol vn p 764 
IBRAILA, Bbaila, Bbihilow, or Bbailow, a town, 
formerly of Wallachia, now of Roumania, situated on 
the left bank of the Danube, about 9 miles south of 
Galatz and 102 miles from the Sulma mouth of the river 
It has a railway station within a quarter of a mile to the 
north-west on the Bucharest and Galatz line — a branch line 
coming down to the harbour; and it is the seat of a cham- 
ber of commerce, a tribunal of commerce, and an agency 
of the Danube Navigation Company, Most of the town 
lies about 45 or 50 feet above the level of the sea, there 
being only a very narrow strip of low-lying ground (some 
60 or 100 feet) between the edge of the river and the steep 
and lofty bank by which at this part its course is defined. 
Ibraila is one of the most regular places in Roumania, stand- 
ing, indeed, in this respect, next after Bucharest itself 
Few of the houses, however, ate more than two stories 
high. Towards the laud it has the shape of a crescent, 
the curve of the outer streets being controlled by the 
direction of the old fortifications, which were dismantled 
in 1828. A wide and tree-planted boulevard — the Sfcrada 
Bnlivardulni — separates the town proper from the suburban 
portion. There is a public garden dong the brow of the 
bank towards the river. Besides the cathedral of St 
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Michael, a large but; ungainly building of grey sandstone, 
there are sei r en Greek churches, a Eoman Catholic church, 
a Protestant church, a Jewish synagogue, and a church 
belonging to the strange Eussian sect of the Lipovani or 
Skopfcsi Ibraila has long had a large share in the trade of 
the Danube In 1836 it was visited by 382 ships In 
1870 there entered 4936 vessels and 6697 cleared, with a 
respective total burden of 867,189 tons and 821,274 tons 
In 1877 the exports included 87,002 quarters of wheat, 
87,314 of maize, 80,938 of barley, 11,964 of rye, besides 
a large quantity of grain which appears under the returns 
fur Gaiatz The railway between Ibraila and Galatz takes 
a wide circuit, instead of following the direct line of the 
river* The population, according to Henke (Rumamen 
Laud uml YolL t Leipsic, 1877), is 42,000, of whom 53 per 
cent are Eoumamans, 20 per cent Greeks, 15 per cent 
Jews, and the remainder Germans, &c According to the 
Bidet Soc Geogr Romane , 1876, the total is 28,000 

In the latter part of the 18th century Ibraila was several times 
taken by the Russians, and on one occasion (1770) it was burned 
By the peace of Bucharest (1812) the Tmks retained the right of 
gamsonmg the fortress In 1828 it was gallantly defended by 
Sohman Pasha, who, after holding out from the middle of May till 
the end of June, was allowed to march out with the honours of war 
At the peace of Adrianople the place was definitively assigned to 
'W'allachia It was the spot chosen by Gortsehakolf for crossing 
the Danube with his division in 1854* 

IBYCUS, a Greek lyric poet, who flourished about the 
60th Olympiad — 540 b c — was a native of Ehegiuni in 
Itily, but spent the greater pait of his life at the court of 
Polycrates, tyrant of Samos A curious story, not always 
accepted, is told in connexion with his death While 
travelling m the neighbourhood of Cormth, the poet was 
waylaid and mortally wounded by robbet s As he lay dying 
on the ground, he saw a dock of cianes flying overhead, 
and called upon them to avenge his death The murderers 
betook themselves to Coiinfch, and soon after, while sitting 
in the theatre, saw the cranes hovering above One of 
them, either m alarm or jest, ejaculated, “ Behold the 
avengers of Ibycus/’ and thus gave the clue to the detection 
of the crime The phrase, u the cranes of Ibycus,” passed 
into a proverb among the Greeks Of the seven books of 
lyrics by Ibycus, which Suidas mentions, only a few frag- 
ments have come down to us, but these afford sufficient 
evidence to support Cicero's estimate of the author whom 
he pronounces ( Tusc , iv 33) from his writings <f maxirne 
vero omnium flagrasse amore ” Even from his mythical 
and heroic pieces, m which he was less successful, Ibycus 
did not exclude the erotic element The dialect in which 
he wrote partook both of the Doric and of the JEolic 
peculiarities. The best edition of the fragments is Ibyei 
Rkegmi Carmmum Reliquiae^ edited by Schneidewm, and 
published at Gottmgen in 1833 

IGA, Yoa, or Ecca, an inland city of Peru, capital of a 
district m the department of Lima, situated 170 miles 
south-south-east of the city of Lima, and 48 miles south- 
south-west of Pisco on the Pacific Ocean, with which it is 
connected by a railway Between Pisco and lea the country 
is a desolate and barren desert, but lea itself lies in a fruitful 
valley surrounded by corn-fields and vineyards. On account 
of the frequent earthquakes the town has a very ruinous 
appearance, but it enjoys considerable prosperity, and ex- 
ports by way of Pisco large quantities of wheat, maize, 
cotton, cochineal, wine, and spirits Originally the city, 
when founded in 1563, was built 4 miles south-east from 
where it now stands, the change of site taking place after 
a great earthquake in 1571. Another severe earthquake 
in 1664 led to a new town being built close to the old one, 
The population is about 7000. 

IOE is the solid crystalline form which water assumes 
^hen exposed to a sufficiently low temperature. It is 
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frequently precipitated from the air as hoarfrost, snow, or 
hail; and m the glacieis and snows of lofty mountain sys- 
tems or of regions of high latitude it exists on a gigantic 
scale, being especially ckaracterihtie of the seas and lands 
around the poles, which consequently have hitherto been 
piactically inaccessible to man Also m various parts ot 
the world, especially m Fiance and Italy, gieat quantities 
of ice form in caves, which, m virtue of their depth below 
the earth’s surface, their height above the sea-level, or their 
exposure to suitable winds, or to two or more of these 
conditions in combination, are unaffected by ordinary 
climatic changes, so that the mean annual temperature 
is sufficiently low to ensure the permanency of the ice. 
The gieat ice supply for the island of Tenenffe is obtained 
from such a cave, which is 100 feet long, 30 feet broad, 
and from 10 to 15 feet high, and which is sduated on 
the Peak some 10,000 feet above the sea-level. Accord- 
ing to the Eev. S Browne (Rnt Ass . Repoit , 1864), 
such cave-ice is generally peculiar in its columnar appear- 
ance, and apparently less easy to melt than ordinary surface 
ice 

In the mutual transformations of water and ice, many 
remarkable physical phenomena occur. Thus, during the 
process of melting a block of ice or of freezing a quantity 
of water, no change of temperature can take place so long as 
there is a thorough mixture of water and ice. Consequently, 
the {t freezing-point” or temperature at which water freezes 
is a temperature so readdy determmed that it is conveniently 
employed as one of the standard temperatures in the gradua- 
tion of ordinary thermometer scales, such as the centigrade, 
the Fahrenheit, and the Rdaumur. The centigiade scale, 
whose zero corresponds to this freezing-point of water, 
is the temperature scale that is enqjloyed throughout this 
article. In the act of freezing, water, though its tempera- 
ture remains unchanged, undergoes a remarkable expansion 
or increase of bulk, so that ice at 0° C. is less dense than 
water — a fact demonstrated at once by its power of floating, 
t( Ground-ice” or “ anchor-ice,” which forms m certain cir- 
cumstances at the bottom of streams, is only an apparent 
exception to this relation between the densities of water 
in its solid and liquid states, being retained there by the 
cohesion between it and the stones or rocks which compose 
the river’s bed When forcibly released from this contact 
with the bottom, the ice at once ascends to the surface 
Ground-ice may thus be the lowest stratum ot the once 
completely frozen mass of water, adhering to the bottom 
during the thawing and melting of the ice at the surface; 
or it may even he formed under favourable conditions below 
briskly flowing water, probably by the action of eddies,, 
which draw the surface water down through the warmer 
but denser liquid, and thus cool the stones and rocks at 
the bottom. As water then expands on freezing, so con- 
versely ice contracts on melting, and the ice-cold water thus 
formed continues to contract when heated until it has 
reached its point of maximum density Joule, fiom a series 
of careful experiments, determined the temperature at which 
water attains its maximum density to be 39°*1 Fahr , oi 
very nearly 4° C Hence water contracts as its temperature 
rises from 0° O. to 4° C ; but at higher temperatures it 
behaves like the great majority of other substances, expand- 
ing with rise of temperature At no temperature, however, 
does water in the liquid state become less dense than ice, 
as the following table of relative densities shows * — 

Density of ice at0°C. «■» 9175 

,, water at 0° O. = 99988 

„ „ 4*0 - 1 00000 

„ n 10*0. - ’99978 

* w W a - 9 5868 

Under the influence of heat, ice itself behaves as most 
solids do, contracting when cooled, expanding when heated. 
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According to Flueker, the coefficient of cubical dilatation 
at moderately low temperatures is *0001585 From a 
Pe nes of elaborate experiments, Person deduced 505 as the 
specific heat of ice, or about half that of water ; in other 
words, the heat required to raise 1 S> of water 1° C will 
raise i! 15 of ice through the same range of temperature or 
1 il) of ice through 2° C. 

Though no ri*e of temperature accompanies the melting 
of ice, there is yet a definite quantity of heat absorbed, 
and a corresponding amount of work clone— mainly m 
altering the physical condition of the substance The heat 
which disappears is transformed into other and less evident 
forms of energy, — as, for example, the energy of translatory 
motion, which is the chief characteristic, according to the 
recognized molecular theory of matter, of the molecule in 
the liquid as compared with the molecule in the solid The 
heat which is thus absorbed during the melting of unit 
mass of Ice is called the latent heat of water, and its value 
in ordinary heat-units is 79 25, according to the determina- 
tion of Person, Hence as much heat is required to trans- 
form 1 Ifo of ice at (F 0 into water at the same tempera- 
ture as would raise m temperature 1 B> of water through a 
range of 79° *25 C, or 79 25 of water through a range 
of V 0. The same amount of heat which is absorbed 
when ice become* water is evolved when water becomes ice, 
so that the melting of ice is accompanied by the abstraction 
of heat from surrounding objects, that is, by a cooling 
effect, and the freezing of ivater by a heating effect 
These thermal effects are generally masked by the pro- 
cesses whereby the change of state is effected ; but the 
cooling which accompanies the melting of ice may he 
observed when pressure is used as the agent for accom- 
plishing the change. That ice can be so melted by increase 
of pressure was first pointed out by Professor James 
Thomson (now of Glasgow) in a paper published in the 
Transactions of the Royal Society of Edinhingh for 1S49 , 
previous to that time the temperature of melting ice was 
believed to be absolutely constant under all conditions 
Thomson showed that, since water expands on freezing, 
the laws of thermodynamics require that its freezmg-pomt 
must he lowered by increase of pressure , and, by an ap- 
plication of Carnot's principle, he calculated that for every 
additional atmosphere of pressure the freezing-point of 
water was lowered by *0075 of a degree centigrade* This 
remarkable result was soon after verified, even to its 
numerical details, by his brother, Sir William Thomson 
{ Proceedings of the Ro yal Sonet y of Edinburgh , 1850). The 
Thomsons and Helmholtz have since then successfully ap- 
plied this behaviour of ice under pressure to the explanation 
of many curious properties of the substance. When two 
Mocks of ice at 0° 0. are pressed together or even simply 
Md In contact, they gradually unite along their touching 
surfaces tilHhey form one block This regelation, as it is 
called, is due to the increased pressure at the various points 
of contact causing the ice there to melt and cool The 
water so formed tends to escape, thus relieving the pres- 
sure for an instant, refreezing, and returning to the original 
temperature. This succession of melting and freezing, with 
their accompanying thermal effects, goes on until the two 
blocks are cemented into one. Thus it is that a snowball 
is formed ; and in virtue of the same succession of pheno- 
mena does the glacier mould itself to its rocky bed and 
flow clown tho valley, behaving in many respects like a 
viscous fluid. 

Ice forms over fresh water if the temperature of the air 
has been for a sufficient time at or below the freezing-point ; 
but not until the whole mass of water has been eooled down 
to its point of maximum density, so that the subsequent 
cooling of the surface can give rise to no convection currents, 
k the freezing possible. Sea-water, in the most favourable 


circumstances, does not freeze till its temperature is reduced 
to about - 2° C. , and the ice, when formed, is found to 
have rejected four-fifths of the salt which was originally 
present In the upper provinces of India, water is made 
to freeze during cold clear nights by leaving it overnight 
m porous vessels, or m bottles which are enwrapped in 
moistened cloth The water then freezes m virtue of the 
cold produced by its own evaporation or by the drying of 
the moistened wrapper. In Bengal the natives lesort to a 
still more elaborate forcing of the conditions Shallow pits 
are dug about 2 feet deep and filled three-quarters full with 
dry straw, on which are set fiat porous pans containing the 
water to be frozen. Exposed overnight to a cool dry gentle 
wind from the north-west, the water evaporates at the 
expense of its own heat, and the consequent cooling takes 
place with sufficient rapidity to overbalance the slow influx 
of heat from above through the cooled dense air or from 
below through the badly conducting straw 
The growing demand for ice for domestic, medicinal, and i ce _ 
other purposes has led, not only to the development of a machines 
regularly organized ice-trade, but also to the invention of 
machines for the manufacture of ice in countries which do 
not possess a sufficient home supply The various types of 
machines which have been or are m use call for a brief 
deseuption Freezing-mixtures, such as the familiar snow 
and salt or the mixture of sulphate or phosphate of sodium 
and dilute nitric acid, may be dismissed with a word, since 
they are restricted m use to the production of intense cold 
for a brief period of time, and are incapable of economic 
application to the formation of large quantities of ice 
All ice-machines which have proved of practical utility 
may be grouped under two great classes — those which 
utilize the lowering of temperature that accompanies the 
rapid expansion of a compressed gas, and those which make 
use of the like thermal effect that results from the vola- 
tilization of some liquid. In machines of the first type, 
the gas usually employed is atmospheric air, which is 
first compressed to three or four atmospheres, and kept 
cool by circulating water or by other suitable means It is 
then allowed to expand, and the heat necessarily absorbed 
during the expansion is drawn either from the water to be 
frozen or from a solution of brine which does not freeze at 
the ordinary freezing temperature, and thus becomes, so to 
speak, a vehicle for the cold. In 1849 Gome constructed 
such a machine, which, however, was unsatisfactory m its 
action, probably because the compressed air was not 
sufficiently cooled and dried. More efficient in their action 
were Kirk’s machine (patented in 1863), and Wmdhausen’s 
(1870), one of which at the Vienna exhibition produced 30 
cwfcs. of ice per hour, at the cost of Is per cwt The mode 
of action of Wmdhauseffis is as follows A piston works 
to and fio in a cylinder, compressing the air in the one end 
and allowing it to expand m the other. The compressed 
and therefore heated air forces its way through a valve to 
the cooling chambers, from which it is led towards the other 
end of the cylinder. Here the inlet valve is so arranged 
that it closes at a certain position of the receding piston, 
thus permitting what air has entered to expand and cool 
At the return stroke this cooled air is forced out through 
easily opening valves,— part going to cool the chambers 
into which the heated compressed air enters from the 
cylinder, and part passing to the refrigerator, from which 
after serving its purpose it is pushed on by the fresh supply 
of cooled air to the compressing end of the piston chamber 
Such machines, to work economically, requirelarge cylinders, 
tight-fitting pistons working with little friction, and perfect 
regulation in the motions of the various parts — conditions 
I so difficult to fulfil that refrigeration by means of compressed 
j air may be regarded as a practical failure The machines 
constructed by the Bell-Golem an Mechanical Refrigeration 
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Company (Glasgow) utilise as the cooling agent a mixture | 
of certain hydrocarbon gases which aie obtained fium the 
distillation of carbonaceous shale The gas is compressed 
to a pressure of about 8 atmospheres, and, after being cooled 
by expansion, is carried oft and consumed as fueL These 
machines are not specially intended for the production of 
ice, but, as refrigerators, they are successfully employed 
for preserving meat on board ship 

Among machines of the second gtonp there is a great 
variety of construction, because of the gieat differences 
which exist in the properties of the liquids used Thus 1 
water, sulphuric ether, bisulphide of carbon, ammonia, 
methyhc ether, sulphurous acid, and other substances have 
been employed as refrigerating agents In all cases, it is ! 
the so-called latent heat of vaporization that is utilized , I 
and did the efficiency of the method depend only on this, ! 
water would undoubtedly be the best material on account 
of the great latent heat of its vapour But as important ' 
from a practical point of view are the vapour pressuies 
that come mto play throughout the range of tempei attire 
employed Thus at 10° 0 the pressure of water vapour 
is so small, only 012 of an atmosphere (and at lower tem- 
peratures of course it is still smaller), that, to make the . 
evaporation of water an efficient means of refrigeration, the ! 
process must be conducted under a very much diminished 
pressure- As early as 1755, Dr Cullen managed to freeze j 
water by its own evaporation in a vacuum , but this ! 
method, though greatly developed by Kairne, Leslie, and 
Yallaace, can be applied to the production of ice m small ■ 
quantities only 

The same obj ection applies, of course, to sulphuric ether, 
bisulphide of carbon, oi any substance which boils under 
ordinary atmospheric pressure at a temperature above that 
of the air Ether boils at 34° 8 C , and bisulphide of 
carbon at 46° 2 C , and their vapour pressures at 10 3 C. 
are respectively 377 and 267 of an atmosphere. They 
thus volatilize much more readily than water, and require a 
comparatively slight vacuum to render their evaporation 
sufficiently rapid for refrigerating purposes. In the ether 
machine, which may be taken as a type, the ether, on being 
vaporized in the refrigerator under a partial vacuum, is 
drawn over and compressed to the liquid state m the con- 
denser, which is kept cool by circulating water From the 
condenser it is then led back to the refrigerator, to be re- 
evaporated Perkins's machine (1834), T wmmg’s patent o f 
1850, Harrison's machine (1857), Siebe's machine (1862), 
and Sid&eley and Mackay's apparatus are ether-machines , 
and all except the first, which is hardly adapted for exten- 
sive freezing, surround the refrigerator with bime, which 
when cooled flows easily around and between the cases 
containing the water to be frozen. Yan der Weyde (1869) 
substituted naphtha, gasolin, or chimogene for the ether ; 
and in Johnston and Whifcelaw’s machine bisulphide of 
carbon is used somewhat similarly The great difficulty 
in machines of the ether type is to prevent leakage, so as 
to keep the partial vacuum really efficient , and moreover 
ether, which is m most respects superior to all the other 
substances employed, has an awkward tendency, under 
the influence of frequent condensations and rarefactions, 
to transform itself into less volatile isomers 

The great characteristic of ice-machmes which employ 
ammonia, methyhc ether, or sulphurous acid, as compared 
with those of the ether type, is that they work at increased 
instead of diminished pressures, since these substances are 
gaseous at ordinary temperatures and pressures, and require 
for their liquefaction either the production of a low tem- 
perature or the application of a high pressure For facility 
of reference the boiling points and vapour pressures at three 
different temperatures for these substances are given m the 
following table. 




Vapour- Pi e^sui (.bti- 

Name of Substane 

Boiling 

Point 

mated m Atmosphtus 



At 10° 

At 10° 

At 30” 

Aipnionia 

1 ~3S= 50 C 

6 1 

S 5 

11 6 

Meth\ lie ether 

- 23" 65 

3 5 

4 8 

65 

Sulphurous acid 

-10° 08 I 

2 3 

3 2 

4 5 


The best known of the ammonia machines is Carre’s 
(1859), the principle and construction of which are remark- 
ably simple Two strong metal vessels, the boiler and 
lefngeiator, are connected above by a tube In the boiler 
a saturated solution of ammonia is raised to 130°-150° C 
The ammonia is driven over under high pressure into the 
refrigerator, round which cold water circulates, and m 
which the ammonia is condensed to a liquid The boiler 
is then placed in cold water, and as its temperature falls 
the pressure in the apparatus is relieved and the liquid 
ammonia m the refrigerator vaporizes rapidly, thereby 
producing intense cold, and redissolves m the boiler The 
temperature to which the boiler must be laised at first is 
determined by the condition that the pressure m the boiler 
must correspond to the pressure of the ammonia vapour at 
the temperature of the condenser How the pressure of 
ammonia vapour increases from 8} atmospheres at 20° C 
to 11} at 30° C. , and this higher pressure is extremely 
difficult to keep up in such an apparatus as Cairo’s, because 
of inevitable leakage In warm countries, accordingly, the 
ammonia- machine is practically useless because of the high 
pleasures requited , andm temperate climates, where natural 
ice can be^ stored throughout summer, an ice-machine is 
not in sucS great demand One great diawback to the 
efficient working of Cat re’s machine is the difficulty of 
keeping the refrigerating liquid fiee of water — only 75 per 
cent of it being ammonia To remedy this defect Eeece 
invented his machine (1869) The essential part of this 
ingenious apparatus is an upright cylinder m which a 
descending current of strong ammonia solution, drawn 
originally from the boder, is met by an ascending current 
of steam The ammonia is thus separated ftom the water, 
and is driven off into a rectifier, from which, after being 
freed from any smalL quantity of water it may have carried 
along with it, it passes into a condenser where it is kejifc 
liquid by its own pressure It is then allowed to collect 
in the refrigerator, where at the lequired moment the pres- 
sure is relieved, permitting the ammonia to vaporize and 
escape to a separate chamber to be redissolved Brme 
flowing through a coiled tube within the refrigerator is 
used as the vehicle for the cold produced , or even mere 
water may suffice if the object is simply to get a diminished 
temperature without freezing, Linde's ice-makmg machine, 
some twenty-two of which were in operation at the Dussel- 
dorf Exhibition of 1880, is the latest form of ammonia 
machine , and its inventor claims for it superiority over 
all others as an economical refrigerator. The danger of 
explosion, one of the great disadvantages of ammonia, is 
obviated by carrying the liquefied gas through narrow 
iron tubes and by employing only a small quantity of the 
substance at one time Blocks of ice are formed between 
the spokes of a revolving drum, which, cooled internally 
by the evaporating liquid, dips into a tank of water, 
Methylic ether is m some respects better than ammonia, 
having a higher boiling point, and requiring smaller pres- 
sures, without the necessity of heating. In Telheris 
machine (described in the Annales de Glumie et de Physique 
for 187 4), which is specially suitable for use on board ship, 
the methyhc ether evaporates m a closed metallic vessel, 
the sides of which are in immediate contact with the water 
to be frozen or chilled. 

Sulphurous acid, first successfully employed as a refriger- 



614 


I 0 B — I 0 E 


ating assent by Pictet of Geneva (1876), and thereafter 
applied" by Gamgee to the formation of Ms glacianum or 
artificial skating rink, is in many respects far superior 
to any other known refrigerator. Thus it is more easily 
liquefied than ammonia and methylic ether, exerting a 
vapour pressure of only 4 \ atmospheres at 30° C. j it has 
no chemical action upon metals or fats , it is incombustible , 
it is obtainable at small expense ; and it has, besides, good 
lubricating properties , — an short, it seems to possess all 
the essentials of an efficient and economical refrigerator 
In Pictet’s machine, the liquid sulphurous acid passes under 
pressure from the condenser to the refrigerator, where on 
the pressure being relieved it vaporizes, cooling to -7° C. 
a current of brine which then flows round the tanks 
containing the water to be frozen. The sulphmous acid 
gas in the refrigerator is drawn overby an aspirating force- 
pump and recondensed in the condenser, which is kept 
cool by an ample supply of cold "water. By a special 
modification of the sulphurous acid machine, Pictet obtained 
as low a temperature as -73 a C. ; under this low tempera- 
ture he then compressed carbonic acid gas to a liquid, by 
the evaporation of which he produced such intense cold as to 
enable him. to liquefy the so-called permanent gases under 
a pressure of several hundreds of atmospheres (Bihhothcqiie 
UnwifitHe, 1878). Gamgee uses as his congealing liquid 
a solution of 4 parts of glycerin in 6 parts of water, which 
L conveyed in pipes beneath the water-surface to be frozen, 
Machines which are capable of freezing water may m 
certain circumstances be much more efficiently employed to 
produce cooling without freezing. For instance, m curing- 
houses, breweries, sugar refineries, provision stores m hot 
climates, and in sMps engaged in the transport of meat, 
where it is of importance to have the temperature 
moderately cool, it is usually by no means necessary to 
obtain lea In many such cases, indeed, the production of 
ice would be a mere waste of labour. In tropical and 
subtropical climates refrigeration is of high importance from 
afsanitary point of view , and there seems little doubt that 
if a simple, economical, and thoroughly efficient means of 
cooling were discovered, houses would be cooled in warm 
weather with the same care and regularity with which they 
are when necessary heated. At present, however, the 
manufacture of ice and the artificial production of cold are 
arts still in their infancy, which have a powerful rival m 
the extensive and increasing ice-trade that has sprung up 
within the last half century. 

leu trade. The idea of trading in ica first occurred to a Boston 
merchant, named Tudor, who in 1805 sMpped ice t to 
Martinique, In 1833 American ice began to be imported 
into Calcutta* where it was sold for 3<L per pound— exactly 
half the price of the Bengal manufactured ice. In America, 
which was lor long the great ice-exporting country of the 
world* supplying especially the West Indies, India, and 
China, m cutting and storing of me form an important 
industry during the winter months. When the ice is suffi- 
ciently thick, 9 to 12 inches for home consumption, 20 
inches for exportation, the surface is scraped free of all 
porous ice, and is marked out into squares of 5 feet each 
jay. Along these lines fee ice is grooved to a depth of 3 
inches by means of a plough* An ins tru ment like a harrow is 
drawn over the grooves so as to deepen them ; and, after the 
surface has been divided into smaller squares, fee ice is cut 
up into blocks by means of handsaws The blocks are then 
removed to large double-walled storehouses, many of which 
are capable of wntaining thousands of tons of ice, It is 
estimated that* in America, 2,000,000 tons of Ice are cut 
and stored annually by companies supplying New York and 
the middle State, Now York city alone consumes as much 
m 500,000 tons per annum. A considerably quantity of ice 
from Wenbam Lake near Boston waa at one time imported 


into Britain, but now fee whole supply conies from Drobak 
near Christiania in Norway. The Norwegian ice is i emaik- 
ably solid and pure, and is superior m its staying power to 
English ice or to xnanufactuied ice The total quantity 
imported into the United Kingdom may be estimated 
roughly at 150,000 tons pei annum, of which, the greater 
part is consumed m London, where it is retailed at from 
2b 6d to 3s fid perewt At present Norway is undoubtedly 
the great ice-store for the Old World ; and quite recently 
(1880) Norwegian ice has been sold in the United States 
more cheaply than native ice, The tiansport on board ship 
offers practically no difficulty, since, as long as the hold is 
kept dry and cool, there is very little loss, and m the lading 
no special care need be taken ‘ For the stonng in houses, 
see Ice-House. (c. g k.) 

ICEBEEG, a floating mass of ice, winch has bioken off 
from such ice-sheets as cover Greenland, Spitzbergen, and 
other polar lands, constituting vast glacier systems ever 
creeping out and down from the central heights to the 
shores. As the glacier is pushed out to sea, the lower 
maigiu is exposed to the destructive action of the waves, 
and breaks up into fragments of endless variety of form 
These severed blocks, many of which are hundreds of millions 
of tons m mass, drift to lower latitudes under the influence 
of polar currents, and gradually melt aw r ay m the warmer 
water. £ Such is the natural history of icebergs, which, 
in their freshwater origin, are to be distinguished from the 
ice-fields, ice-floes, pack ice, and ice-hummocks, so familiar 
to the polar voyager. The iceberg, as it drifts along, 
melts most rapidly under w r ater , and this unequal wasting 
must be accompanied by a change in the position of the 
centre of mass and a consequent shifting of the iceberg 
into its new position of equilibrium. Undermining and 
fracture also result; so that at length the mass of ice, 
however square-shaped or symmetrical it may have been 
originally, assumes a form irregular and fantastic m the 
extreme. The densities of ice and sea-water are nearly *92 
and 1 03 respectively, so that only or nearly §fe of 
the iceberg is above water and visible An iceberg 
observed by Sir John Ross and Lieutenant Parry was 2| 
miles long, 2| miles broad, and 153 feet high. Assuming 
the form to have been approximately a cone erected upon 
an elliptic base, the mass above water would be roughly 
150 million tons — giving a total mass of nearly 15 hundred 
million tons. This iceberg, however, was by no means of 
extraordinary dimensions. In the southern seas, great 
fleets of icebergs have been observed as far north as the 
latitude of Cape Horn ; and some of these ice masses have 
towered to a height of 700 or 800 feet The limiting 
latitude to which icebergs drift is lower in the southern 
than in the northern hemisphere, probably because of the 
comparative scarcity of land in the south polar regions 
Thus, icebergs have been observed off the Cape of Good 
Hope in 34° 3. iai, while none has been noticed in the 
northern hemisphere lower than the 38th parallel. 
Generally speaking, the limiting latitudes may be fixed at 
40° N. lat. and 35° S. lat. fit the North Atlantic the 
distribution of icebergs is very remarkable, and indicates, 
in its peculiar way, the general set of ocean currents Ice- 
bergs, of course, can only drift along with some polar 
current, — such, for example, as the Labrador current, which 
Sows in a generally southerly direction round the coasts of 
Newfoundland and Nova Scotia* To the east of this track, 
in wMch icebergs abound during the early summer months, 
lies the region which is wanned by fee waters of the Gulf 
Stream as it flows to the Scandinavian coast, and here 
floating ice is rarely seen. The same considerations regard- 
ing^ prevailing currents determine fee distribution and 
limit of icebergs in the southern oceans, the great antarctic 
current feat cools fee coasts of Chili and Peru bearing upon 
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its "broad expanse the fragments of the shining ice-cliffs of 
South Victoria. The climatic effect of an iceberg is some- 
times very marked ; and not unfcequently the lowering of 
the temperature indicates to the mariner the presence of 
floating ice even before it is near enough to be visible. 
Geologically considered, icebergs, like glaciers, are great 
transporting agents, bearing away to the deep sea rocks, 
boulders, and stones, which are strewn along the ocean bed 
as the ice gradually melts. By this cause, rather than by 
the glacier in its integrity, some erratic blocks may doubtless 
have been transported at a time when the land was under 
water and exposed to ice-drift. 

ICE-HOUSE. An ice-house, to supply ice for domestic 
use during the summer months, is one of the desirable 
adjuncts of a country residence. The old form of ice- 
house was a well several feet deep, dug out on sloping 
ground or against a hank The bottom was made to slope 
towards a sunk drain, covered by an iron grating, to per- 
mit the water from the melted ice to pass away quickly ; 
while a dip in the drain or a bend in the pipe prevented 
air from entering at the bottom of the well. The ice was 
filled in through an opening in the dome, which had to 
be carefully closed. 

A good form of ice-house is that recommended many years 
ago by Mr Bailey, gardener at ISTuneham Park, Oxford, 
and described in the Gardener's Magazine of Botany (L 82). 
This house is shown in section and plan in fig. 1, where the 
dotted line indi- 
cates the ground 
level The well 
or receptacle for 
the ice a is 10 
feet 6 inches wide 
at the base, and 
3 feet wider near 
the top; the walls 
are hollow, the 
outer portion be- 
ing built of dry 
rough stone, and 
the inner wall and 
dome / of brick 
The outer wall e 
might be replaced 
by a puddling of 
cky, carried up 
as the work pro- 
ceeds, Over the 
top is a mound 
of clay and soil g, 
which is planted 
with shrubs to 
keep the surface 
cool in summer. The drain i carries off the water formed 
by the melted ice, and is provided with a trap h to pre- 
vent the ingress of air through the drain. There is 
a porch or lobby b provided with an outer and an inner 
door c, c ; and there are apertures at d, d , to get rid of 
the condensed moisture, which, if not removed, would 
waste the ice. These ventilating doors should be opened 
every night, and closed again early in the morning. The 
most important conditions to be secured are dryness 
of the soil and of the enclosed atmosphere, compactness 
in the body of ice, which should be broken fine and 
closely rammed, and the exclusion as far as possible of air. 

The Americans, who use large quantities of ice, always 
store it above ground. One of their ice-houses, of which 
the elevation is shown in fig. 2 and the plan in fig, 3, 
described in Allan's Rural Architecture, is both simple and 
ornamental in character. The house may be 1 2 feet square, 
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or any larger size. A series of posts in pairs are set up 1J,- 
feet apart and 8 feet high, about 1 foot being inserted firmly 
in the ground ; the distance between each pair is 3 feet. 
The tops being cut level all round, a iflate 6 inches wide 
and 4 to 0 inches deep is spiked on to each line of posts, 
the two plates being strongly stayed by cross pieces so as 
to form a double frame. The inner face of each line of 
posts is now* boarded up closely, leaving a space 61 feet 
by 3 feet at the sides, which are also boarded, to form a 
door-casing on 
each side. The 
spaces between 
the two lines 
of boards thus 
form a continu- 
ous box, which 
is to be com- 
pletely filled up 
with moist tan, 
bark, or saw- 
dust, well pack- 
ed throughout. 

There must be 
a drain to carry Hg. 2. 

off all water from the interior. Within the enclosed space 
some level joists are laid down, and on them loose planks to 
form a floor, which when covered 1 foot thick with straw 
is ready to receive the ice. The roof is formed of rafters* 

4 inches by 3, long enough to project at least 4 feet 
outside the plates, to which they must be well secured by 
spikes. The 
rafters are to be 
boarded over 
and covered 
with shingle, 
and a small 
opening left 
at the top to 
admit a pipe 

5 inches in 
diameter for a 
ventilator, over 
which a small 
ornamental 

cap, supported , ^■■■- s s ^ SSSSB S = a ^ 

on four little Hg, a 

posts, is to be placed. As a finish to the projecting roof* 
brackets of 3 by 4 inch scantling, if the joists are of sawed 
stuff, or of rough limbs of trees to match the posts, if these 
are rough, may be introduced. After the ice is stored, a 
close floor of boards should be laid on joists resting 
loosely on the wall plate (to admit of this upper floor 
being removed while the house is being filled), and they 
must be covered with 6 inches of tan or sawdust, or 
failing these with straw. A good layer of tan or sawdust 
should also be placed on the top of the ice when it is 
put in. There should be two doors, inside and outside 
the lining, both opening outwards. A shady place is 
desirable, but not essential. 

A still less expensive way of storing ice has been de- 
scribed by the late Mr Pearson of Ivinlet in the Gardener's 
Journal (iii. 10). In this case the ice-sfcack was made on 
sloping ground close to the pond whence the ice was derived. 
The ice was beaten small, well rammed, and gradually 
worked up into a cone or mound 15 feet high, with a base 
of 27 feet, and protected by a compact covering of fern 
3 feet thick. A dry situation with a sloping surface is 
necessary where this plan is adopted, and a small ditch 
should surround the heap, to drain away any water that 
may come from melted ice or from other sources. 
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Plate iv* ICELAND (m Danish, Island) is an island in the North 
X Atlantic Ocean, immediately to the south of the polar 
circle It extends from 83° 23' to 60 & 33' N. lat., and from 
13 ; 22' to 2 1 2 35' W long Its distance from the north of 
Scotland is 500 miles, from Norway 600 miles, and from 
Greenland 230 miles. The greatest length of the island is 
300 miles, from east to west, and its greatest breadth 200 
miles. The area is estimated at 39,200 square miles, 7000 
more than that of Ireland, 

The geological formation of the island is throughout vol- 
canic, It rests on a foundation of palagonite, or palagonite 
tufa, called in Icelandic {f mbberg” , and on this foundation 
are raised plateaus of basalts, and mountains of trachyte 
and other volcanic ejections. The whole island seems to 
have been filled up by volcanic agency. In some of the 
mountains the lavas occur in tolerably regular parallel strata 
or terraces, separated here and there by laj'ers containing 
lignite, as in the similar volcanic plateaus of Faroe and 
Greenland. 

Coast The whole of the south coast, from HornafjorSur in the 
south-east to Reykjanes in the south-west, is entirely un- 
broken by bays or firths If such ever existed, they have 
been filled up by the glaciers and the sand and mud carried 
down from the volcanic ice-mountains situated close to the 
south coast The coast-line is not, however, a straight line, 
but a broad arch, m the land swells out in the middle south- 
wards to a considerable extent. On the north of Reykj anes 
a broad bay called Faxafioi (Faxi’s Bay) cuts into the land ; 
it is bounded on the north side by Smefellsnes, and has 
an area of 54 miles by 30, On the north side of Suae- 
felLmes the long Rreiftifjdiftur (Broadfirfch) nearly cuts off 
the north-west peninsula from the rest of the island , it 
is 80 miles long and 40 broad The BreKifjorSur is noted 
for its great number of small islands, most of them in- 
habited, and all of them affording breeding places for the 
cider duck To the north of the Breifiifjorftur, innumerable 
bays cut into the peninsula at every turn, giving it some- 
what the look of the outstretched hand of a man; the 
longest of these is Isafjarftardjup (Icefirthdeep), 45 miles 
long On the north side of the island, between Horn 
(Cape North) on the west and Melrakkasldtfca (Fox Plain) 
on the east, there are several large firths. Furthest to the 
west m Hfinaflbi (Bearcubs* Bay), about 60 miles long, 
which nearly meets the Breibifjorftur running in from the 
west ; ihe tongue of land which separates them, and con- 
nects the north-west peninsula with the rest of the island 
is hardly 5 miles broad. The other firths on the north side 
$m Ska^Jortfer, EyE^ckte (Firth of the Isles) 36 miles 
long, Sy&Mandsfj orf5ur, and Axarfjorfiur (Axefirth), The 
Melrakkasl&fca is separated from Langanea, the north-east 
point of Iceland, by the ffisfflfjdrSur (Thistlefirfe). The 
whole of the east coast of the island is indented by numer- 
ous^ narrow firths like those found in the north-west 
peninsula, but none of them are of any great length. 
Sailing round the island from point to point, the distance 
is 9Dfi miles, but if we follow the coast-line it is not less 
than 2000 miles. 

Interior. The centre of the island is a table-land, or rather a broad 
flattened ridge, sloping down to the north and the south, the 
average height of which above the level of the sea is about 
2000 feet. It consists of arid sands and rugged tracts of 
lava, the most important of which bear the names of 
Od&ftahratm (the Lava of Evil Deeds), Sprengisandur 
(Bursting Sand), and Sidrlsandur (Big S&nd). This wilder- 
ness is frequently broken by high and extensive ice-hills 
called jokull (plur, joklar). The ice-hills rise to the greatest 


height in the south-east, where the most extensive ice-field 
in the island, called Yatnajokull, covers about 4000 square 
mile^ The outliers of this ice-field come close down to 
the water, hardly leaving room for passage between them 
and the sea, some of these aie the loftiest summits m the 
island, as Oraefajokull, which is 6466 feet high South 
of the west end of the Yatnajokull, called SkapUgokull, 
stretches an inhabited slope, interrupted by several small 
! hills, and intersected by considerable streams The east- 
J most part is called SiSa, then follow Landbrot, MeM- 
land, and Alptaver. West of this the land rises again in 
the Myrdalsjokull and the Eyafjallajokull, the latter being 
5593 feet high, and here again the mountains come close 
j down to the sea West of the Eyafjallajokull is the largest 
plain m the island, stretching westward to the mountain 
chum terminating in the low cape of Reykjanes, and backed 
on the north side by several isolated mountains, among 
which the far-famed Hecla is prominent, its height ap- 
proaches 5000 feet This plain consists of stretches of grass 

land and marshes, affording abundance of grass for pasture 
and haymaking. 

The southern and part of the eastern coasts of Faxafldi, 
as far as Reykjavik, are very barren and desolate, being 
almost entirely rugged lava tracts, but the lower parts 
of the hills then begin to be clothed with grass, affording 
pasture for sheep, cattle, and horses. North of Reykjavik 
is a long and narrow firth called Hvalfjorftur (Whalefirth), 
and further on a shorter one called Borgarfjorfiur (Buigh- 
firth) Between the extremity of the latter and the central 
highlands there is a large and fertile district, consisting of 
grassy valleys, divided by low hills, and an extensive plain 
covered with marshy grasslands. This district is a fair 
specimen of many of the inhabited parts of Iceland. The 
level land, the valley bottoms along the river banks, and 
in many cases the slopes of the hills, are covered with 
grass, blit the soil is too frequently boggy and marshy 
The hills are partly covered with heather, and in a few 
places with stunted dwarf birch Districts similar in 
character to Borgarfjorbur are the Dalir (Dales) on the 
south side of BreiMjorfiur, the Hiinavatnssysla on the south 
side of Hiinafidi, the SkagafjorSur, the Flj6tsdalsh4ra$ on 
the east side of the island, and the western half of the plain 
lying between Eyafjallajokull and the Reykjanes range of 
mountains. The north-west peninsula consists, as already 
stated, of narrow firths divided by high and narrow mountain 
ridges, seldom lower than 2000 feet. In some places the top 
is a thin rocky edge ; in others it consists of sharp-pointed 
peaks, denuded of all vegetation. Even at a consider- 
able distance the different rocky strata may be distinguished 
| Sometimes these hills, or rather cliffs, rise perpendicularly 
out of the water to a height of a couple of thousand feet, 
affording breeding-places to an immense number of sea-fowl 
More frequently the lower parts of these razor-hacked 
hills slope towards the firths, the stony slopes being partly 
covered with grass or heather. The farms are therefore 
found along the shores and in short valleys cutting into 
the Mils from the ends of the firths. The east coasts of 
Iceland present exactly the same character as that of the 
north-west peninsula. From the end of EyafjortSur a long 
and fertile valley, bounded on both sides by lofty moun- 
tains, runs due south into the country for about 25 miles. 
The north-east comer of the island, called pingeyarsysla, 
has good sheep pasturage, although its hills and slopes are 
covered with heather instead of grass to a greater extent 
than most other districts of the island. It will thus be 
I seen that fee inhabited parts run round the coasts, and from 
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the end of the bays into the interior, the farms farthest 
inland being about 50 miles from the sea 
Moan* As the snow-lme is at an altitude of from 2500 to 3000 
tuns feet, all the highest mountain-tops are cones covered with 
perpetual snow. Besides the ice-mountains already men- 
tioned, there aie several on the western part of the central 
highlands, such as Hofsjokull, Langjokull, Eirlksjokull, <tc., 
Snmfellsjokull, at the point of the peninsula separating the 
Faxafloi and BreitSifjorSur, reaches the height of 4713 feet. 
All these mountains are snow-capped. Most parts of the 
inland are studded with hills ranging m height from 2000 to 
3000 feet The tops are usually bare and rocky, but the 
slopes are to some extent covered with grass and heather 
Most of the mountains of Iceland have been volcanoes, 
and at least twenty-five of them have been active within the 
historical period of the island, that is, the last 1000 years. 
It was observed by Mackenzie that there are two volcanic 
formations m the island, one consisting of flat sheets of 
basalt, the other of more irregular hilly accumulations of 
trachyte, obsidian, ashes, and other volcanic masses. The 
former of these, there can be little doubt, is of Tertiary 
age — a part of the great Miocene volcanic plateaus, -which 
on the one hand extend southwards through the Faroe 
Islands and the west of Scotland to the north of Ireland, 
and on the other stretch northwards and westwards far 
into Greenland. The other volcanic masses are of recent 
date Iceland has thus been the theatre of volcanic activity 
at two widely separated periods, though we do not yet 
know whether during the interval the activity was wholly 
dormant Of the existing volcanic mountains the best 
known is Hecla, from which eighteen eruptions have 
been recorded, the last took place in 1845—46 The 
mteivals between the eruptions have varied greatly , some- 
times it has remained quiet for six years only, at other times 
for seventy-two years As with most other volcanoes, the 
height of this mountain varies with the eruptions. Thus 
before the eruption of 1845 its height was given on 
Gunkugsson’s map as 4951 feet, while Kjerulf measured the 
mountain m 1850, and found it to be only 4532 feet The 
earliest historical eruption, that of 1 104, is celebrated as the 
“sand-rain winter,” the second, m 1158, as the “great 
darkness,” from the quantity of ashes ejected. One feature 
of the Icelandic eruptions, not from Hecla only, but from 
other orifices in the island, has been the prodigious quan- 
tity of fine dust discharged and the great distance to which 
this material has been carried. Thus m the year 1760 a 
column of ashes rose out of the crater of Hecla to a height 
of 16,000 feet into the air. Yolcanie dust from the 
Icelandic vents has frequently been borne by upper air 
currents so as to fall upon the Faroe Islands, and has even 
been carried m considerable quantities as far as Norway 
on the one side and the north of Scotland on the other. 
Next to Hecla, the Katla, or Kotlugjfi, m Myrdalsjokull may 
be mentioned, its last eruption (the thirteenth known) took 
place m 1860. The most tremendous volcanic outbreak 
m Iceland was that which took place m 1783 in or near 
the Skapt&rjokull, on the north-west border of the Yatna- 
jokull. Two principal lava streams flowed from it * one 
of them was 50 miles in length, from 12 to 15 miles m 
breadth, and 100 feet deep, and the other was 40 miles m 
length It has been calculated that these two streams 
cover an area of 420 square miles. This eruption de- 
stroyed directly or indirectly one-sixth of the inhabitants 
of the whole island, or one-half of all the live stock. From 
nearly all the outliers of the Vafcnajokull eruptions now and 
then take place. To the north of Yatnajokull a range of 
volcanic centres extends as far as Myvatn. The last out- 
break here took place in 1875, when fine volcanic dust was 
discharged in great quantity, some of it being carried as 
far as Norway. The sea around the coasts of Iceland has 
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been frequently disturbed by volcanic outbreaks, especially 
off Cape Reykjanes. 

On account of the same volcanic activity, hot springs are Hot 
frequently met with throughout the island. The common springs 
name for them m Icelandic is “ hverr ” (cauldron). The 
chief of these hot springs is Geysir (Gusher) See 
Geysebs 

The only mineral worked to any extent m Iceland l&Mmeu’s 
sulphur; the principal mines aie those of Krisuvik and 
Myvatn. Of the Iceland spar used for polaimng optical 
instruments, only one mine has been woiked, that of 
Helgustaftir m the east of the island Limestone is found 
near Reykjavik, and has been worked a few years Iron- 
ore is found m many parts of the island, but not m paying 
quantities, as suitable fuel is wanting Aluminium occurs 
near Cape Reykjanes, but no attempt has been made 
to work the mine. Coal has also been found m one place, 
but has not been w r oiked There are considerable quan- 
tities of lignite, called m Icelandic surtaibrandur, m the 
north-west peninsula , some successful attempts have been 
made to use it as fuel, but it has not been wo ked to any 
extent. Peat is found, and is used as fuel, m most parts 
of the island. 

Iceland is rich m streams and rivers, some of them Rivers 
carrying a large volume of water , as, however, the fall is 
steep in every case, they are not navigable even by small 
boats. The longest are pjbrsd, mnning southwards from 
the central highlands, and SkjMfandafljufc and Jokulsd d 
Fjollum m the north-east, running northward The last- 
named river is 113 miles m length, the other two 108 
miles each Of other rivers may be mentioned the Hvitd, 
part of which is called Olfusd, running nearly parallel with 
pjorsa, Hvitd in Borgarfjorbur, Blanda running into Huna- 
fl 6 i, ffirafisvotn m Skagafjorftur, and Lagaifljbt in the 
east There are seveial rivers named Hvitd (white river), 
so called from their milky waters, caused by the glacial 
mixtures carried down from the highlands The principal 
waterfalls are— Skdgafoss and Seljalandsfoss, south of 
Eyafjallajokull, Godafoss in Skjdlfandafljbt, and Dettifoss 
m Jokulsd d Fjollum. Of the lakes pmgvallavatn, about 
25 miles north-east of Reykjavik, and Myvatn m the 
north-east of Iceland are the largest. The former is 25 
miles in circumference, and the latter 36 miles , its waters 
are studded with thirty-four small islands, affording breed- 
ing-places to a large number of water-fowl 

The climate of Iceland is not nearly so severe as might Climate 
be supposed from the latitude. At Reykjavik the mean 
temperature of the year is 39° Fabr , of the summer 53° 
and of the winter 29° 18'. The temperature of Akureyri 
is 32° for the year, that of the summer 45° 5' and the 
winter 20° 7'. There is therefore great difference between 
the north and the south of the island. Another difference 
may also be noticed ; while the climate of the south is wet 
and variable, that of the north is dry and legular The 
mean temperature of different yeais sometimes varies as 
much as 10 °, and the mean temperatuie of the same month 
has been known to vary as much as 27° One feature in 
the climate has been noticed by all traveller, that is, the 
clearness and purity of the atmosphere, mailing that of 
Italy, mountains being seen distinctly at a distance of 100 
miles. The rainfall is considerable in the south and the 
east of the island, and snow-storms and gales are frequent 
m winter. Thunderstorms occur mostly in winter 

No cereal is grown in Iceland, hub in some places there Vegeta- 
is found a kind of wild oats (Avena armaria)} called m tl0D 
Icelandic “ melur.” Potatoes, carrots, turnips, and several 
kinds of cabbage have lately been cultivated with consider- 
able success. The grasses, wild and cultivated, are of the 
greatest importance to the inhabitants. The only trees 
found are the dwarf birch, rarely higher than 12 feet, and 
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fc<mo w ill and juniper bushes. The wild flora of Ice* 
Lnd I* *iiuid and delicate, with bright bloom, the heaths 
Wnu t eeuily adnrred. Wild cioibemes and bilberries 
aie tii; 0 aly kind of fruit found m the island, 

Wul\ Tul only wild animal 111 Iceland is the f ox, of which 
bath w lute and blue varieties occur ; they are hunted for 
their skij', and also because they often attack the sheep. 
Tiie d animals aie the cow, the horse, the sheep, 
the d»a, and the cat The cow» are of a small Lieed, 
r^wblmg English shorthorns in general, and especially 
Alderney* The hoisrs are also of a small breed, the average 
height being t\ulve hands ; they are haidy and enduimg ; 
many < >f them are imver housed, and forage for themselves as 
best as they can throughout the winter. They are exported 
t< 1 Cheat Britain in considerable numbers, for use m the coal 
mine’s. The sheep generally are of nearly the same size as 
the Scotch blackfaced sheep; they are not infrequently 
sewn with three or four honis. The genuine Iceland dog, 
with his pointed snout, short ears, curled tail, and short legs, 
h ts some resemblance to the Esquimaux dog and the Scotch 
collie. Hemdetr were imported in the last century, but 
they lied to the mountains and became wild, they are now 
nearly extinct There aie said to be ninety different species 
of birds, fifty-four of them being water-fowl. The mo*fc 
remarkable of the buds of prey are the Icelandic falcon 
(Ftifn h r >iH'lhcs) and the eagle. The only game bird 
h the ptaiMigm, which is brown m summer and white m 
winter. Of the water-fowl the eider duck 13 of the greatest 
importance on account of its valuable down , the killing of 
it is therefore forbidden by law. Immense numbers of 
gulls, puffins, and guillemots are seen near their breeding 
place* on the small islands and on the cliffs round the 
court*. The hooper, 01 whistling swan, is found in large 
minibus in Iceland, The sea round the coast teems with 
coJ, haddock, halibut, and the basking shark ; the fin- 
backed-whale and seals of various kinds are also met with, 
but 111 smaller numbers. In the lakes and rivers salmon 
and trout aie caught in considerable quantities. 

Tillage, Ab no corn h grown, there is no agriculture to speak of, 
and only a little spade husbandry connected with the 
cultivation of kitchen gardens, where potatoes, turnips, and 
carrots are grown. The area thus under cultivation covers, 
according to the latest official returns, about 215 English 
acres throughout the island. The cultivation of the sod 
in Iceland can hardly indeed be said to have been at- 
tempted ; such experiments, however, as have been made, 
have given good hope of success. Around every farmhouse 
is a held ailed H tun/ which is hut rarely enclosed or fenced. 
This is the only pari of the land which is cultivated at all, 
and all that is done there is to spread dung on the top of 
the soil in autumn and scrape it off in spring Even this 
most primitive cultivation makes the grass twenty-five to 
fifty per cent better than elsewhere. The haymaking 
season extends from the middle of July to the 20th of 
September, The grass is cut with small scythes, first in 
the hums field, and then on the uncultivated grass-lands 
belonging to the farms. Many of the fishermen hire 
themselves to the farmers during the haymaking season , 
anil during the fishing season the farmers send their servants 
to the ^ea-coast to fish, 

t-ivft According to the latest official returns the cattle in the 
island numbered 20,378, the horses (ponies) 31,312, and 
the sheep 415,330. It is obvious, however, from the 
quantities of wool exported that the number of sheep must 
be at least double that stated in the returns, 

Mann- The manufactures are confined to spinning, weaving, and 

fadures, knitting the wool of the sheep. A sort of tweed, called in 
Icelandic <s vataal/ is the principal clothing of the inha- 
bitants. The spinning of the yam is done by the women 
k winter, and almost every farm has an old-fashioned bom. 


| In the north conbideiable quantities of jackets and stockings 
| are knitted and exported. 

The trade with Iceland is entirely in the hands of Danish Trade 
tiadem and a few Icelanders— who mostly reside m Copen- 
hagen. It consists almost entirely m exchange, or barter 
The principal exports of the Icelanders are cod fish, about 
0,000,000 lu annually, tram oil, 9500 barrels, wool, 
1,300,000 lb; eidei down, 7000 b, and feathers, 20,000 K> 

Fumes are nuw expoited to Scotland, — about 2000 a year, 
and a few cargoes of live sheep have been sent over during 
the last two years All bead stuffs have to be imported, 
as well as groceries, spirits, wines, and beer, tobacco, salt, 
building materials, and other items Since 1854 the trade 
has been open to all nations , but any vessel trading with 
Iceland had to take out a sea pass at the cost of 2s 3d. 
per ton down to 1879, when this duty was abolished On 
the other hand, a trifling duty has been laid on spirits and 
tobacco. 

There being no roads in the island, but merely tracks Commu- 
trodden down by the feet of the ponies, there aie no carts mcatiou 
I nor carnages of any description. In the firths boats are 
chiefly used for conveying goods and passengers , but all 
inland communication and conveyance is by ponies. These 
hardy animals carry each a burden of about 300 lb weight, 
uuder which they walk about 25 miles a day. All travel- 
ling is also on ponies, two aie consideied necessary for 
eveiy traveller, and on them he can make from 30 to 40 
miles a day. 

Formerly Iceland was divided into four quarters, the i)m- 
easfe, the south, the west, and north Now the noith and sum 
the east are united under one governor, and the south and 
the west under another. The island is further divided into 
18 ayslur (counties), and these again into 169 hreppur 
(rapes) or poor law districts. Ecclesiastically Iceland con- 
stitutes one bishopric, divided into 20 deaneries, and these 
again into 290 parishes. 

Iceland is subject to the king of Denmaik. According Govem- 
to the constitution granted to Iceland in 1874, the king meat 
shares the legislative power with the Al-thmg, an assembly 
of 36 members, 30 of whom are elected by household 
suffrage, and 6 nominated by the king. The A 1- thing meets 
every second year, and sits in two divisions, the upper and 
the lower The upper division consists of the 6 membeis 
nominated by the king and 6 elected by therepiesentatives 
of the people out of their own body The lower division 
consists of the remaining 24 representative members. 

The secretary for Iceland, who resides in Copenhagen, is 
responsible to the king and the AUhmgfor the maintenance 
of the constitution, and he submits to the king for confirma- 
tion the legislative measures proposed by the Al-tMng, The 
king appoints a governor-general, who is resident in the 
island and carries on the government on the responsibility of 
tire secretary in Copenhagen. Under the governor-general 
(landshofbingi) are two under governors, one for the south 
and west, another for the north and east Under these are 
the sheriffs (syslumenn), who act as tax gatherers, notaries 
public, and judges of first instance, the sheriff has in 
every “hreppur” an assistant, called cc hieppstjbn ” In 
every hreppur there is also a representative committee, 
consisting of from three to five members, who administer the 
poor laws, and look after the general concerns of the hreppur 
These committees are controlled by the committees of the 
syslur (county boards), and these again are under the control 
of the amtsrcV5 (quarter board), consisting of three members 

The administration of justice is carried out in the first justice, 
instance by the sheriffs. From the sheriff courts appeals 
Me to the superior court at Reykjavik, consisting of three 
judges. Appeals may be taken in all criminal cases and 
most civil cases from this court to the supreme court at 
Copenhagen. 
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The state church of Iceland is the Lutheran, and all the 
Icelanders, without exception, belong to it One bishop 
and 141 clergymen minister to the spiritual wants of the 
islanders. The bishop is appointed by the king. The 
parishes are 290, but the livings are only 141, from which 
it may be seen that many ministers have to serve two, and 
some eveu three parishes. The king appoints some of the 
ministers, and the governor-general others, with the advice 
of the bishop The ministers are paid partly from the 
revenues of church property, and partly from tithes 
The Icelanders have long been famous for their education 
and learning, and it is no exaggeration to say that m no 
other country is such an amount of information found 
among the classes which occupy a similar position A 
child of ten unable to read is not to be found from one 
eud of the island to another. A peasant understanding 
several languages is no rarity, and the amount of general 
information which they possess might be envied by many 
who have had greater facilities for acquiring knowledge 
Till within the last few years there were no elementary 
schools m the island, all children were taught by their 
parents or near neighbours, Now a few elementary 
schools have been started, but their number is still too 
small to make any general difference in the education. 
For classical and general education there is a college at 
Reykjavik, with seven professors and about one hundred 
students. There is also a college for ministers, with three 
professors. The general physician of the island, assisted by 
two medmal men, gives lectures to medical students , but 
those who propose to enter the legal profession have to 
attend the university of Copenhagen 

There is less difference in the material prosperity of the 
Icelanders than in that of the inhabitants of moie advanced 
countries. One does not find the abject poverty so often 
seen in large towns and among the agricultural population 
of some of the most civilized countries of Europe, On the 
other hand, wealthy men, or owners of extensive properties, 
are unknown, the richest man in Iceland deriving only 
£300 a year from his property. Although no abject 


Hisroav 

With its isolated situation, inclement climate, scant natural 
advantages, and sparse population, Iceland is yet of high interest to 
the histoi ian, philologist, and litterateur. To the fu st the excell ence 
and exactitude of its historical records, the curious phases of life to 
which they hear witness, and the singular circumstances which have 


poverty is seen, there are more paupers comparatively than 
m more populous countries, and the poor-rates in. many 
parishes exceed all the other taxes put together The 
Icelanders are often too liberal m granting relief, which 
m many cases breeds idleness, carelessness, and want of 
forethought, It is also to be noticed that m few countries 
is it so easy to live with as little labour as in Iceland 
On account of the climate, out-of-door work cannot be 
conducted for more than five months of the j ear at most, 
but even this time is not used with so much energy and 
skill as it might be. The haymaking, carried on for two 
months in the year, is the only work which is prosecuted 
with anything like energy Fishing is prosecuted nut 
continuously but periodically. The want of activity among 
the Icelanders is to be ascribed paitly to their slow tem- 
perament, and partly to their utter want of training They 
are very fond of gathering any amount of miscellaneous 
information, but their want of training pi events them 
from turning it to practical account There is no doubt 
that they are endowed with intellectual faculties of a 
superior kind, and, with proper training, might make far 
more of their country than they do at present. It appears 
that the island could easily suppoifc eight times the number 
of the present population, if its resources were properly 
developed Clime is rare , and the moral character of the 
Icelanders is about the same as that of the other countries 
of the north. 

The census of 1870 retained the population of the island 
as 69,763. In 1S01 the population was only 46,240, in 
1880 it is estimated to have increased to 73,000, Hie 
birth-iate is about 33 per thousand, and the death-rate 24. 
Nearly the whole of the population live on isolated farms, 
the number of each family, including servants, being on an 
average seven. The chief town or village is Reykjavik, 
with about 2500 inhabitants It is the seat of the 
governor-general, the bishop, the colleges, and the supenor 
court. In the north-west is fsafjorftur, with about 400 
inhabitants, and m the noith Akuieyn, with the same 
number. (j, A. H ) 


determined the existence and life of the Teutonic community for a 
thousand years apart from the rest of the European family, are all 
attractive By the philologist the island is reverenced as tlie home 
of a tongue which (though like our own it has suffered deep phonetic 
change) yet most nearly represents m a living form the tongue of 
our earliest Teutonic forefathers. And by many more than these 
students Iceland is fondly regarded as the land where, long before 
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the “ literary eras '* of England or Germany, a bnlliant period of 
intellectual life produced and elaborated in its ow n distinct foi m of 
expression a literature superior to any north of the Alps before 
the Ihnaunamie since the downfall of Old Home in power, purity, 
and life, 

!i kgm with luxury, m which wc are chiefly concerned with 
the Jirs: and fourth periods of the island’s inhabited existence, and 
first the ‘settlement ” Shortly after the discover}' of Iceland by 
the ScaudiEuuan, c 850 (it hall Ion*; been inhabited by a small 
cjlony of Irish Cnldees), a stream of immigration set in towaids it, 
which lasted for sixty years, and resulted in the establishment of 
some 4000 homesteads scattered round the habitable fringe about 
the great bsjs and fli tlis 

In this immigration three distinct streams can be traced _ (1) 
About 870-890 four great noblemen from Norway, Ingolf, Ketil 
Hang. Skalla-Grim, and Thorolf, settled with their dependants in the 
south-west of the new found land (2) In 890-900 theie came from 
the Western Islands Queen Aud, widow of Olaf the White, Ling of 
Dublin, preceded and followed by a number of her kinsmen and 
relations f many like lierselt being Christians), Helgi Biolan, Biorn the 
Eastern, Helgi the Lean, Ketil the Foolish, Ac , who settled the best 
land m the island (west, north-west, and north), and founded fami- 
lies who long swayed its destinies Besides this most important 
immigration of all there came fiorn the Western Islands a fellowship 
of vikings seeking a free home m the north They had colonized 
the west m the viking times; they had “fought at Hafursfirth,” 
helping their stay-at-home kinsmen against the centralization of the 
great head-king, who, when he had crushed opposition m Norway, 
sailed after the*e turbulent colonists across the North Sea, ami 
followed up his victory bv compelling them to bow T to his rule or 
fly again to fresh haunts" whence they could not so easily interfere 
w ith his projects Such w ere Ingimund the Old, Geirmtmd Hellskm, 
Thord Beard le (who had wed St Edmund’s grand-daughter), Audun 
Shackle, Bryniulfthe Old, Urn, to whom Haloid promised the earl- 
dom of the new land if he could make the settlers acknowledge him 
asking, a hopeless project, and others by whom the north-west, 
north, and east were almost completely “claimed ” (3) In 900-930 
a few inure incomers direct from Norway completed the settlement 
of the south, north-east, and south-east Among them were Earl 
Hroliaug (half brother of Hrolf Ganger and of the first earl of 
Orkney), Hialti, Hrafnkell Frey’s priest, and the sons of Asbiorn 
Fully three quarters of the land was settled from the west, and 
among these immigrants there was no small proportion of Irish 
blood In 1109 there were 4500 franklins, i 1 , about 50,000 souls 

The unit of Icelandic politics is the homestead with its franklm- 
owner (bumh), its primal organization the hundred-moot (thing), its 
tie the goforS or chieftainship The chief who had led a band of 
kinsmen and dependants to the new land, taken a “ claim” theie, and 
parcelled it out fieely amaug them, naturally became their leader, 
presiding as priest at the tem pie feasts and saoi ifiees of heathen times, 
acting as president and speaker of their moot, and as their respon- 
sible representative towards the neighbouring chiefs and their clients 
He was not a feudal lord nor a local sheriff, for any franklin could 
change his got>or$ when he would, and the rights of “judgment by 
peers ” were in full use , moreover, the office could he bequeathed, 
sold, divided, or pledged by the possessor ; still the go$i had con- 
siderable power and influence as long as the commonwealth lasted. 

At first there was no higher organization, but disputes between 
neighbouring chiefs and their clients, and uncertainty as to the law, 
brought about the C&Mhtutim of Uljliot, c 930, which appointed a 
central moot for the whole island, the Al-ihmg, and a speaker to 
speak a single “law” (principally that followed by the Gula-moot m 
Norway); the Ik/orms. of Thord Gdlir, 964, settling a fixed num- 
ber of load moots and chieftaincies, dividing the island into four 
quartos (thus characterized by An north, thickest settled, most 
f&mm ; east, first completely settled ; south, best land and greatest 
chiefs ; west, remarkable for noble families), to each of which a head- 
court, the “quarto-court,’" was assigned; andihe Innovations of Skapti 
(ascribed in the saga to Ski) the Law-Spmker (d. 1030), who set up 
a “fifth court” as the ultimate tribunal in criminal matters, and 
strengthened the community against the chiefs. But here constitu- 
tional growth ceased : the law-making body made few and unimport- 
ant modifications of custom ; the courts were still too weak for the 
chiefs who misused and defied them; the speaker’s power was not 
sufficiently supported to enable him to be any more than a highly 
respected lord chief justice, whereas he ought to have become a 
justim if anarchy was to be avoided ; even the ecclesiastical 
innovations, while they secured peace for a rime, provoked in the 
end the struggles which put an end to the commonwealth. 

Christianity was introduced c 1000. Tithes were established in 
1098, and an ecclesiastical code made c. 1125. 

The first disputes about the jurisdiction of the clergy were moved 
by Gudmund in the 13th century, bringing on a civifwar, while the 
questions of patronage and rights over glebe and mortrnainland occu- 
pied Bishop A mi and his adversaries fifty years afterwards, when 
gm land was under Norwegian viceroys and Norwegian law. For 
the mtil wars of the 13th century broke down and exterminated 


the great houses who had monopolized the chieftaincies and 
abused their power for their own ends , and after violent stiuggles 
(m which the Sturlungb of the first generation perished at Oilygstad, 

1238, and Beykiaholt, 1241, while of the second generation Thoid 
Xakali was called away by the king m 1250, and Thoigils Skardi 
slam xn 1258) the submission of the island, quarter aftei quarter, 
took place m 1262-64, under Gizur’s auspices, and the old Common 
Law was replaced by the New Noise Code “ Iionside” m 1271 

The political life and law of the old dajs is abundantly illustrated 
in the sagas (especially Eyrbyggia, Hsensa-Thori, Rejk-daala, 
Hrafnkell, and Niala), the two collections of law -scrolls (Code x 
Meyius, c 1235, and StadarhotsBook, c 1271), the Libellus, the Liber- 
fiagmints, and the Landnamabok of An, and the Diploraatanum 
X Maurci has made the subject his own in his Milage, Island , 

Giagas, Ac 

The mediaeval Icelandic church had two bishoprics, Skalholt 
(8 ,\Y , and E ) 1056, and Holar (N ) 1106, and about 175 parishes 
(two- thirds of which belonged to the southern bishopric) They 
belonged to the metropolitan see of Bremen, then to Lund, lastly to 
Nidaros, 1237. Theie weie several religious foundations Thingoi e 
(founded 1133), Thwera (1155), Hitardale (t 1166), Kirkby Nunnery 
(1184), Staff Nunneiy (1296), anff Saurby (c 1200) ueie Bene- 
dictine, while Yei (1168), Flatey after Holyfell (1172), Videy (1226), 
Madderheld Priory (1296), and Sknd Pnory (14th century) were 
Augu&tmian The bishops, elected by the people at the Al-tlung 
till 1237, enjojed considerable pow r er and influence, and were most 
of them distinguished men , tivo, Thorlak of Skalholt and John of 
Holar, were publicly voted saints at the Al-thmg after due ex- 
amination of their claims to that distinction, and one, Gudmund, 
received the title of “ Good” by decree of the bishop and chaptei 
Full details as to ecclesiastical history will be found m the Bishop' 

Lues (edited by Dr Yigfusson) 

Iceland was not agricultural but pastoral, depending upon flocks Mode of 
and herds for subsistence, for, though rye and other gram would life 
giow in favoured localities, the hay, self-sown, was the only regular 
crop. In some districts the fisheries and fow ling were of importance, 
but nine-tenths of the population lived by their sheep and cattle, 
which gave them food, clothing, and such products ioi export as 
| enabled them to import wood for building, iron for tools, and a few 
luxuries, as honey, wme, gram for brewing, and foreign clothes, fur, 

Ac Life on each homestead w as regulai ly portioned out — out-dooi 
occupations— fishing, shepherding, fowling, and the important hay- 
making and fuel-gathering— occupying the summer , while m-door 
business— weaving, tool-making, Ac , filled up the long winter 
The year was broken by the spring feasts and moots, the great 
Al-thing meeting at midsummer, the marriage and ami gatherings 
after the summer, and the long yule feasts at midwinter. There 
were but two degrees of men, free and unfree, though only the 
franklins had any political power, and, from the very nature of the 
life, social intercourse was peculnuly unrestrained and nnfetteied , 
gobi and thrall lived the same lues, ate the same food, spoke the 
same tongue, and differed little m clothing or habits The 
poorest franklin was the social equal of the pioudest chief, and in 
a few generations the freed man or landless dependant might be- 
come their peer m public estimation, piouded he got a homestead 
of his own The thrall had a house of his ow T n and was xathei 
villem or serf than slave, having rights and a legal puce by law 
Dunng the heathen days many of the great duels passed part of 
their lives m Norway at the king’s couifc, but after the establish- 
ment of Christianity in Iceland they kept more at home, still 
visiting the Continent, however, for purposes of state, suits with 
clergy, Ac. But the trade was from the first m foreign (Norse) 
hands almost entirely. 

The inti eduction of a church system brought little change The 
great families put their members into orders, and so continued 
to enjoy the profits of the land which they had given to the church , 
the priests mamed and otherwise behaved like the franklins around 
them in every-day matters, farming, trading, going to law like 
laymen , so that, m spite of the efforts of the more earnest church 
reformers, the church was powerless to promote centralization 
against the feuds and jealousies of the great houses 

The old life m the commonwealth was turbulent and anarchic, Effects 
but free and varied ; it produced men of mark, and fostered bravery, of the 
adventure, and progress The great chiefs w T ere indeed only greater union 
franklins ; but them wealth and comparative luxury gave them and 
leisure and opportunities for culture which raised them as examples change 
and leaders above their fellows, the pnde of birth piesened a of law 
nobility of feeling and high standaid of honour amid much of 
violence and chicane. But all this now ceased, and there was left 
but a low dead level of poor peasant proprietors without pnde in 
the past, political interest in the present, or ambition of the future, 
careless of all save how to live by as little labour as possible, and 
pay as few taxes as they could to their foreign rulers. The island 
received a foreign governor (Bart, Kirdstjon, or Stiptamtmadr as 
he has been successively called), and was parcelled out into local 
counties (syslur), administered by sheriffs (syslumadr) appointed 
by the king. A royal court took the place of the Al-thing courts ; 
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the local business of the local things was earned out by the 
(hteppsfjoi i) bailiff, a subordinate of the shenti , and the go5or5, 
things, quarter-courts, trial by jury, &e , Mere all completely swept 
away by these innovations, which have continued with mere changes 
of detail till the present century The power ot the crown was 
meieased by the confiscation of the great Stuilung estates, which 
w ei e under-leased to fanners, while the early falling off of the Noi^e 
trade threatened to depuve the island of the means of existence, 
for the great epidemics and eruptions of the 14th century had 
grai ely attacked its pastoral wealth and ruined much of its pasture 
and fishery, for the time at least The union of the Three Crowns 
transfeued the practical mle of Iceland to Denmark m 1280, and 
the old Treaty of Union, by which the island had reserved its essen- 
tial lights, was disiegarded by the absolute Danish monarchs , hut, 
though new' taxation was imposed, it was rathei their careless 
neglect than their too active interference that damaged Iceland’s 
mteiests But for an English trade, which sprung up out of the 
half-smuggling, halt-buccaiieeiing enterprise of the Bristol mer- 
chants, the island would hai e fared badly indeed, for during the 
whole 15th century then trade with England, exporting sulphur, 
eidei down (which the English taught them the value of), wool, and 
salt stock-fish, and impoitmg as before wood, iron, honey, wine, 
gram, and flax goods, w T as then only link with the outer world 
This period of Iceland’s existence is torpid and eventless she had 
got peace but with few r of its blessings, all spirit seemed to have died 
with the commonwealth , even shepherding and such agriculture as 
there had been sank to a lower stage , waggons, ploughs, and carts 
w'ent out of use and knowledge, aichitecture in timber became a lost 
art, and the fine carved and painted halls of the heathen days were 
leplaced by turf-w ailed bams halt sunk m the earth, and lasting at 
best a generation , the lutge decked luggers of the old days gave way 
to small undecked fishing-boats , it is needless to add that letters 
were neglected, and that all remembrance of the commonwealth 
penshed utterly 

The Be- The Deformation here as elsewheie had a one-sided effect it 
forma- wakened men’s mmds, opening new’ vistas of hope and new fields of 
tion thought, hut it left then bodies and circumstances little changed, 
or, if at all. for the woise Its necessary complement, a social and 
political levolution, never came to Iceland The Hanse trade 
replaced the English for the worse , and the wretched Danish 
monopoly which succeeded it when the Danish kings began to act 
again with vigour, under the stimulus of European changes, w as 
still less profitable The glebes and hospital lands were a fresh 
pow T ei in the hands of the crown, and the subservient Lutheran 
clergy became the most powerful class in the island, while the had 
system of under-leasing at rackrent and short lease with unsecured 
tenant light extended m this way over a great part, at least a quarter, 
of the better laud, stopping any possible progress The details of 
the lehgious change aie uninteresting nearly all who took active 
part m it on either side were men of low type, moved by personal 
motives rather than religious zeal , and, though it should be noticed 
that the fires of martyrdom weie never lighted m Iceland, the story 
of the easily accepted Befoimation is not altogether a pleasant one 
"When it was once accomplished, the little knot of able men who 
came to the front for tw o or three generations, stirred by the new 
Me that had been breathed into the age, did nobly m preserving 
the reeoidsof the past for a later time to value and appreciate, while 
Odd and Hallgrmi exhibit the noblest impulses of their time 
Decad- A new’ plague, that of the English, Gascon, and Algerine pirates, 
ence, marked the close of the 16th century and opening of the 17th, 
causing widespread panic and some devastation m 1579, 1613-16, 
and 1627- Nothing points more to the helplessness of the natives’ 
condition than their powerlessness against these tiresome foes But 
the 18th century is the most gloomy m Iceland’s annals Small-pox, 
famine, sheep disease, and the awful eruptions of 1765 and 1783 
follow each other m hrnble succession Against such fearful 
visitations, which reduced the population by about a fouith, little 
could be done, and when the only man who might have roused the 
Icelanders from their misery, distiess, and impoverishment, thenoble 
and patiiotie Eggeit Olafsson, a hero of the old type, was drowned 
m full career m 1768, it is hardly to be wondered at that things 
grew from had to W'oise, and that a listlessness and torpidity crept 
over the national character, the effects of wdnch it is only beginning 
to shake off The few' literary men, whose work was done and 
whose hooks weie published ahioad, weie only concerned with the 
past, and Jon Widalm is the one man of maik, beside Eggert 
Olafsson, who woiked and wiote for his own generation. 1 
Modern Gradually the ideas which weie agitating Europe ciept thiough 
times Scandinavia into Iceland, and, now that scholars and travellers of 
mark and influence had drawn attention to the island, its claims 
were more respectfully listened to. The Continental system, which, 
by its leading to the blockade of Denmark, threatened to starve 
Iceland, was neutralized by special action of the British Government. 
Trade and fishery grew a little brisker, and at length the turn came 

The rationalistic movement, an unlovely attempt at reform, 

1 For the periods succeeding the union, Daniih state papeis and the Hutory of 
Finn Jonsson are the best authority 


headed by Magnus Stephenson, a patriotic, narrow-minded lawyer, 
did little good as far as church reform went, but was accompanied 
by a more successful effort to educate the people by means of bringing 
within their reach the practical knowledge of the day A Useful 
Knowledge Society, such as Brougham delighted in, was formed and 
did some honest w oik New spapei sand periodicals were published, 
and the very stir which the ecclesiastical disputes encouraged did 
good "When free trade came, and when the free constitution ol 
Denmark had produced its legitimate effects, the intelligent and 
able endeavours of a few patriots such as Jon Sigurdsson were able to 
push on the next geneiation a step further, in spite of such physical 
obstacles as the sheep disease Questions of a modem political com- 
plexion arose , the cattle export controveisy and the great home 
rule struggle began The intelligence of a people whose love for 
knowledge and mental attainments have always been high seconded 
its leaders well, and after thirty years 3 agitation home rule was 
conceded m 1874 The absolute syslumadr and hvchtjon became 
popular officials assisted by elected boards The Al-thing, a mere 
council of powerless delegates, was leplaced by a repiesentative 
assembly of two chambers (composed of thirty members chosen by a 
a popular and wide sufhage, and six crown nominees) with legislative 
powers, and other reforms were comprised m this giant Eurthei 
political changes, such as the introduction of a jury system to leplace 
the Danish umpire-and-assessor procedure, are now being considered 
by the liberal party. There are many peculiar circumstances 
present m the condition of Iceland, the absence of towns, equality 
of society m a sense which exists in no other European community, 
difficulty of communication, and the intense conservatism and dis- 
like of activity or change which must necessarily characterize a com- 
munity so long isolated and lt forced into lazy habits for lack of 
opportunity.” But that emigration should have begun, and fami- 
lies left the old home for Canada and the United States to seek a 
better climate, a richer soil, and the hopes of pi ogress which me so 
distant athome, is certainly remarkable , and, if the difficulties winch 
must surround emigrants who have never seen a road, a tree, or a 
plough, on their first taking up an agricultural life, are overcome, 
the results may he very important to the mother country. 

Literature 

Poet) y —Iceland has always borne a high renown for song, hut Poetry 
has never produced a poet of the highest order, a fact for which one 
can only account by noticing that the qualities which m other lands 
were most sought for and admired mpoetiyw’erem Iceland lavished 
on the saga, a prose epic, and that Icelandic poetry is to be rated veiy 
high for the one quality which its authors have ever aimed at — 
melody of sound To these generalizations there are hut few excep- 
tions, albeit, in considering the history of this branch of Icelandic 
literature, we are at once met by an apparent contradiction to them, 
a group of poems which possess the very qualities of high imagina- 
tion, deep pathos, fresh love of nature, passionate diamatic pow'ei, 
and noble simplicity of language which Icelandic poetry lacks The 
solution is that these poems do not belong to Iceland at all. They 
are the poetry of the “Western Islands/’ 

It was among the Scandinavian colonists of the Biitish coasts that Poetry 
m the first generations after the colonization of Iceland therefrom a of the 
magnificent school of poetry arose, to which we owe w oiks that for Western 
power and beauty can he paralleled in. no Teutonic language till cen- Islands 
tunes after their date To this school, which is totally distinct 
fiom the Icelandic, ran its own course apart, and perished before 
the 13th centuiy, the following woiks belong (of their authors we 
have scarcely a name or two , their dates can he rarely exactly fixed , 
hut they lie between the beginning of the 9th and the end of the 
10th centuries), classified into groups — 
a. The Helgi trilogy (last third lost save a few verses, but pre- 
served m prose m Hromund Grijisson's Saga), the Raising ofAn- 
ganty and Death of Hiahnar (m Henarar Saga), the fragments of 
a Wolsung Lay (part interpolated m eaiher poems, part underlying 
the prose m Volsunga Saga), all by one poet, to whom Dr Yig- 
fusson w’ould also ascribe Foluspcl, VcgtamsJaida, Thrymskvi&a, 

Giotta Song, and Volundar-kvifta 
b The Diamatic Poems — Myting of Loll, the Lay of Slmii, the 
Lay of Hai haul, and several fragments, all one man’s work, to 
whose school belong, probably, the Lay undei lying the story of 
Jvar’s death m Sholdunga Saga 
c The Didactic Poetry — Grvnmsmal, Vciflhrudnwn a l, Alms - 
mat, &e 

d The Genealogical and Mythological Poems .-Hyndla-LioA, 
written for one of the Haurda-Kan family, so famous m the Oikneys ; 
Ynglmga-ial and Haust-long , by Tliiodulf of Hvln, Rig's Thul, &c 
e The Dirges and Battle Songs,— such as that on Hafur-firth 
Battle , by Thiodulf of Hvm or Homklofi, shortly after 870 ; EmHs 
Dirge, between 950 and 969, the Dart-Lay on Glontarf Battle, 

1014 , Biarka-mal (fragments of which we have, and paraphrase of 
more is found m Hrolf Kralc%'s Saga and in Saxo). 

There are also fragments of poems in Half s Saga, Asinund Xappa- 
Barn's Saga, m the Latin verses of Saxo, and th« Shield Lays by 
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Brad, , of tlh school, which closes with the Sinugmg, a power- 

fl.T fhrrt an ru^te^rie woem, n calling *ome of the early composi- 
te.^ f t f tie Irish C Lurch, ml nth the 12th century Lay of 
jlz i )t r f £\rW, Fk Pm:r£ &>,*£ (llammal), and Km- 
7 , T,,’ ts which sve may add those singular Gloss-poems, the 
T/ 1 7 ' r, wb ! h also belong to the Western Isles 
p ( t „ Tti Grr^aud, h eland’s farthest colour, founded in the 10th 
„ { p- ta- : rtury, re owe the two Lays of Ath, and probably Hymskvi&a, 
hud " u" i h* though, as was to be expected, of a weirder harsher cast, 
v, 1 1 elt mg to the W t stern Isles school and not to Iceland. In form 
all tlif-s * pones belong to two or three classes — ki i&t, an epic 
“mtiWi”; fat, a genealogical poem; diapa, songs of praise, Ac , 
\mtti n in modifications of the old Teutonic metre which we know 
in Beowulf ; yn.Hr and PAhr, spell and charm songs m a more lyric 
mt asui e, and mal, a dialogue poem, and hod, a lay, in elegiac 
in. a- arc suited to the subject 

The t hamcterLtics of this Western school are no doubt the Tesult 
of the contact of Scandinavian colonists of the vikiug-tule, living 
Ims of the willed; adventure, tossed by war and storm, with an 
imaginative and civilized race, that exercised upon them a very 
strong and lasting influence (the effects ot which were also felt m 
Man l, but in a different way) The frequent mb rummages 
which mingled the best families of either race are sufficient proof of 
the cl.se communion of Northmen and Celts in the 9th and 10th 
centuries, while tlieie are m the poems themselves traces of Celtic 
mythology, kn image, arid manners 1 

P'M'tryof % hm one turns to the early poetry of the Scandinavian, conti- 
tv Pt ,m- Utah, preserve .1 in tlie rune-rtivw on the memorial stones of 
non- Sued i*t, Norway, and Denmark, in the didactic Hamnal, the 
wealth. Grrai lYEung bvi (i c , Sigurd II , Fafms’s Lay, Sigrdrifa’s Lav), 
and 11 nrdw ml, all continental, and aU entirely consonant to the 
remains of our own Old English poetry in metre, feeling, and treat- 
ment we eirt see that it is with this school that the Icelandic 
“nick re rt arc m cvmptlhy, and that from it their verse naturally 
des^nh. Tim only difference between them is that, while the 
fimUmental characteristics of shrewdness, plain straighttorward- 
in vn and a certain stem way of looking at life are common to both, 
tin* Kkndie s. hool adds a complexity ofstiucture and ornament, an 
dak tratc mythological and enigmatical phraseology, and a regularity 
of rhv me, assonance, luxuriance, quantity, and syllabification, which 
It caught up from the Latin and Celtic poets, and adapted with 
exquisite ingenuity to its own main object, that of securing the 
greatest possible beauty of hound 

The fust generations of Icelandic poets were veiy remarkable 
nu n, and ramble in many ways the later troubadours : the books 
of the kings an I the sagas are full of their strange lives. Men of 
goo! birth ^ nearly al«av B , too, of Celtic blood on one side at least), 
thty Live L’tlanl young and attach themselves to the kings and 
earn of the north, living in their courts as their henchmen, sharing 
their adventures in weal and woe, praising their victories, and 
hymning their deaths if they did not fall by their sides —men of 
quick pis-sinn, unhappy m their loves, jealous of rival poets and of 
their own fame, ever ready to answer criticism with a satire or with a 
sword-thrust, but clinging through all to their art, in which they 
attained most marvellous skill. 

Such men were Egili, the foe of EirikBloodaxe and the friend of 
JEthetstan ; Kormak, the hot-headed champion ; Eyvind, King 
Hakotds poet, called Skalckpoiler, because he copied in his dirge 
over that Mug the older and finer Etnks~mal; Gunnkug, who sang 
at J&Mre&k court, and Ml at the hands of a brother bard Hrafn ; 
Hailfml, Olaf Tryggvasonk poet, who lies m Iona by the side of 
Macbeth ; Sighvat, Saint Olafs henchman, most prolific of all his 
comrades ; Thormod, Coalhrow’s poet, who died singing after Stickie- 
st ad battle, Ref, Ottar the Black, Arnor the earls' poet, and, of 
those whom poetry was almost confined to Iceland, Gretti, Biorn 
the Hitdale champion, and the two model Icelandic masters, Linar 
Skuksoa and Markus the Lawman, both of the 12th century. 

It is impossible to do more here than mention the names of the 
mot.! famous of the long roll of poets winch are noted in the works 
of Snorri and in the two SkaMa-fal It is evident that they 
mu -A differ greatly in style- and tone, as they range from the rough 
and noble pathos of Ml, the mystic obscurity of Kormak, the 
pndr> and grief of IMlfmi, and the marvellous fluency of Sighvat, 
tu the florid intricacy of Emar and Markus. 

The art of jwrtiy, which stood to the Icelanders in lieu of music, 
wa% and still, much cultivated in the island ; scarcely any pro- 
aim nt man but knew how to turn a mocking or laudatory stanza, 
and down to the fall of the commonwealth the accomplishment 
was in high request In the literary age the chief poets belong to 
the great Stnrlung family, Snorri and Ms two nephews, $turk and 
Olaf, the ’White Tort, being the most famous 14 makers’* of their 


i tay of these poems were Englished in prose by the translator &{ MafieM 

B Tfiorpe In hm&mtind's Edda* and two or three by Messrs Morris and Me 
anssen, as appendices to their translation of Ydtvugt * $am Earlier transl 
mm M verse are those ia Drydens MUuU**§ (rol ri ), A. Coaleh m 
Ma&Uaafs TrmtteiutoSr. and W Herbert's Old Icelandic Poetry Gray’s rmia 
of mi Yegtam&ida are well known 


day Indeed, it is m Snorri’s Edict, a poetic grammar of a veiy 
perfect kind, that the best examples of the whole of northern poetry 
are to be found. The last part, Hattatal , a treatise on metre, was 
written for Earl Skull about 1222, m imitation of Earl Eognvald 
and Hall’s HatlahjhU {Glacis metrm), of 1150 The second pait, 
Slahhlapai-wil, agradus of synonyms and epithets, which con- 
tains over 240 quotations from 65 poets, and 10 anonymous lays — 
a treasury of verse— was composed c 1230 The first pait, an ex- 
quisite sketch of northern mythology, Gylfa-gimung , was piobahly 
prefixed to the whole later 2 There is some of Stmla’s poetry m 
ins Iskndinga Saga, and verses of Snoiri occur m the Gi am- 
radical Tnatisc on figures of speech, &c , of Olaf, which contains 
about one hundred and forty quotations from 'various authors, and 
was written about 1250 

Besides those souices, the Kings * Lives of Snorri and later authois 
contain a great deal of verse by Icelandic poets King Harold 
Sigurdsson, who fell at Stamfoid Budge 1066, was both a good 
critic and composed himself Many tales are told ot him and his 
poet visitors and henchmen The Icelandic sagas also comprise 
much verse winch is partly genuine, partly the woik of the 12th 
and 13th centuiy editors Thus there are genuine pieces in NiaVs 
Sag* (chaps 34, 78, 103, 126, 146), in Eyi byggvi, Laxdcda , Eyil’s 
Eigtc (part only), Grdtla (two and a half stanzas, cf Landncmabolc), 
Biouds Saga, Gunnlawfs Saga, HavauVs Saga , Koimak's Saga, 
Vig(t-Ghm' s Saga,Enl the. Reel's Saga , and Fostbmch a Saga 
In XiaVb, Gislis , and Eioplcmfs Sons' Sagas theie is good veise of 
a later poet, and m many sagas worthless rubbish foisted m as 
ornamental w herevei there was a chance of doing so 

To these may be added tw o or three woiks of a semi-literary kind, 
composed by learned men, not by heroes and warriors Such aie 
Konunga-tal, Hugsvwnmal (a paraphiase of Cato’s Distiehs), 

Mali As Prophecy (paraphiased fiom Geoftiey of Monmouth by 
Gmmlaug the monk), Jomsulinga-ch apa (by Bishop Ketil), and 
the Islcnclinga-chajm, which has preserved brief notices of seveial 
lost sagas concerning Icelandic worthies, with which Gudmundar- 
dropa , though of the 14th centuiy, may he also placed 

Just as the change of law gave the death-blow to an already MetK- 
penshrag commonw ealth, so the rash of mediaeval influence, which awal 
followed the union w ith Hoi way, merely completed a process which poeti y 
had been in force since the end of the llth century, when it over- 
threw the old Icelandic poetry m favour of the Bimui 

The introduction of the Danz, ballads (or fornheedt, as they aie 
now called) for singing, with a burden, usually relating to a love- 
tale, which were immensely popular with the people and performed 
by whole companies at weddings, yule feasts, and the like, had 
relegated the regular Icelandic poetry to more senuus events oi to 
the more cultn ated of the chiefs But these “jigs,” as the Eliza- 
bethans would have called them, dissatisfied the popular ear m 
one way • they were, like our own old ballads, which they closely 
resembled, in lhyme, but void of alliteration, and accordingly they 
w'ere modified and replaced by the “ Rimur,” the staple literary pi o- 
duet of the 15th centuiy These were rhymed but also alliterative, 
m regular foim, with piologue or mansong (often the piettiest part 
of the whole), mam portion telling the tale (mostly derived in 
earlydays from the French romances of the Cailovmgian, Arthuiian, 
or Alexandrian cycles, or fiom the mythic or skrok-sogui), and 
epilogue. Their chief value to us lies m their having pieserved 
versions of several French poems now lost, and m then evidence 
as to the feelings and bent of Icelanders m the ‘'Dark Age” of the 
island’s history The nng and melody which they all possess is 
their chief beauty 

Of the earliest, Olafmma , by Eraar Gilsson (c 1350), and the best, 
the Anstophame SMda-rhm (c 1430), by Emar Fostri, the names 
may be given. Kimur on sacred subjects was called “ Dikfur”, of 
these, on the legends of the saints’ lives, many remain The most not- 
able of its class is the Lilia of Bystem Asgrimsson, a monk of Holy- 
fell {c 1 350), a most “ Weet sounding song ” Later the poems of the 
famous John Arason, last Catholic bishop of Holar (c 1630), Liomr 
(“Gleam”) and Tlslargrdtr (“Passion-tears”), deserve mention 

Taste has simk^sinee the old days , but still this Tiraiur poetry is 
popular and genuine, and m such hard and evil days as came upon 
Iceland after the fall of the old houses had, destroyed such tradi- 
tional history and civilization as had fostered the saga, it is perhaps 
rather a wonder that the torch was still alight than that its glimmer 
was feeble and smoky Moreover, the very prosaic and artificial 
verse of Sturla and the last of the old school certainly deserved the 
oblivion which came over them, as a casual perusal of the stanzas 
scattered through Idendmga will surely pi ove. It is interesting to 
notice that a certain number of Tcmnmgav (poetical paraphrases) 
have survived from the old school even to the present day, though 
the mass of them have happily perished . The change mthophoneszs 

2 This prm MMa (from which the Eddie Lap got tftetr name) has hem 
partly tamed into English hy Sir 0 \Y Dasent, hy the translator of Mallet and 
by Mr Anderson, and will he found, treared of more at length under Edo*. 
Mallets forthem Mfthcloyp, & honk which first draw Englishmen’s attention to 
m religious Ideas of their forefathers, is not to he depended on m any war, be- 
longing, as it does, to the pra-sdentific age. Bunsen’s speeulations at a kter 
dal e are entirely f and! ul and visionary. 
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of the language is well illustrated by the new metres as compared 
with the old Icelandic Diotthmh m its varied forms. Most of 
the older Rimur and Diktm are as jet imprinted Many of the 
foralvcedi are printed m a volume ot the old Nonhsle Litoatin- 
Samfiml 

Refor- The effects of the Reformation was deeply felt m Icelandic litera- 
ination tiue } both prose and veise The name of Hallgiim Petersen, whose 
peno 1 Passion-hymns, * ‘ the flow'er of all Icelandic poetry,” have been the 
most popular composition m the language, is foiemostof all writers 
since the Second Change of Faith The gentle sweetness of thought, 
and tlio exquisite harmony of wording m hia poems, moie than 
justify the populai veidict His Hymns were finished m 1600, and 
published m 1666, two great Protestant poets thus bemg contem- 
poraries A collection of Refoimation hymns, adapted, many of 
them, from tho Geiman, the Holar-bmk, had pieceded them m 
1619 Theie was a good deal of veise-wntmg of a secular kmd, 
fax inferior m every way, during this petiod In spite of the many 
physical distresses that weighed upon the island, ballads (fui akuuh) 
lvere still written, ceasing about 1750, Rimitr composed, and more 
elaborate compositions published 
The most notable names are those of the improvisator e Stephen 
the Blind , Thorlak Gudbrandsson, author of U (far- Rimur, d 1707 , 
John Magnusson who wrote Hnstafla , a didactic poem, Stefan 
Olaf&son, composei of Psalms, Rimur, &e , d 1685 , Gunnar 
Pahson, the authoi of Gviinaislag , often punted with the Eddie 
poems, c 1791 , aud the famous Eggert Olafsson, traveller, natuiahst, 
and patnot, whoso untimelj death m 1768 was a great loss to his 
country, which his energy and talents might have roused Iron its 
torpox His Bimadar-ballr, a Georgic written, like Tussei’s Points , 
with a practical new of raising the state of agriculture, has always 
been much pnzed Paul Widalm’s ditties are very naive and clever 
Modern The Reformation had produced a real poet, but the material rise 
poetry of Iceland has not yet done so Many have wutten, but few have 
shown any great talent , peihaps the best has been Sigurd of Broad- 
filth, many of whose prettiest poems were composed in Greenland, 
like those of Jon Riarmsson before him, c 1750 , John Thorlaksson’s 
tianslition of Miltons great epic into Eddie verse is praiseworthy 
m intention, but, as may bo imagined, falls far short of its aim He 
also turned Pope’s Essay on Man and Klopstock’s Messiah into 
Icelandic Benedikt Grondal ti led the same e\pei iment w ith Homer 
m his Ikon's Kucdi, c 1825 There is a fine prose translation of the 
Odyssey by SwembiornEgillson, the lexicographer, both faithful and 
poetic m high degree Many poems of varying but little merit 
will be found m the periodicals of this and last century, the serious 
verse being pseudo-classic for the most part and falsetto m tone 
The satiric verse, such as John Thorlaksson’s on Magnus Stephen- 
son’s projects and { { reforms,” and the ditties oil alt kinds of sujets 
iV occasion, are better, but much of their meaning is lost to a stranger 
With the latest school of poets who have begun to imitate foreign 
metres (unalliterative) and to translate foreign poets, it i3 hardly w f orth 
while to linger A translation of Shakespeare and of several of 
Byi on’s poems may be noticed as curiosities Of minor poetry there 
is still an abundant ciop , even in Gimli, the far-off Canadian colony, 
“In MemoriaiEY verses and wedding-hymns of irreproachable form, 
but wooden thought, are printed and admired That Iceland, most 
idyllic of modern lands, is capable of supplying subject and material 
for something higher than all this there is no doubt , but, before any- 
thmgof real worth can be written, the old stock-in-trade of wmm-out 
mythology and pseudo-patriotism must be thrown aside for ever 
The saga. History and Biography —The real strength of Icelandic litera- 
ture is shown m its most indigenous growth, the “ Saga ” Tins 
is, in its purest form, the life of a hero, composed in regular 
form, governed by fixed rules, and intended for oral recitation 
It bears the strongest likeness to the epic in all save its unver- 
sified foim ; m both aie found, as fixed essentials, simplicity of 
plot, chronological order of events, set phrases used even m 
describing the restless play of emotion or the changeful fortunes 
of a fight or a storm, while in both the absence of digression, 
comment, or intrusion of the narrator’s person is invariably 
maintained The saga grew up m the quieter days which follow ed 
the Change of Faith (1002), when the deeds of the great families’ 
heroes weie still cherished by their descendants, and the exploits 
of the great kings of Norway and Denmark handed down with 
reverence from the mouths of those that had fought and sung by 
their side Telling of stories was a recognized form of entertain- 
ment at all feasts and gatherings, and it was the necessity of the 
reciter which giadually worked them into a regular form, by which 
the memory was relieved and the artistic features of the story 
allowed to be more carefully elaborated That this form was so 
perfect must be attributed to Irish influence, without which indeed 
there would have been a saga, but not the same saga It is to the 
west that the best sagas belong , it is to the west that nearly every 
classic writer whose name we know belongs , and it n> precisely m 
the west that the admixture of Irish blood is gieatest In compar- 
ing the lush tales with the saga, there will be felt deep divergencies 
in matter, style, and taste, the nehness of one contrasting with the 
chastened simplicity of the other j the one’s half-comic half-earnest 
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bombast is wholly unlike the other’s grim humour; the marvellous, 
so unearthly m the one, is almost credible m the other , but m both 
are the keen grasp of character, the biting phrase, the Iov c of action, 
and the delight m blood winch almost assumes the garb of a religi- 
ous pasaion 

When the saga had been fixed by a generation or two of oial 
reciters, it was written down , and this steieotjped the foim, so that 
afterwards when literary woiks were composed by learned men 
(such as Abbot Kail’s Sueiris Saga and Stuila s Ishmh.rya) the 
same stjle was adopted 

Taking first the sagas relating to Icelanders, of which some tlm ty- belaidi 
fix e or foi ty remain out of thrice that number, w e find that they w a e ciga* 
that written down between 1140 and 1220, m the gena ition which 
succeeded An and felt the impulse his books bad gn en to v. i iting, on 
separate scrolls, no doubt: mainly for the leuteiA convenience , tlut 
they then went through all the different phases which such populu 
compositions have to pa^s in all lands —editing and compounding 
(1220-1260), padding and aniphfj mg (1260-1 300 i, and finally collec- 
tion m large MSS (14th eenturj ) Sagas exist showing all the -e 
phases, some primitive and rough, some refined andbtautiht 1, ‘•ome 
again diluted and weakened, according as their copjists have been 
faithful, artistic, or foolish , foi the first generation of MSS hat e 
all perished We have also complex sagas put together m the 13th 
century out of the scrolls relating to a given locality, such a gioup 
as still exists untouched m Vapnflulmja bemg fused into such a 
saga as Xiala oi Laxdtda Of the authors nothing is known , wo 
can only guess that some belong to the Stuilung school According 
to subject they fall into two classes, those l elating to the older 
generation before Christianity and those telling of St Olaf’s contem- 
poraries , only two fall into a third generation 

Beginning with the sagas of the w'est, most perfect in style and Of the 
form, the earliest m subject is that of Gold- Than {c 930), whose west 
adventurous career it relates , Hcn-Thon's Saga tells of the burning 
of Blund-Ketil, a noble chief, an event which led to Thoul Gelh’s 
reforms next year (c 964) , Gish's Saga (960-80) tells ot the career 
and death of that ill-fated outlaw , it is beautifully wutten, and the 
verses by the editor (13th century) are good and appropriate , it has 
been Englished by Sir G Dasent , Hold's Saga (950) is the life of 
a band of outlaws on Whalesfirth, and especially of then leadei 
Hold Of later subject are the sagas of Haiaul and Ins revenge 
for his son, murdered by a neighbouring chief (997-1002) , of the 
Heath Slaughter (990-1014), a typical tale of a gieat blood feud, 
written in the most primitive prose , of Ginirdaug and Hrafn 
(980-1008), the rival poets and their ill-starred love The veise m 
this saga is important and interesting It has been Englished by 
Messrs Moms and Magnusson To the west also belong the three 
great complex sagas Egla, Eyrbyggia , and Laxdtda The fust 
(870-980), after noticing the migration of the father and grand- 
father of the hero poet Egill, and the origin of the feud between 
them and the kings of Norway, beats fully of EgilPs caieer, 
his enmity with Eirik Bloodaxe, his service with AEthclstan, and 
finally, after many adventures abroad, of his latter dajs in Ice- 
land at Borg, illustrating very clearly what manner of men those 
great settlers and their descendants weie, and the feelings of pride 
and freedom winch led them to Iceland The stj le is that of Snorn, 
who had himself dwelt at Borg, anil Di Vigfussoms inclined to lefer 
it to him Eyibyggm (890-1031) is the saga of Politics, the most 
loosely woven of all the compound stories It includes a mass of 
information on the law, religion, tiaditions, Ac , of the heathen days 
m Iceland, and the lives ot Eirik, the real discoverer of Greenland, 

Biorn of Bioadwick, a famous chief, and Snom, the greatest states- 
man of his day Dr Y igfusson w r ould ascribe its editing and compl e- 
tion to Sturla the Lawman, c 1250 It is know n to many English- 
men from Sir "Walter Scott’s paraphrase Laxdala (910-1026) is 
the saga of Romance Its heroine Gudrun is the most famous of all 
Icelandic ladies Her love foi Kiaitan the poet, and his caieer 
abioad, his betrayal by his fuend Bolli, the sad death oi Iuartan at 
his hands, the revenge taken for him on Belli, whose slajeis are 
themselves aftei wards put to death, and the end of Gudrun, who 
becomes an anchorite after her stormy life, make up the pith of the 
story The contrast of the characters, the rich stjle and fine 
dialogue which are so remarkable m this saga, have much m 
common with the best works of the Stuilung school Mi Aloms’s 
Louis of Gudi un is founded upon it 

Of the noith there aie the sagas of Eormal (930-60), most primi- Of the 
tive of all, a tale of a wild poet's love and feuds, containing many noith 
notices of the heathen times , of Watcrdale (890-980), relating to the 
settlement and the chief family m Water dale , of HaJlfrcd the Poet 
(996-1014), narrating his fortune at King Olafs court, his love affairs 
in Iceland, and finally lus death and burial at Iona ; of Peek-dale 
(990), which preserves the lives of Askell and his son Yiga-Skuti , 
of Sica? f-dale (980-90), a cruel coarse story of the old days, with 
some good scenes m it, unfortunately imperfect, chapters 1-10 
being forged ; of Viga-Glum (970-90), a fine story of a heathen 
hero, brave, crafty, and cruel, it has been Englished by Sir Edmund 
Head. To the noith also belong the sagas of Gietti the Strong 
(1010-31), the life and death of the most famous of Icelandic out- 
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laws, thf* real snir of whose carrer i* mixed up with the mythical . 
ftdrJntm ■» d Beowulf, litre j ut down to Grefctu and with late ; 
Mm r* ej^ks and fabulous folk-tales (Dr Yigfosson would 
^ iim Xu b p ut*' of this -igi to Sturia , its last editor, whose 
ad'l t on> ^ better away, must have touched it up about 
Morm and Magnusson. have Englished it), and the 
of tm L tfhtiftif*) Mui and hot O' Fall (1009-60) Gud- 
mi TTi d the Mighty and his family and ntigh hours are the heroes 
of tK»e t ths which form a little cycle The Banda-mamm Saga ‘ 
ord} comedy among the sagas, is also a northern tale, 
i z related the struggles ot a plebeian who gets a chieftaincy against 
thp old i uuiln s of the neighbourhood, w hom he successfully outwits , 
Ul-bfio Thnttr is a later imitation of it m the same humorous 
‘-train, Th< sogis ot the north are rougher and coarser than those 
ot thp v st, but have a good deal of individual character. 

Of the Ot tabs nhtmg to the east there surma the Weapon-firth 
east. eu*K — tin* talipot Thoisfnn the White (c 900), of Thmtnn the 

&v\to*t .i (•- 9S5, . Englished by Mr Morris, of Ganna r 
Tiu hiii d’s Ha t? (IOOO-IOuS), anti of the JVcapan-jiTth Men (975— 
990 , all relating to the family of Hof and their friends and km for 
sacral generations,— and the story of Hrafiilell Fru/s Pnest (c 
960 •, the on t *>t ltlylhc of sagas and best of the eastern tales, Of latei 
times there are In ophuajs Sons' Saga (997-1007 ), written probably 
about 1110, and prewul m the uncouth broken sty le of the 
original a broth* t ’s revenge for his brother’s death is the substance 
of it, Bmnd-kmn Thnttr is an appendix to it), and the tales of 
Thy tin a Hall of Saids Sun (e 1014), and his brother Thidrandi 
(• 996b which belong to the cycle of Hall o' Side's Saga , unhappily 
lost , tiny aic w< ud tab s of bloodshed and magic, with idyllic and 
pathetic episode*. 

Of the The sagas of the south are either lost or absorbed in that of Kial 
south. i97u~lol4), a long and complex story into which are woven the 
tabs of Githnai, AVri, and parts of others, as Brian Borcumhe, 
Hull F bide &c It is, whether we look at style, contents, or 
legal and historical weight, the foremost of all sagas It deals 
especially with law, the sole bond of a rough heathen community, 
and contains m itself, as it were, at once the pith and the moral of 
all early Icelandic history Its hero XIal, type of the good lawyer, 
is couti asted with its villain Mord, the ensample of cunning, chicane, 
and legal wrong-doing , and a great part of the saga is taken up 
with the three cases and suits of the divorce, the death of Hoskuld, 
and the burning of Nial, which are given with great minuteness 
and care The number and randy of its dramatis personas give 
it the Ihelmst interest tluoughout % The women Haligerda, Berg- 
thora, and Ragnhild are as sharply contrasted as the men Gunnar, 
Skarphedm, FIcm, and Kari. The pathos ot such tragedies as 
the unth of Gunnar and HfWkuld and the burning ns interrupted 
by the humour of the A! -thing scenes and the intellectual interest 
of the iegul proceedings The plot dealing first with the life and 
deith of Gunnar, tvpe of the chivalry of lus day, then with the 
burning of Nial by Flosi, and how it came about, and lastly with 
Kan's revenge on the burners, is the ideal saga-plot, and affords 
ample room tor the finest treatment of incident The author must 
have been of the cast, a good lawyer and genealogist, and have 
composed it about 1230, to judge from various internal evidence. 

It has been overworked by a later editor, c 1300, who inserted 
many spurious verses. It has been translated by Sir G. Dasent 
Of Orem- Belatrag partly to Iceland, but mostly to Greenland and Wine- 
knd and bml (N. America), are the sagas of the Floe-Men (985-90), a good 

North story of the adventures of Thorgils and of the struggles of ship- 

America. wrecked colonists in Greenland, a graphic and terrible picture . and 
of Fink the Bed (990-1000), two versions, one northern (Flatey- 
book), one western, the better {in Hawk's Book , and ADI 557, 
translated by the Rev. J. Sephton), the story of the discovery of 
Greenland and Wm eland (America) by the Icelanders at the end of 
the 9th century Later are the story of Thormod and Thorgeir, 
ifa Fader Brdhrm (1015-30), a very interesting story, told in a 
quaint romantic style, of Thorgeir, the reckless henchman of King 
Okf, and how his death was revenged m Greenland by his sworn 
brother the true-hearted Thormod Coalbrow’s poet, who afterwards 
dies at Stwkletfawi The tale of Burnt Sookmon (c. 1125) may also 
bo noticed. The lost saga of Pod Helgi, of which only fragments 
remain, was also laid in Greenland. 

Bteuies complete sagas, such as have been noticed, there are 
einMiied m the Kings Lwm numerous small thceUir or episodes, 
small tales of Icelanders" adventures, often relating to poets and 
their Jives at the kings' courts j one or two of these seem to be frag- 
ments of sagas now lost Among the more notable are those of 
Oi m Storolfmn, Ogmund Thjtt, Halldor Snorrason, Thorstan 
(Xrfoot, Hromund Halt, ThmmU Tascddi , Swdi and Am or Her- 
lingar-nfi Audunn of Westjirih, Snegh-Halh f Hmfn of Hrut- 
fiord, Hrndar llemishi, (hsli llhigmn, Ivar the poet, Gull-TBm 
Thord, Etmr Skulmn the poet, Manx the poet, kc 
The forged Icelandic sagas appear as early as the 13th century. 
They are very poor, and either worked tip on hints given in genuine 
stories, or altogether apocrypha! Some of them have been com- 
posed within the present century. 


About the year of the battle of Hastings was bom one of the Histon 
blood of Queen Aud, who founded the famous historical school of 
Iceland, and himself produced its greatest monument m a wrnk 
which can only be compared for value with the English Domesday 
Book Nearly all that we know' of the heathen commonwealth 
may be tiaced to the collections of An It was he too that fixed An 
the style m which history should he composed m Iceland It was 
he that secured and put mto oidei the vast mass of fragmentary 
tradition that was already dying out m his day And perhaps it is 
the highest praise of all to him that he wrote m his own “ Danish 
tongue,” and so ensured the use of that tongue by the learned and 
cultured of after generations, when, had he chosen to imitate the 
learned of other lands, not only would the freshness and life of 
the northern history as we have it have been crushed out, blit 
the vernacular literature (heightened and purified by his influence as 
ltbas now been) would have sunk and disappeaied Ail’s gnat 
works ar* Konungahol , or The Book of Kings, relating the history 
of the kings ot Norway from the use of the Ynglmg dynasty down 
to the death of Harald Sigmdsson m the yeai of his own bnth 
This book he composed from the dictation of old men such as Odd 
Kolsson, who had preserved traditions m then family and got 
information from contemporaries, from the genealogical poems, and 
from the "various dirges, battle-songs, and eulogia of the poets It 
is most probable than he also compiled shorter Kings' Books relating 
to Denmark and perhaps to England The Konungabdk is pie 
served under the Kings' Lues of Snorri, paits of it almost as they 
came from An’s hands, for example, Tnglmga and Haiold Fair- 
hair's Saga , and the prefaces stating the plan and critical founda- 
tions of the work, parts of it only used as a frame woik for the 
magnificent superstructure of the lives of the two Olafs, and of 
Harald Hardiada and his nephew Magnus the Good The best 
text of An’s Konunqabdl ( Ynghnga , and the sagas down to hut not 
including Olaf Tryggvason’s) is that of Fnsbok 

The Book of Settlements ( Landaamdbok ) is a most wonderful per- 
formance, both in its scheme and carrying out It is divided into live 
parts, the first of which contains a brief account of the discovery of the 
island , the other four, one by one taking a quarter of the land, de- 
scribe the name, pedigiee, and history of each settler in geographical 
order, notice the most important facts m the history of his descend- 
ants, the names of their homesteads, their courts and temples, thus 
including mention of 4000 persons, one-third of whom are women, 
and 2000 places The mass of information contained m so small 
a space, the clearness and accuracy of the details, the immense 
amount of life which is somehow breathed mto the whole, can 
hardly fail to astonish the reader, when he reflects that this colossal 
task was sketched out and accomplished by one man, for bis 
collaborates Kolskegg merely filled up Ins plan with regard to 

art of the east coast, a district with which An m his western 

ome at Stad was little familiar Bandnamabdl has reached us in 
two complete editions, one edited by Stuila, who brought down 
the genealogies to his own grandfather and grandmother, Sturla 
and Gudny, and one by Hawk, who traces the pedigrees still latei 
to himself 

Ari also wrote a Book of Icelanders {IskndmgaUk, c 1127), 
which has perished as a whole, but fragments of it are embedded 
m many sagas and Kings' Liras , it seems to have been a complete 
epitome of his eaiher works, together with an account of the con- 
stitutional history, ecclesiastical and civil, of Iceland An abndg- 
ment of the latter part of it, the little LiMlus Islandonm (to which 
the title of the bigger Liber — Islendmgabok — is often given), made 
by the histonan for his fnends Bishops Ketil and Thorlak, for whom 
he wrote the Liber (c 1137) This charming little hook is, with the 
much later collections of laws, our sole authority for the Icelandic 
constitution of the commonwealth, hut, £< much as it tells, the lost 
Liber would have been of still greater importance ” Knstm-Saga , 
the story of the christening of Iceland, is also a woik of An’s, 
u overlaid n by a later editor no doubt, but often pieseivmg 
ArTa very words. This saga, together with several scattered 
tales of early Christians m Iceland before the Change of Faith 
(1002), may have made up a section of the lost Liber Of the 
author of these works little personal is known He lived m quiet 
days a quiet life ; but he shows himself m his works, as Snorri 
describes bun, “ a man wise, of good memory, and a speaker of the 
truth. ” Surely, if Thucydides is justly accounted the fiist political 
historian, An may be fitly styled the first of scientific historians 

A famous contemporary and fnend of An is Ssemund (1056- Sseimind 
1133), a great scholar and chuichman, whose learning so im- 
pressed his age that he got the reputation of a magician. He was 
the fnend of Bishop John, the founder of the great Odd-Verjai 
family, and the author of a Booh of Kings from Harald Fairhair 
to Magnus the Good, in which he seems to have fixed the exact 
chronology of each reign It is most probable that he wrote m 
Latin. The idea that he had anything to do with the poetic Fdda 
in general, or the Sun's Song in particular, is of course unfounded 
and modem. 

The flame which Ari had kindled was fed by his successors m the 
12th century* Birik Oddsson (c. 1150) wrote the lives of Sigurd 
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Sue- Evil-deacon ami the sons of Harold Gille, m his Ei yggiai -StijLki 
cessors (Sheldrake), oi w Inch parts leniam m the MSS collections of 
of An Kings’ Lius , Moilin-skinna, &c Kail Jonsson, abbot of Thmgore 

the Benedictine minister, wrote (c 1184) a Life of Siwin from the 
lips of that great king, a fine racy biography, with a stvle and spirit 
ot its own Boglunga-Sogiu tell the story of the cml wats which 
followed Swern’s death They are probably bv a contemporaiy 
The Latin Lucs of St Olaf Odd’s m Latin (c 1175), compiled 
from original authonties, and the Lccjcudanj Life, by another 
monk whose name is lost, are of the media; val Latin school of 
S,emund to which Gunnlaug belonged 
Snorri Snom was known to his contemporaries as a statesman and poet , 
to us he is above all an Instonan His position as a poet and his 
authorship of the prose Edda have been noticed above Snom was 
bom m 1178, being on Ins mother’s side spiung from the Myra 
family of Boig , he w r as bi ought up m fosteiage with Socmund’s git? it 
giandaon Jon Loptsson, a great chief His caieei begins with lu-) 
marriage, 1199, w Inch made hun a w ealthy man In 1205 he moved 
fiom Borg to lieekholt He was truce lawman, and twice visited 
Norway, where he gained gieat influence with the king , but when 
the civil war bioke out he sided with Duke Skull and disobeyed the 
king’s oi deis, whereupon letters were sent out to his enennes'to slay 
him (Skull his patron having fallen), which command was carried 
out on the night of 22d Sept 1241, his own friends and kins- 
men being his muidereis Snom wiote the Lucs of the Kings , from 
Olaf Tryggv ason to Sigurd the Crusadei inclusive , and we have them 
substantially as they came from his hand in the G) eat King Olaf s 
Saga , which has been interpolated with tluettn and bits of othei 
sagas m such a way as that they can be easily omitted , St 
Olafs Saga, as m Eeimslrmgla and the Stockholm MS and the 
succeeding Kings' 1 Lues, as m Hulda and Hrokkmskmna, m which, 
however, a few episodes have been inserted 
These works were no doubt indebted foi their facts to Ans 
labours, and to sagas written since An ! s death , but the style and 
ti eatment of them are Snorri’s own The fine Thucy didean speeches, 
the dramatic power of grasping character, and the pathos and poetiy 
that run through the stones, along with a humour such as is shown 
m the Rida, and a vai led grace ot style that nev er flags oi palh, make 
Snorn one of the greatest of historians. 

Here it should be noticed that Eeinish ingla and its class of MSS 
(Euspcnml, Jofraslinno, Gulhnsliiina, FnsLol , and Ki ingla) do 
not give the full text of Snoni’s works They are abridgments 
made m Norway by Icelandeis for their Norwegian patrons, the 
Life of St Olaf alone being preserved intact, foi the great interest 
of the Norwegians lay m him, but all the other Kings Lues being 
more or less cut down and mutilated, so that they cannot be trusted 
for histone purposes , nor do they give a fair idea of Snorri’s style 
As Englishmen’s knowledge of these works is often derived fiom 
Mi Lamg’s translation of a Danish version of Ecimshmgla (“Sea- 
Kmgs of Norway”), this caution is needed 
Kings * Agrip is a 12th century compendium of the Kings 1 Lucs fiom 

Lues Harold Fairhair to Swerri, by a scholastic wnter of the school ol 
by other Seemund. As the only Icelandic abndgment of Norwegian history 
authors taken not from Snorri but sources now lost, it is of worth Its real 
title is Konunga4al 

KoregsEonunga-tal, now called IsaNorse compendium 

of the Kings 1 Lives from Halfdan the Black to Svvem’s accession, 
pi obably written for KrngHakon, to whom it w r as read on his death- 
bed It is an ongmal work, and contains much not found else- 
where As non-Icelandic it is only noticed here for completeness 
Styrmi Kaiason, a contemporary of Snorri’s, dying in 1245, was a 
distinguished churchman (lawman twice) and seholai He wrote 
a Life of St Olaf now lost , his authority is cited He also copied 
out Landnamabol and Suem’s Life, from his MSS of which our 
surviving copies w’ere taken 

Sturla, Snom’s nephew, of whom more must he said below, wiote 
the Lucs of Kings Ealon and Magnus at the request of the latter, 
finishing the first c 1265, the latter c 12S0 King Ealon 1 s Life 
is preserved m full , of the other only fragments remain These are 
the last of the long and valuable series of historic wrnrks which An’s 
labours began, from which the history of Norway foi 500 yeais must 
be gathered 

A few books relating the history of othei Scandinavian realms 
will complete this survey In ShoUunga-bol was told the history 
of the early kings of Denmark, perhaps derived from All’s collec- 
tions, and running parallel to Tnglmga, The earlier part of it has 
perished save a fragment Sogu-hot, and citations and paraphrases 
m Saxo, and the mythical Ragnar LcdbroEs and Gongu-Krolf s 
Sagas , the latter part, Lues of Earold Blue tooth and the Kings 
down to Sioeyn II , is still m existence and known as Skioldunga 
The Lives of St Km/I and his Buthrcn are of later origin and 
separate authorships, parallel to Snom’s Lives of the gi cat Norwegian 
Kings, but earlier m date The Lives of King jfaldwiar and his Son , 
written c 1185, by a contemporary of Abbot Karl’s, are the last of 
this series The whole were edited and compiled into one book, 
often quoted as Sholdunga, by a 13th century editor, possibly Olaf, 
the White Poet, Sturla’s brother, guest and friend of King Waldimar 


/AND 

II , as Di TigfiiSiOu lias guessed J bin n Ling a Saga, the history of 
the pirates oi Jom, do*vnto Knut the Gieat’s days, also relate 
to Danish histoiy Several veisions of it exist 

The complex work now known as 0/lnrymga is made up of the 
Eadd Saga, lues of the firtt great calls, Tuif-Emar, Thoifinn, Ac , 
the Life or St Magnus, ioundtd partly on Abbot Robert’s Latm life 
of him, c Hal*, an Oikney weak, partly on Norse or Icelandic bio- 
graphies , a Muadt-bo«l of the same samt, the Lius of Eai l 
Itoyniiald and Siteyi the last of the -vikings, and a few episodes 
such as the Biinnmj of Bishop Adorn A scholastic sketch of the 
use of the Scandinavian empire, the Foundation of Noj it ay, dating 
c 1120, is piebvd to the whole The Flatey-book text of this 
work lias been translated by Mr Hjaltalm m Mr Andei son’s 
On ncyinga Saga 

Fiucifuiga tells the tele of the coin ei -non of the Fa?ieys oi Faroes, 
and the lives of its chiefs Sigmund and Lai, composed* m the 13th 
mitury from then separate sagas by an Ieelandei ot the Sturlung 
school 

The saga has alicady been shown m two forms, its original epic Biogra- 
<bape and its later development applied to the lives of Noiwegian plues 
and Danish kings and calls, as heroic hut deeper and bioader sub- 
jects than beioie In the 13th century it is put to a third use, to 
tell the plain story of men’s lives foi their contemporaries, after 
satisfying which demand it dies away for ever 

These biographies aie moie literal y and mediaeval and less poetic Lives of 
than the Icelandic sagas and king’s lives, their simplicity, tiuth, chiefs, 
realism, and purity of style are the same They run in. two parallel 
sti earns, some king concerned with chiefs and champions, some 
with bishops The former, as moie impoitant, will he taken first. 

They are mostly found embedded m the complex mass of stones 
known as Stiu lunga, fiom which Dr Yigfusson has extricated them, 
and for the fust time set them in oxdei Among them are the sagas 
of Thoigils and Eaflidi (3118-21), the feud and peacemaking of two 
great chiefs contemporaries of An, of Stm la (1150-83), the founder 
oi the gieat Sturlung family, down to the settlement of his great 
lawsuit by Jon Loptsson, who tlieieupon took his son Snom thehis- 
tonan to fosteiage,— a humorous story but with traces of the de- 
cadence about it, and glimpses of the evil days that were to come , 
of the Bui ning of Omuid (1185-1200), a tale of fend and fire-raismg 
in the noith oi the island, the heio ot which, Gndinund Dyn, goes 
at last into a cloistei , of Eutfn Sv cinliomssoii (1190-1213), the 
noblest Icelandei of his day, warnoi, leech, seaman, craftsman, poet, 
and chief, whose life at home, travels and pilgrimages abroad (Hiafn 
was one of the fiist to visit Becket’s shime), and death at the hands 
of a foe whom he had twice spared, are recounted by a loving fnend 
in pious memory of his virtues, c 1220 , of Action EioiUifssm 
(1200-55), a man whose strength, courage, and adventures befit 
lather a henchman of Olaf Tiyggvason than one of King Hakon’s 
thanes (the beginning of the fends that nse lound Bishop Gudmund 
are told here), of the SuincfclLmcn (1248-52), a pitiful story of a 
family feud m the far east of Iceland 

But the most important works of this class are the Islcndingct Sturla 
Saga and Thoi gih Saga of Lawman Sturla Sturla and his brother Thords- 
Olaf were the sons of Thord Stmlason and his mistress Thera He son the 
was bom and bi ought up in piospeious times, when all w T as fair for lns- 
the Sturlungs, but his manhood was passed m the midst of strife and toms, 
wai, m which his family fell one by one, and he himself, though a 
peaceful man who cared little foi politics, was more than once foiced 
to fly fot his life "While m refuge with King Magnus, m Norway, he 
wiote his two sagas of that knig and his father After his fust 
stay in Noivvay he came hack in 1271, with the new Norse law- 
book, and served a second time as lawman. The Islendmga must 
have been the w oik of his later yeaTS, composed at Fairey m Broad- 
firth, where he died, 30th July 1284, aged about seventy years The 
saga of Thoigils Slauh (1252-61) seems to have been the first 
of his works on Icelandic contemporaiy history ; it deals with the 
life of his own nephew, especially his career m Iceland from 1252 
to 1258 The second pait oi Islendmga (1242-1262), which relates 
to the second part of the civil war, telling of the careers of Thoid 
Kakali, Kolbein the Young, Eail Gizur, and Hrafn Oddsson The 
end is imperfect, there being a blank of some years before the frag- 
mentary ending to which an editor has affixed a notice of the 
author’s death The first part of Islendmga (1202-42) tells of the 
beginning and first part of the civil w r ars, the lives of Snorri and 
Sighv at, Stuila’s uncles, of his cousin and namesake Sturla Sighvats- 
son, of Bishop Gudmund, and Thonvald Gizursson, — the fall of the 
Sturlungs, and with them the last hopes of the great houses to main- 
tain the commonwealth, being the climax of the story. 

Sturla’s power lies in his faithfulness to nature, minute observ- 
ance of detail, and purity of style The great extent of his subject, 
and the difficulty oi dealing with it m the saga form, are most skil- 
fully overcome , nor does he allow T prejudice or favour to stand in 
the way of the truth, a thing hard to avoid for one writing of con- 
temporary events in which his own kinsmen have been concerned. 

He ranks below An m value and below Snorri in power ; but no one 
else can dispute his place in the fiist rank of Icelandic writers. 

Of the ecclesiastical biographers, an anonymous Skalholt clerk is 

XII. — IQ 
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td> I < Vv toe HdP'j lives. of the fir^t five bitops of [ 

>k Jtat a\ i biographic of he patron Ih c h>p Paid, and also uf St j 
/v ; " Tnev are full of mb n sting notices of social ami churdi j 
1 r v,* ta *us a luua d mm, ami Led dudd at Pam and | 
Lr. Li i* 1 L he leti m llol Th ^ tas < nun the 3 cam POJ- J 
IL'J jL> A h ht St /Jo?, a gr« at r< former a eomempurmy of 
Vji» tal, v hoiu he replay td to Laid a thumb lor him, m by 
rri* t*i* * uutoi il< 121 ; The Lfe uf OidmnA, a* pin St, 

Fi 1 r *Lt' til <au\ hie of thm Lelanlic Bitot till las election a^ 
],i p 1 lloo-l Ja 2 ) , Li 5 aftei cvn 1 r avast be sought out m Mend- 
t ij 1 Ii u wvtt u by a blend ami contempt naiy, A latex lxle by ( 
Armpin, abbot of Tkmgoie, written e 1350, as evidence of Ins 
mlji , t s sanenty, t. 11s a" good dt al about I< \ landie life, Ac The j 
Zun 0 ? Bt h g iJi it e id Lavrui ce bung down our knowledge ot 
ImLmdic history into the 14th century. The former work is un- 
happiij nipahat, it is the icrord of the stimjgles of chinch and 
state over pitruiniqe rights and glebes, wiitten c 131a; it now 
nun only the j tars 1209-91 , a great many documents are given 
in it, aftiith* modem Muon The Litter, Min erne's Life, b\ his 
dis> iple, pue-t Linar Hatlidason, is a charming biography ot a 
goo l and pious man, whose chequered careu 111 Norway and Iceland 
is pictures. itudy told (1324-31 u It is the List ot tlie sagas 
libh ji Jnib ft dk-Tall (1325-39/ m also worth noticing , it con- 
tains iiijiny popular stories which the good bishop, who had studn d 
at Bolffgna and Pam, was wont to tell to his ft lends 

The Adnals are now j almost the sole matt rial foi Icelandic his- 
tory , they had begun earlier, but alter 1331 they got fuller and 
ic ‘he:, till they end m 1430 The best are Annalcs Reyn, ending 
1 JOiJ, Euar Iluft Annals, known as “Lawman's Annals,” 
Tracking to 1392, and pn served with others m Matey -lool, and the 
Ac a *4 Utah, lost of all The Ldandw Eiphuiata nitm, edited by 
Jon &gnr Lson, l ouluiis what remains of d» ah, inventories, letters, 
k , frto the old day-, completing our scanty material for this daik 
pthol of the islands history. 

After the union and change of law genuine tradition died out 
with the great Jurists, and the kings’ bus and biographies ceased 
to please. The ordinary mediaeval litei ature reached Iceland through 
Nor wav, and every one begin to take delight in it and put it into a 
vernacular dress, so neglecting their own classics that but for a few 
collectors like Lawman Hawk they would have pel idled entirely 

The Xorwem m kings, Hakon Hakonson, c* 1225, and Hakon V., 
c 1305, emjlfoyed Icelander at their courts m translating the 
French -romances of the Alexander, Aithur, and Charlemagne 
c\ cle% Some forty or fifty of tk-o RuldaruAjui (Pomancta of 
Chivalry) still remain. They rtaihol Iceland and were eagerly 
nail, many Ihmur being founded on them Norse versions of 
llanj if BrtVdiVjs Lny$ } the atones of Jb utm and of Tiwj, and 
part of the Pkaiwha translated are also found * The Speculum 
ii yak, with its interesting geographical and social information, is 
uLo Norse, written c 1240, by a Halogalandcr The computiatic 
and arithmetical treatises of Stan-Odd, Biarni the Number-skilled, 
d. Ills, and Hawk the Lawman, <L 1334, and the geography of 
Ivar Bardsson, a Norwegian, c, 1340, are of course of foreign ongm 
A few traets on geography, &c , m Hawk J s book, and a Guide to the 
Roly Land, by Nicholas, abbot of Thwera, d 1158, complete the 
hat of scientific works. 

The stories which contain the last lees of the old mythology 
and pm history seem to be also non-Icelandic, but stuffed out and 
amplified by Icelandic editors, w r ho probably got the plots from 
tha Western Islands, Wakmga Saga and Renarar Saga contain 
quotations and paraphrases of kys by the Halgi poet, and Halfs, 
Magmirs, and Amund K&ppabam's Sagas all have bits of Western 
poetry in them. Rr&lf Kmkis Saga paraphrases part of Riarla- 
md; Rrmmd Gnpmn's gives the story of Helgi and Kara (the 
lost th|rd of the Helm trilogy); Gmdrdfa, Arrow- Oddf$ t FrUhiofs 
kb t contain shreds of true tradition amidst a mass of later 
fietitons matter of no worth. With the Riddara-Sbgur they 
enjoyed gm&fc popularity in the loth century, and gave matter for 
many Himur. Tlidntts Saga, a late version of the Wolsun g story, 
is of Nome compfsitioa, $. 1330, from North German sources. 

The mAmm religious literature of Western Europe also reached 
and mfiaenoed Maud, and the Emilies (like the Lam] were, 
awarding to Therodd* the earliest books written in the vernacular, 
antedating even Art’s histories. The lives of the Virgin, the 
Ajpodks, and the fill many MSS. (edited in four large volumes 
by Protoor Huger), and are ttve works of many authors, chiefly of 
me I3th and !4m cen tunes (of course they were known in Latin 
long before) ; amongst them are to lives of SS Edward iU Cm - 
fmor, Crnald of Northumbria, to ThmmtfCmt&rfrury. 

Of to authors we know Priest Berg GunsteiBason, A 1211 \ Eygri- 
Bmni, bishop-elect, d. 1237 ; Bishop Brand, A 1264 ; Abbot Rtmolf, 
il 1307 ; Bishop Lawrence's son Ami, «, 1330 , Abbot Berg, c f 
1840, &c, A paraphrase of the historical books of the Bibje was 
made by Bishop Brand, d 1 204, called Gyihuga S&gur, About 1310 
King Hakon v. ordered a commentary on the Bible to be made, 
wtok was eompleteddowa to Exodus six. To this Brand's work was 
Awards to to whole is known as Stivm. The Norse 


vasion of the famous Lai loam add Josaphat , made fox Pnuee 
Hakon, c 1240 , must not be loigotten 

The po-.t classical hteaature tails chiefly under three heads,— Post 
religious, httrarv, and seimtihc, Undei the first comes toiemost classical 
theVjble tundation ot the New Testament by Odd Gottskalksson, htera- 
son of the bi hop ot Holar Biought up m Noiuay, he travelled tine 
in D* nmaik and Germany, and took upon him the new faith hefoie Be- 
lie returned to Iceland, where he became secretaiy to Bishop hgious 
Osmund ot dk.Uholt Hcie he began by tiansUtmg the Gospel ot works 
Matthew mlo his mothei -tongue 111 secret Having finished the 
remainder of the New Testament at his own hou^e at Ohes, he took 
it to Denmaik, wheie it was punted at Itosfiild m 1540 Odd 
aftei wauls tianslatai the Psalms, and seveial devotional works of 
the day, Comnuss Fpidhs, kc, He w r as made lawman of the 
north and west, and died iiom a fall m the Laxa m Kios, June 
355 b Three jeam after his death the Hist press was set up 111 
let Dud by John Matthewson, at Breidabolstad, m Iiunafloe, and a 
(Mpd and Ejn&tle Bool, according to Odd’s veision, issued hom 
it 111 1502 In 15S4 Bishop Gndniand, wdio had biought over a 
splendid fount of type fiom Denmaik m 1575 (which he completed 
with his own hands), printed a translation, of the whole Bible at 
Holar, incorporating Odd’s veisions and some books (Pioverbs 
and the Bon of Snach, 1580) tianslated hy Bishop Gizar, but 
supplying most of the Old Testament himself This fine volume 
has been the basis of every Bible issued foi Iceland till 1826, when 
it was leplaeed by a bad modem v ersion For beauty of language 
and faithful simplicity of style the finer parts of this Tension, 
(specially to New Testament, have nevei been suipassed m any 
tongue, toy stand worthily beside the w 01 k of Tyndale, Luther, 
and Uliila, foremost monuments of the Teutonic tongues. 

The most notable theological wmk Iceland ever pioduced is 
the PostilLBool of Bishop John Widalm (1666-1720), whose 
bold homely style and stn ring eloquence made “John's Book,” as 
it is lovingly called, a favouute in every household, till in the 
present century it has been replaced foi the worse by the moie 
sentimental and polished Danish tracts and sermons Theological 
literature is very popular, and many works on this subject, chiefly 
translations, will he^found in the lists of Icelandic bibliographers 

The Renaissance of Iceland dates from the beginning ot the 17th Literary 
century, when a school of antiquarians arose an( i betook themselves ^ 01 ]- s 
to to task of reconstructing their country’s histoiy fiom the 
remains their pious caie gathered and preserved Arngnm Jons- 
son’s Breus Uommedtanus, 1593, and Ciymogm , 1609, weie the 
lird-frnits of this movement, of which Bishops Odd, Thoilak, 
and Brjmulf (worthy parallels to Faiker and Laud) weie the wnse 
and earnest supporters The first (d 1630) collected much material 
for church history The second (d 1656) saved Stw limga and the 
Bishop Lucs, encouraged John Egilsson to write his Kao Hunget - 
ualci, lives of the bishops of the Dark Ages and Reformation, and 
helped Bioin of Skardsa (d 1655), ahold and patiiotic antiquaiy 
(whose Annals continue Emar’s), m his researches The last 
(d 1675) collected a fine lihraiy of MSS , and employed the famous 
copyist John Erlendsson, to whom and the bishop’s hiothei, John 
Gizurarsson (d. 1648), we are mucli beholden lor tiansciipts al 
many lost MSS 

Torfseus (1636-1719) and Bartholin, a Dane (d 1690), loused to 
taste for northern literature in Em ope, a taste which has never 
since flagged ; and soon after them Arm Magnusson transferred all 
that remained of vellum and good paper MSS m Iceland to Den- 
mark, and laid the foundations of the famous library and bequest, 
for which all Icelandic students are so much beholden, For over 
forty years Ami stuck to Ins task, rescuing every scrap he could 
lay hands on from the risks of the Icelandic climate and careless- 
ness, and when he died in 1730, aged fifty-seven, only one good 
MSS. remained in the island. Besides his magnificent collection, 
there are a few MSS of great value at Hpsala, at Stockholm, and m 
the old royal collection at Copenhagen Those m the university 
library m the latter city perished m the fire of 1728. Sagas weie 
printed at Upsa]a and Copenhagen m the 17th century, and the 
Arna-Magmean fund has been w Diking since 1772 In that y ear 
appeared also the first volume of Bishop Finn Johnsson’s Eistona 
Ecclesmstm Manila , a work of high value and much erudition, 
containing not only ecclesiastical but civil and liteiary history, 
illustrated by a well-chosen mass of documents, 870-1740 It has 
been continued hy Bishop P, Peterson to modem times, 1740-1840 
The results, however, of modem observers and seholais must he 
sought for in the periodicals, Safn, Felagmi, Ky Felagm it, and 
others, John Espolm’s Arbwkr is very good up to its date, 1821 
_ By far the best history of Icelandic classic literature is the bril- 
liant sketch by Di Yigfusson, Prolegomena to Stwhmga Saga, 

Oxford, 1879, to Which we must here acknowledge our obligations 
It replaces much earlier work, especially the Smgrapfoa of 
Haitian linarson, 1777, and to Saga-BMwUk of Muller The 
numerous editions of to classics by the Icelandic societies, the 
Danish Societedes Antiquites, Notyhske IJteratur Samfund, and the 
new Gramme! Norilsk Lateratur Samfund, the splendid Norwegian 
editions of Unger, to labours of to Icelanders Sigurdsson to 
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Gidi-aon, ami of those foreign scholars m Seindmavu and 
Germany who have thrown themselves so heaitilj into the w oi k 
of illustrating, publishing, and editing the ^aga* anil pouns (mm 
like Munch, Bugge, Eugmann, Muhius, and Mauiei, to name only 
a lew), can only be ri fell id to lieie 

Seien- The first modern scientific w oih i* the Itu p> / pah uim of Eggi 1 1 
tific Olafsson and Biariu Pauls&on, which gives a careful and correct 

vvuiks account of the physical peculiarities— fauna, fioia, Ac — of the 

island as far as could be done at the date of its appearance, 17/2 
The island was first made known to ‘ the world' ' by this honk 
and by the sketch of Unno von Ti oil, a Swede, who accompanied 
Sir Joseph Banks to Iceland m 1772, and afteivauls wrote a senes 
of “tetters” on the land and its literature, Ac, This toui was 
the foierunnei ot an endless series of “ tiavels,” of which tlio^e of 
Hooker (1809), Mackenzie (1810), Henderson (ISIS) Guimard 
(1838-431, Paijkull (1867), and, lastly, that of Captain Buiton, an 
excellent account of the land and people, crammed with informa- 
tion of every kind (1875), are the beat 
The maps by Ol&on and his colleagues, by Gunnlaugson, and by 
the Fiench Admiralty are good Kalunds work on the historical 
geography of the island is valuable and interesting Sot a and 
other periodicals above mentioned contain many able papers on 
scientific and sociological matters Iceland is an interesting field 
for the pathologist and physician, and numerous medical treatises, 
Icelandic and foreign, have attacked it Dr Hjaltalm, the picscnt 
medical director, is perhaps the best modern authonty 
The cathedral high school meiged into a college m lSul, which 
w f as fixed at Bessastad dining its palmiest days (1805-46), and is 
now at Reykjav ik Among its lists of master* sev eial distinguished 
names figure, foi example, Sweinhiom Egdsson, whose Homeuc 
translations were issued as college “piograms” A law' school 
has been recently formed at Reykjavik and a technical school at 
Modruvelhr, The museum and library, both at Re} kjavrk, still 
m the rudimentary state, aie to he newly housed and exit nded 
Misceh Iceland is emphatically a land of pioverbs, whnh occur on 
luneous almost ev eiy page of the dictionary, while of folk-tales, those othei 
keys to the people’s heart, there is plentiful store Early work m 
this direction was dune by Jon Gudmundsson, Olaf the Old, and 
John Olafsson m the 17th century, who all put traditions on 
paper, and their labours have been completed by the magnificent 
collection of Jon Ainason (1862-64), who, inspired by the example 
of the Grimms, spent great toil on his self-imposed task Many 
tales are but weak echoes of the sagas , many were family legends, 
many the old fairy tales we all know so well, dressed m a fitsh garb 
suited to their new northern home , but, besides all these, there 
aie a number of traditions and superstitions not found elsewhere, 
the mass of which is of indigenous growth and ongm Some of 
Arnason’s collections have been put into English by J G G 
Powell and E Magnusson, and Sir G, Dasent 
A few translations of popular and famous books, such a* the 
Auchan Nights, one or two classics, and a tale, PiHr og Stulla 
‘Lad and Lass”), 1850, complete the notabilities of Icelandic biblio- 
graphy Mr Lidderdale has prepared a list of Icelandic-printed 
hooks, which it is hoped may he published ; the excellent Cuktlogus 
of Mobius is of use for dates, Ac , of editions. 

Unlike England and France, Iceland has had but one golden age 
of literature upon which all her fame must rest Of its creations 
it has been truly said that they fill a place none others could take 
m the high ranks of Aryan classics The noblest of them are dis- 
tinguished by pure and strict form, noble heroic subject, and simple 
truthful self-contiol of style and treatment, free alike fiom ovei- 
WTOUght sentiment or extravagant passion, and raised equally 
above euphemism and commonplace, hut ever inspired by a weml 
iEschjlean power, grim and tender, and splendid as that which 
breathes through those historical books of the Old Testament, to 
which alone should the masterpieces of Iceland’s greatest wnteis 
be compared 

Language 

The relations of Icelandic to the other Teutonic tongues may be 
best shown by a chionological treatment. It presents the following 
anomalies —on the one hand, it has a highly inflexional grammar, 
a pure vocabulary, and a simple syntax, points which would place it 
side by side w ith Gothic , but, on the othei hand, itshows such strong 
marks of contraction and such deep phonetic changes, especially in 
the vowels, as can only be paralleled m the modern English It 
is further noteworthy for its unity or lack of dialectic variation, 
and possesses exceptional advantages for the philologist m the com- 
plete senes of documents dating from the 11th century downwaids 
m which its history may be most accurately and minutely studied 
There is little doubt but that the Teutonic tribes of the 4th cen- 
tury all spoke one language, that, m fact, of which the remains of 
Ulfila (which may be supplemented by a few inscriptions, such 
as those of the Golden Horn and the earliest Danish rune-stones, 
and a few stray words preserved in classic authors) afford us such a 
noble specimen. The first differentiation occurred when the English 
colony separated m the 5th centuiy from the parent stock, and. 


following its own euui*t of dtulopim ut, ahead} by the time uf 
Bede piesmtui many ne„ and pteuhn- character isin % in form and 
vot at Hilary "Vfith the tiling which piudm ed the High Human 
di deers it docs not befotv. ns n dial Lae, so v,e list} on to 
th* Viking TVle {775-925), tie it ult-> td v.luuxwu hit our a 
writ a> ta, and ait evnkuCid by the citings win* It gave to the 
tongue of those tnk* that fi M part in it u tlx tmtt.v &Lundniax inn 
character 

Just a* the tailur movtintni left its maik m Old English, su this 
one is clearly ^eui in the sp ech of the Scandinavian colonics of the 
AVi-st, especially m IcJcndic, but it m still widl mailed m the 
Eastern ►Scandinavian dialects— Swedish, Banish, Ac , the fol- 
lowing points common to all cast and west, ami marking than off 
tieail} hom all other Teutonic tongues, will show —strong ■‘tnn- 
contraetion reducing all words is far as possible to \ tiuchaic luim, 
i-vmluvt earned out Uiy folly and con^tintl} , the ^ulnung oi 
the aitide, and a peculiar vocal >uku v which has Ji> sen out ot the 
common Teutonic stuck certain words toi dailv im, rejecting othfl* 
winch are common to all the othei snta tongues — t g , da toi me, 
tllia for volov, qamol im old , aifr for foi vui\ aunt foi do f 

tala for Aimer i >, Ac The lata Danish mne-Aoucs and thus© oi 
Sweden published by AY immer, Save, D\beck, Ac , will be the Lest 
documents foi this stage oi the Scandmav mn tongue 

AYe may now leave the Eastern Scandinavian dulcet* to follow 
their own course, which has led them through a path not entirely 
dissimilar to that which English has taken, and confine our selves 
to the Western Columal dialects Those m tlieir eailnst monu- 
ments, the nme-stoncs of Man, the coins oi the C£ Danish kings 
and earls in Ireland and England, the lavs of the AYcstun poets m 
the Ed da collection, and the earliest paetiy of such Icelandic baids 
a* Egill and Kormak, exhibit eeitam idiosyncrasies which show 
them to Have already star ted on then own career Such aie the 
u-vmlaut, the loss ot it befoie / and l, the simplification of the vowel 
sj'tem (all aggravations, as it weie, of the Si andmavian peculi- 
arities noticed abov e, w bile their vocabulary is, a? one w ould expect, 
affected by the introduction of many English, Gaelic, and Latin 
woids, especially those i elating to ideas unknown m earlier heathen 
dajs, ecclesiastical terms, Ac ) 01 tbc»e western colonics we are 

only concerned with the most impoitant, Iceland, the Orkneys 
and Hebrides have no linguistic monuments latei than the Edda 
lajs of the 10th and 11th, and eprgomc poctiy and ihvmeci gradus- 
jmgles of the 12th century, the influence ot flic Danes on our 
dialects and book-English* must bo loft to English philologists, 
while in Ii eland only a few 7 personal and local names now betray to 
the ear the former piesence ot the Ostman 

The fact that one of the first Icelandic writers, c. 1120, Ail’s Earliest 
contemporary, Thorodd, is agiammanan, and one of no mean pow ei, stage of 
is our greatest help towaids ascertaining the phonesis oi the tongue foe- 
dunng the heioic age , and his evidence is supplemented by the lanthc, 
Icelandic poets, whose strict adherence to metres, which depend for 
their effect on a delicate harmony of sound and a rigid observance 
of quantity, is absolutely to be trusted Thorodd’s scheme for the 
propel phonetic representation of Icelandic (which the English 
student may eontiastwith that of Orm, oui fiist spelling reformer) 

! briefly as follows The letters b t c,d,f,g, Ipmpupp ,s,t, aie used m 
their ordinary elastic values (c alw ay* hard), the capitals b,k,d,f, 
G,L,x,x a ?,it,6,T, being cmplojed for the doubled letters lb, Ac. 

(each consonant of these doubles, was of course separately and dis- 
tinctly pronounced as m Italian now', and, as Mi A J 'Ellis has 
plowed, m Latin formerly), ]? is used as in. Old English foi th , h for 
the aspirate pure or combined hi, hi, Ae , boththe&e are of unvary- 
ing form , x ior is, gs, and t\ foi wj can only lie found in medial and 
final positions Thus we get twenty-eight consonants The vowels 

k, ?/,«,« long and short, have then oulmaiy values [pal 
a,r,i,o,u,i,E,ai and aa, te, Ac ], and to them Thorodd has added ao [te] 
long and short All these vowels may also be nasalized, d,e, Ae , 
making twenty-seven m all, ^ and a, whether consonantal oi vocal, 
do not vary m fonn, The following points char actei lze the tongue 
at this period,— adherence to o m the terminations, light employ- 
ment oi the subjunctive, which has since gone completely out of 
use, retention of s in inflexion and the substantive verb Quantity 
was stuctly observed m speaking, and also accent, and no doubt 
people, as in Old England, spoke mnch more clearly, slowly, and 
energetically than they do now The introduction oi quantitative 
meties measured by syllables is no doubt to beaseiihedto Celtic 
influence, as are the Ime-ihymes and assonances and rhyme-endings, 
which, as any reader of Snoru’s HaUa-tal or Earl Eognwald's 
Eattadylill will see at the first glance, completely separated Ice- 
landic poetry fiom the ouginal Teutonic metric of the Continental 
rune-stones, of Beowulf, and ofHavamak 

Thoi odd’s scheme was unfortunately never used in its strict 
completeness, hut it is partly employed m the following MSS , 
which arc of the highest authonty foi tins era of the Icelandic — 
Elucidanus, c 1130, ed LMlm , c, 1150, ed Mobius; 

the Law Scroll-fragments affixed by TV Fmsen to the end of his 
ed. of Cod JRcgius Grdcjds the Stockholm Homilies, t 1145, ed. 

Wisen, Phjmtogus , AM 673, ed facsimile , Agrip, c. 1185, ed* 
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4 u i y 
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< entury 
china*-*, 


Absence 

of 


D Hr r^Lri, s:e Table II. Prolegomena to Shu hhvjit 

b • (/.fnrJ,157 f L 

f i'j< < 1 1 of ('lunge a-enbr-d by Pi Ynrfusson to about the 
IJ» tm *•!’ foum, v> the mark left by the cull wais and the con- 
i ^ \ t h wdh Nuiwav fear 14th euitury Wars of the Itoses transition 
i- m m 'py rc j eets its pu alltl) It is seen in the normal spelling of 
tli* » litmus, of tie * ig i% At end is best exemplified by the famous 
AM 102, c 1500, and the Anmhs &gu, 1290-1308 (accurately 
purge l *n pp 343-91, toI ii , Sturlunga Saga, Oxford, 1579), — the 
Lh -3 ot the s replaced by a the vanishing of the U-Uuilautcd u, the 
i onftw>,n of to and (r, a and e, no and fu {the latter of each couple 
p*v uhng , the liar* Idling of the dental finals and the him ring of 
S S iVe into : Tin* stag* of spelling and pronunciation is that 
whieh should he a*lh red to m all works whiuh rniut be punted m 
uniform v. u , dietion.u u % gramm irs, classic editions, Ae The 
to Dir m iv be l mt one 1 nor: to take the ^ again s of Nurse srnk'S 


da\a the newspaper, the state school, the railway, the conscription, 
and the tlieatie, all tending to bung about m each great European 
state a sameness of life, thought, and speech through e\eiy nook 
and corner of its area 

The gtneial characteristics of the Icelandic tongue axe those of a 
spoken speech, par excellence,— a pure and correct vocabulary well 
suited to the evay-day needs of a pastoral life, a pithy and homely 
vigour of idiom (this shows especially m the saws and proverbs 
which often recall those of Spam), a delicacy and regularity of 
syntax, which can express much with few and simple means, and an 
accuracy of terminology well becoming a legal-minded people All 
these salient chaucteis strike every observer, but the full beauty 
an 1 power of the tongue as a vehicle of the highest expiession can 
only be tested by a eaieful study of the mastei pieces written in it 
No one that has not read the finest cliapteis ol Mala or Olaf 
Ti wfrjiustfti’s Lift, the Tab's ol Snoru, oi a Gospel m Odd’s trans- 


fer No'vui 1 Ietlaudero (such as Hawk) fur important phomtio j Litiun, not to speak of other woiks almost equally worthy ot 


^ irntion- 

The * cor 1 * iu of change is tlut which accompanied the Rcfor- 
mition, aud witnesses to the mental and physical stir produced by 
that muvc’ac’P It is only heard in the spoken tongue (foi ail 
houk> tru. a ftsv punted during the last iav \eais, follow the 
normal tj pc of tic* 14th and 15th century MSS, with far variations!, 


mention, can judge fan ly ot the capacity, force, and sweetness of 
this most classic language 

A few words are due to those whose labours have rendered the Philo- 
task of mastering it easy and pleasant The oldest philologist, logical 
Thorodd, has been noticed, an anonjmous giammanan ot the works 
next generation, c 1175, attempted a classification of letters and 


but it h nom the h deep and important. Its leading features I c ounds, Sturla’s bi other Olaf, the White Poet, applied the figures. 


arc the !«■* of quantity ami intun itmn, the confusion of the 
vowtls ?/ and v, <r and ai, nr and mr, an aud a, n t i and eg y y 
Uhc latter hiking the wand of the fanner in each ea^e), the diph- 
thonirmtum of the long vow eh 7, f, ti. a,— all clients which fioui 
their sOiiiiietry nmathaVa taken place at one date,— the difieruitu- 
tiun uf dyidded and touching consonants, II, mi, gn, &e , and of 
fin J r In" vo 1 An buy, whn h duumr the connexion with Norway 
and Lug! an l thupigh the “Dark Age ” had been ennehed with many ( 
French aud Englidi woriK now received an important augmentation j 
in a mnv religion^ t- rminologv from Gtrmany, while the mtei course 
with LLmmaik began to leave lU mark m loan-words and Bameistns, 
the to k of wlurii tended greatly to increase, till a reaction arose m 
the jaw at century, whi«h, though e\< liable, has been cairied to 
laugh ifile length ■» The metre ot Icelandic poetry had begun to 
show signs of me lie vat influence (of French origin) even betoie the 
death of Sjnorn, as a ditty m Shirlnagn shows During the Bark 
Age the Eiriiur metric system, depending largely on time-ending and 
burden for newtife* is though still retaining hue rhyme and allitera- 
tion "the Litter being absolutely essential fi revolutionized poetry, 
and later the hymns of the Reformation, shaking themselves free 
tsom the **oui«.w hit monotonous beat of the Ilimur, contain examples 
of many now aud ingenious metres 
The aW in e of dialects m led md results from the essential unity 
of life in. that Lland, and the lack of any of the conditions which 
during the Middle Ages produced dialects m England, Gezmany, 
and France, such as town-life with it 1 *, guilds anti varied interests, 
the great corporations e< ele&iatoal, legal, and medical, which by 
their necessary use of Latin cut off the most highly educated 
classes from trenching any influence on the vernacular, and the 
caste influences of dm airy, Ac., which sometimes, as m England, 
allowed the upper classes to use a separate foreign language In 
early times before the Danish conquest there were no dialects, 
because, life being single, king and serf, soldier and peasant, mer- 
chant and priest must live and speak alike. So wo see m our awn 


Ac , of Donatus and Pn&eian to Icelandic, m which task he was 
follow cd by a contmuator All these treatises w eie published along 
with the Thulur, rhymed glossaries (compiled m the Western 
Islands, probably m the Oiknejs), mvol n of the AM edition 
ot the Mda, to a MS of which they are found affixed, Copenhagen, 
1832. 

Ot modem works, those of Bask, the founder of modem Icelandic 
philology, Egillson, the learned author of the Poetic Lexicon , other- 
'll lse well known by his translation of Homer, and Fntzner, the 
first real Icelandic lexicographer, deseive leverent mention. But 
for all practical purposes their labours have been supeiseded and 
their designs fullilled by Dr Gudbiand Yigfusson, whose Icelandic- 
English Dictionary , Oxford, 1869-75, must, whether one looks to 
its scientific philology, completeness, accuracy, or arrangement, be 
pronounced the best existing dictionary of any Teutonic tongue 
It comprises a grammar and phonology, &c The university of 
Oxford has recently published, under the editorship of Messrs 
Yigfusson and Powell, a very complete Icelandic Pi ose Meada . In 
the scattered opuscula of Dr Bugge, as well as m his notes to the 
poetic Edda, are to be found many interesting tf equations” and 
observations on the langauge and comparative mythology of 
Scandinavia 

To English philologists the study of Icelandic is of high import- 
ance, as bearing upon the grammar and vocabulary ot our most 
important dialect, the Northumbrian, to a scientific knowledge ot 
which it is absolutely necessary. A list of words occurring in 
every-day English which we owe to the Scandinavian settleis ol the 
Danelaw will be found m the Oxford Icelandic Reader To Irish 
scholars the old northern tongue is also of interest, as not only did 
those who spoke it borrow much from their Celtic friends and foes, 
but there was also a certain amount of reflex action which it would 
be desirable to fully trace out As the most regular and pm e of 
the Teutonic dialects, its value to the comparative philologist is 
sufficiently obvious. (E. y P.) 


ICELAND MOSS, a lichen* Cdrana ulamica (Achar.), 
*thw erset or ascending foliaceotts habit gives it something 
of the appearance of a moss, whence probably the name. 
The th&lius has a pale chestnut colour, and grows to a height 
of from 3 to 4 inches, the branches being channelled or 
rolled into tabes* which terminate ia flattened lobes with 
fringed edges* It grows abundantly in the mountainous 
region^ of northern countries, and specially it is char- 
acteristic of the lava slopes and plains of the west and north 
of Iceland. As met with in commerce it is a light-grey 
harsh cartilaginous body, almost destitute of odour, and 
having a dighfly bitter taste. It contains about 70 per 
cent of liehemn or lichen-starch, a body isomeric with 
common starch, but wanting any appearance of structure. 
It also yields a peculiar modification of chlorophyll, called 
thallochlor^ fumartc acid, licheno-stearic acid* and cetraric 
scid, to which last it owes its bitter taste, In medicine 
it is used as a mild tonic, and at the same time it forms a 
nutritions and easily digested amylaceous food, being used 
m pkee of starch in some preparations of cocoa. It is not* 


however, m great request, and even in Iceland it is only 
habitually resorted to in seasons of scarcity 
I-CHANG, or Y-chang, also called Y-lin in some maps, 
a town of China, in the province of Hoo-pih, one of the 
four new ports opened to foreign trade by treaty in 1877 
It is situated in 30° 42' N. lat and (approximately) 
HI 0 20 7 E. long,— 363 geographical miles up the Yang-tze- 
| Keang from Hankow. Built on the left bank of the river 
just where it escapes from the ravines and gorges which for 
350 miles have imprisoned its channel, I-chang is exposed 
to considerable risk of floods ; in 1870 the waters rose as 
j much as 20 feet in one day, and the town had many of its 
houses and about half of its wall swept away. The first 
English vessels to make the ascent of the river as far as 
I-chang were those of Admiral Sir James Hope's expedition 
in 1861. In 1878 the port was visited by 16 Chinese 
steamers with a burden of 5440 tons, and the net value 
of the trade was 71,014 HL taels (of about 6s.); in the 
following year the net value had increased to 612,508 Hk. 
taels. Trepang was one of the principal articles. The 
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Chinese population is estimated at 33,560 {Deutsches 
Haiidels Archiv, 1SSG); and in 1878 there were fifteen 
foreign residents. 

See Jouvn. of R. Geogr. Soc. } 1862; and Blakiston, Five Months 
on the Yaiifj4ze-Keanfj i 1862. 

ICHNEUMON (Herpestes), a genus of small carnivor- 
ous mammals belonging to the family Yiverritke , and 
resembling the true civets in the elongated weasel-like 
form of the body and in the shortness of the limbs. There 
are, according to Gray {British Museum Catalogue , 1SG9), 
2*2 species of ichneumons, the great majority of which are 
confined to the African continent, the remainder occurring 
in Persia, India, and the Malay archipelago, and one, the 
Andalusian ichneumon (II. Widdrmgtonii , Gray), in the 
Sierra Morena of Spain, the last probably an African 
straggler. The Egyptian and Indian ichneumons are the 
forms best known. The former {Ilerpestes ichneumon , L.) 
is an inhabitant 
of Egypt and 
the north of 
Africa, where it 
is known to 
foreign resi- 
dents as “ Pha- Egyptian Ichneumon, 

rank's rat." When full grown it is about the size of the 
domestic cat. It is covered with a fur of long harsh hairs 
of a tawny grey colour, darker on the head and along the 
middle of the back, its legs reddish and its feet and tail black. 
It feeds on rats and mice, birds and reptiles, and for this 
reason is occasionally domesticated. Its fondness for eggs 
leads it to search for those of the crocodile, buried as these 
usually are beneath a thin covering of sand on the river 
banks ; and its services in thus checking the multiplication 
of those reptiles were so appreciated by the ancient Egyptians 
that they regarded the ichneumon as a sacred animal, and 
when it died buried it, says Herodotus, “in holy reposi- 
tories." It is, however, equally fond of poultry and their 
eggs, and its depredations among fowls considerably detract 
from its undoubted merits as a vermin-killer. During the 
inundations of the Nile it is said to approach the habitations 
of man, but at other seasons it keeps to the fields and to 
the banks of the crocodile-frequented river. The Indian 
ichneumon or mungoos {Ilerpestes griseus, Desm.) is con- 
siderably smaller than the Egyptian form ; its fur is of a 
pale grey colour, the hairs being largely white-ringed, while 
the cheeks and throat are more or less reddish. Like the 
preceding species, it is frequently domesticated, and is then 
put to a similar use. It is especially serviceable in India 
as a serpent killer, destroying not only the eggs and young 
of these creatures, but attacking without hesitation and 
killing the most venomous adult snakes. The fact that it 
invariably survives those encounters has led to the belief 
that it either enjoy3 immunity from the effects of snake 
poison, or that after being bitten it has recourse, as the 
Hindoos have always maintained, to the root of a plant as 
an antidote. Neither of these suppositions has stood the 
test of scientific examination, for it has been found that 
when actually bitten it falls a victim to the poison as 
rapidly as other mammals, while there is no trustworthy 
evidence of its seeking a vegetable antidote. The truth 
seems to be that the mungoos by its exceeding agility and 
quickness of eye avoids the fangs of the snake while fixing 
its own teeth in the back of the reptile's neck. The whole 
Thanafcopkidia of India stand in awe of this tiny but 
tenacious mammal, and seek to escape from its juesence. 
The mungoos, on the other hand, never hesitates to attack; 
the moment he sees Ms enemy, “his whole nature," says 
a recent spectator of one of those fights, “ appears to be 
changed. His fnr stands on end, and he presents the 
incarnation of intense rage. The snake invariably attempts 


to escape, but, finding it impossible to evade the rapid 
onslaught of the mungoos, he raises his crest and lashes out 
fiercely at his little persecutor, who seems to delight in 
dodging out of the way just in time. This goes on until 
the mungoos sees his opportunity, when like lightning he 
rushes in and seizes the snake with his teeth by the back 
of the neck close to the head, shaking him as a terrier does 
a rat. These tactics are repeated until the snake is killed." 
The mungoos is equally dexterous in killing rats and other 
four-footed vermin. 

ICHNEUMON-FLY is a general name applied to 
parasitic insects of the section Pupivora (or Entomophaga ), 
order HymenopAera , from the typical genus Ichneumon, 
belonging to the chief family of that section, — itself fanci- 
fully so called after the. Egyptian mammal {Ilerpestes), 
notorious for its habit of destroying the eggs of reptiles. 
The species of the families Ichneumonidce , Braconidcc , 
Evaniidce , Proctotrypidce, and dial del idee are often indis- 
criminately called “ Ichneumons," but the term is perhaps 
properly applicable only to the first and second of these, 
which are respectively equivalent to the Ichieumones gemiini 
and I. aclsciti of older naturalists, chiefly differing in the 
former having two recurrent nerves to the anterior wing, 
whilst the latter has only one such nerve. The Ichmrno- 
nidee proper are one of the most extensive groups of insects, 
and have been much studied by entomologists since the 
time of Linnaeus and Gravenhorst. Their sexual differences 
of colour, &c., are, however, often so great that fresh 
discoveries are constantly being made with regard to their 
true specific relations, as well as new species detected by 
biological observers. Gravenhorst described some 1650 
European species, to which considerable subsequent addi- 
tions have been made ; and at the latest computation of 
the English Ichneumonidce (in 1872, by the Eev. T. A. 
Marshall), 1186 species, contained in 136 genera, were 
recognized, — 439 Braconidce being also enumerated. There 
are 6 subfamilies of the Ichneumonidce , viz., the Ichmt - 
monides , Cryptides , Agrioty piles , Ophionides , Tryphonides, 
and Pimplides , differing considerably in size and facies, 
but united in the common attribute of being in their earlier 
stage parasitic upon other insects. They have all long 
narrow bodies; a small free head with long filiform or 
setaceous antennse, which are never elbowed, and have 
always more than sixteen joints; the abdomen attached 
to the thorax at its hinder extremity between the base 
of the posterior coxse, and provided in the female with a 
straight ovipositor often exserted and very long; and 
the wings veined, with perfect cells on the disk of the front 
pair. 

The parasitic habits above alluded to render these flies 
of very great importance in the economy of nature, as they 
effectually serve to check aDy inordinate increase in the 
numbers of injurious insects. Without their aid, indeed, 
it would in many cases be impossible for the agriculturist 
to hold his own against the ravages of his minute hexapod 
foes, whose habits are not sufficiently known to render 
artificial checks or destroying agents available. The 
females of all the species are constantly on the alert to 
discover the proper living food for their own larv®, wMch 
are hatched from the eggs they deposit in or on the eggs, 
larves, or pupae of other insects of all orders, chiefly 
Lepidoptera, the caterpillars of butterflies and moths being 
specially attacked (as also are spiders). Any one who has 
watched insect life, even in a suburban garden, during 
summer, can hardly have failed to notice the busy way in 
which the parent ichneumon, a small four-winged fly, with 
constantly vibrating antennae, searches for her prey ; and 
the clusters of minute cocoons round the remains of some 
unfortunate cabbage-butterfly caterpillar, which has had just 
enough vitality left in it to crawl instinctively to a proper 


630 


I 0 H — I C H 


place fur under., aivi that change to \m\n ninth it will 
never mub% mu-t ab’ohavc be eif observed by many Tins 
i-j tli' \\*nlz of A}'* 1 i f th' (* a MtOMfii'fu) rjfahif ntfus, one 
if tl - iLau, , uhieh m tla}u |>a N t v, a fnuu.e of 
t j naturalist >, who believed that the life of the 
one defunct larva had into the numerous ! 

i-muiLr ILe- lulled ham it Iehnumum-flies which attack 
external feeders hav e a short uv lpositor , but those attached 
to w wad-feeding im>ccts have that orgau of gi eat lengtli, 
fur the puipo-e of reaching their concealed prey Thus a 
specks from Japan (Bmcmpeuctndu}) has its ovipositor 
nine times the length of the body , and the large species 
of Ultima and LplmHt^ parasitic on Suo and large wood- 
boring beetles in temperate Europe, have very lung inst tu- 
rnouts (with which when handled they will endeavour to 
sting, sometime- penetrating the skin), m order to get at 
their secreted victims. This length of ovipositor is, m the 
fumk of a -perns of PJu uim, common m the boreal parts 
of North America in pinefoie-ts, replaced by an excessively 
attenuated development of abdomen, causing the inject to 


resemble a small di agon-fly, and fulfilling the same 
mechanical piupose A common i eddish-coloured species 
of Opium {0 ofoaninn)) with a sabre-shaped abdomen, i ft 
lmt-wuitliy fiom the Met of its eggs being attached by 
stalks uutfcide the body of the caterpillar of the puss-moth 
(Diuvivm vitivla) Lepidoptemts wishing to breed the 
latter cut off tbe eggs of the parasite with scissors 

The larva) of the ichneumon-flies are white fleshy 
; cylindrical footless giubs, the majority of them spin silk 
i cocoons befoie pupating, often in a mass (sometimes almost 
geometrically), and sometimes m layers of different colours 
and texttue 

The leadei dtyimis of investigating more fully the stmetme and 
habit* of this interesting family will, m addition to the oldei woiks 
I of Gi av enhoibt, Esenbeek, Vesmael, and Haliday, find much matter 
m the lecentwiitmgsof Buschke, Oiesson, Piovancher, Holragien, 
\\ oldstedt, Tischbem Yollenhov en, Foistei, Kneehhaimin, Tasch- 
, cnheig, T Smith, 0 G Thomson, and Ilondam The last-men- 
! tiontd author has published (in the Bulletin of the Italian Ento- 
mological Society, 1871-78) a valuable list of parasitic insects and 
| the species to which they are attached, (E 0, R ) 


ICHTHYOLOGY 


I CHTHYOLOGY 1 w that branch of zoology which heats 
of the internal and external structure of fishes, their 
mode of life, and their distribution in space and time 
According to the views generally adopted at present, all 
those Vertebrate animals are referred to the class of Fishes 
which combine the following characteristics — they live 
in water, and by means of gills or branchnu breathe air 
dissolved in water , the heart consists of a single ventricle 
and single atrium ; the limbs, if present, are modified into 
fins, supplemented by unpaired median fins ; and the skin 
is either naked, or covered with scales or with osseous 
platen or bucklers* With few exceptions fishes are ovipar- 
ous. There are, however, as we shall see hereafter, not a 
few members of this class which show a modification of 
one or more of these characteristics, and which, neverthe- 
less, cannot be separated from it The distinction between 
the class of Fishes and that of Batrackians is very slight 
indeed* 

History axd Literature. 

The commencement of the history of ichthyology coin- 
Aristotle, cides with that of zoology generally. Aristotle {384—323 
me.) had a perfect knowledge of the general structure of 
fishes, which he clearly discriminates jboih from the aquatic 
animals with lungs and mammae, if., Cetaceans, and from 
the various groups of aquatic invertebrates. According to 
Mm, “ the special characteristics of the true fishes consist in 
the branchiae and fins, the majority having four fins, but 
those of an elongate form, as the eels, having two only. 
Some, m the Murcem, lack the fins altogether* The rays 
swim with their whole body, which is spread out The 
bransMse are sometimes furnished with an operculum, some- 
times they are without one, as in the cartilaginous fishes. 
. . No fish has hairs or feathers , most are covered with 

scale**, but some have only a rough or a smooth skin. The 
tongue is hard, often toothed, and sometimes so much 
adherent that it seems to be wanting. The eyes have no 
lids, nor are any ears or nostrils visible, for what takes the 
place of nostrils is a blind cavity; nevertheless they have 
the sense® of tasting, smelling, and hearing. All have 
blood* All scaly fishes are oviparous, but the cartilaginous 
fishes (with the exception of the sea -devil, which Aristotle 
places along with them) are viviparous. All have a heart, 
liver, and gall-bladder j but kidneys anti urinary bladder are 


absent. They vary much m the structure of their intes- 
tines for, whilst the mullet has a fleshy stomach like a 
bird, others have no stomachic dilatation Pyloric caeca 
are close to the stomach, and vary in number; there are even 
some, like the majority of the caitilaginous fishes, which 
have none whatever Two bodies are situated along the 
spine, which have the function of testicles , they open to- 
wards the vent, and are much enlarged in the spawning 
season The scales become harder with age. Not being 
provided with lungs, fishes have no voice, but several can 
emit grunting sounds. They sleep like other animals In 
most cases the females exceed the males in size ; and in the 
rays and shaiks the male is distinguished by an appendage 
on each side of the vent 3i 

Aristotle’s information on the habits of fishes, their 
migrations, mode and time of propagation, and economic 
uses, is, so far as it has been tested, surprisingly correct 
Unfortunately, we too often lack the means of recognizing 
the species of which he gives a description His ideas of 
specific distinction were as vague as those of the fishermen 
whose nomenclature he adopted , it never occurred to him 
that vernacular names are subject to change, or may be 
entirely lost m course of time, and the difficulty of identify- 
ing Ms species is further increased by the circumstance that 
sometimes several popular names are applied by Mm to the 
same fish, or different stages of growth, are designated by 
distinct names. The number of fishes known to Aristotle 
seems to have been about one hundred and fifteen, all of 
which are inhabitants of the JEgean Sea. 

That one man should have discovered so many truths, 
and laid so sure a basis for future progress in zoology, is 
less surprising than the fact that for about eighteen centuries 
a science which seemed to offer particular attractions to 
men gifted with power of observation was no farther ad- 
vanced. Yet such is the case. Aristotle’s disciples, as 
well as his successors, remained satisfied to be Ms copiers 
or commentators, and to collect fabulous stories or vague 
notions With very few exceptions (such as Ausonius, who 
wrote a small poem, in which he describes from his own 
observations the fishes of the Moselle) authors entirely ab- 
stained from original research; and it was not until about 
the middle of the 16th century that ichthyology made a 
new step in advance by the appearance of Belon, Rondelet, 
and Salviani, who almost simultaneously published their 
great works, by which the idea of species was established 
definitely and for all time. 


1 From Ix^h fish, anctA^y, doctrine or treatise. 
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P Belon travelled in the countries bordering mi the 
eastern part of the Mediterranean, in the yeais 1547-50, 
he collected rich Mores of positive knowledge, which he 
embodied m several woiks, The one most impoitant foi 
the progress of ichthyology is tliat entitled Be a^mtihh 
lihndvo , Pans, 1553. Belon knows about one hundred 
and ten fishes, of which he gives rude but generally recog- 
nizable figures Iu his descriptions he pays regard to the 
classical as well as to the vernacular nomenclatuie, and 
states the outwaid chaiacteristics, sometimes even to the 
number of fin rays, ftecpiently also he gives the most 
conspicuous anatomical peculiarities Although Belon but 
rarely gives definitions of the terms used by him, it is not 
generally very difficult to ascertain the limits which he 
intended to assign to each division of aquatic animals He 
very propeily divides them into such as are provided with 
blood and those without it,— two divisions coi responding in 
modem language to veitebrate and invertebrate aquatic 
animals The former are classified by him according to 
size, the further subdivisions being based on the structure 
of the skeleton, mode of propagation, number of limbs, 
form of the body, and physical charactei of the habitat 

The work of the Iloman ichthyologist, H Salviam 
(1514-72), beais evidence of the high social position 
which the author held as physician to tlnee popes Its 
title i * Ayuatihuiii animahum Jnsionu , Home, 1554-57, 
fol It treats exclusively of the fishes of Italy Nmety- 
two species are figured on seventy-six plates, which, as re- 
gards aitistic execution, are masterpieces of that period, 
although those specific characteristics which nowadays 
constitute the value of a zoological drawing were entirely 
overlooked by the author or artist No attempt is made 
at a natural classification, but the allied forms are geneially 
placed m close proximity The descriptions are quite equal 
to those given by Belon, entering much into the details of 
the economy and uses of the several species, and w r ere 
evidently composed with the view of collecting in a read- 
able form all that might prove of interest to the class of 
society in which the author moved. Salviani’s work is of 
a high order, very remaikahle considering the age in which 
he lived It could not fail to convey valuable instruction, 
and to render ichthyology popular m the country to the 
fauna of which it was devoted, but it was not fitted to 
advance ichthyology as a science generally, m this respect 
Salviam is not to be compared with Bondelet or Belon. 

G. Bondelet (1507-57) had the great advantage over 
Belon of having received a medical education at Pans, 
and especially of having gone through a complete course 
of instruction in anatomy as a pupil of Guentherus of 
AndernacL This is conspicuous throughout his w r orks — 
Libri de piseibus mar mis, Lyons, 1554, and Universce 
aquatilnm histories pars altera , Lyons, 1555 Neverthe- 
less they cannot be regarded as more than considerably 
enlarged editions of Belon’s work." For, although he worked 
independently of the latter, and differs from him in nume- 
rous details, of which he had a much more extensive know- 
ledge, the system adopted by him is characterized by the 
same absence of the true principles of classification. His 
work is almost entirely limited to European and chiefly 
to Mediterranean forms, and comprises no less than one 
hundred and nmety-seven marine and forty-seven fresh- 
water fishes His descriptions are more complete and his 
figures much more accurate than those of Belon , and the 
specific account is preceded by introductory chapters, m 
which he treats in a general manner of the distinctions, the 
external and internal parts, and the economy of fishes 
Like Belon, he had no conception of the various categories 
of classification — confounding, for instance, throughout his 
work the terms <£ genus” and “species”, but he had an 
intuitive notion of what his successors called a “species,” 


and hib principal object was to collect and give as much 
mfui mation as possible regarding such species 
For nearly a century the w’mh> of Belon and Bandelet 
continued to be the standard wrorks on ichthyology, but the 
science did nut lennm stationary dunng thatpenod The 
attention of naturalists was now dtiected to the fauna ot 
foreign countries, especially of the Spanish and Dutch 
possessions in the New World, and in Europe the estab- 
lishment of anatomical schools and academies led to careful 
investigation of the internal anatomy of the most remaik- 
able Euiopean foims Limited as these efforts were as to 
their scope, being restricted either to the fauna of somepai- 
ticular district or to the dissection of a single species, they 
w ere sufficiently numerous to enlarge the views of naturalists, 
and to destroy that fatal dependence on preceding autho- 
rities which had continued to keep m bomK the minds ot 
such men even as Bondelet and Belon The mo&t note- 
worthy of those engaged m these mqtiirie& m tLOpical 
countries were W. Piso and G Margrav, who accompanied 
as physicians the Dutch governor, Prince Maurice of 
Nassau, to Brazil (1037-44) 

Of the men who left records of their anatomical re- 
seaiehes, we may mention Borelli (1608-79), who wwote a 
wmik Be motu ammahum, Borne, 1080, 4to, m which he 
explained the mechanism of swimming and the function of 
the air-bladder, M. Malpighi (1 028-94), who examined 
the optic nerve of the sword-fish, the celebrated J, 
Swammeidam (1037-80), who described the intestines 
of numerous fishes, and J Duvemey (1648-1730), who 
investigated in detail the organs of respiration 
A new era in the history of ichthyology commences with 
Bay, Willughby, t and Artedi, who were the first to recog- 
nize the tiue principles by which the natural affinities of 
animals should be determined. Their labours stand in so 
intimate a connexion with each other that they represent 
hut one great step in the progress of this science 
J Bay (1628-1705) was the friend and guide of F. Kay ana 
Willughby (1635-72). They found that a thorough 
reform m the method of treating the vegetable and animal - 7 
kmgdoms had become necessary; that the only way of 
bringing order into the existing chaos was by arranging the 
various forms according to their structure; that they must 
cease to be burdened with inapplicable passages and quo- 
tations from ancient writers, and to perpetuate the vague 
and erroneous notions of their predecessors. They therefore 
substituted facts for speculation, and one of the fiist re- 
sults of this change, perhaps the most important, was that, 
having recognized “ species” as such, they defined the teim, 
and fixed it as the starting point of all sound zoological 
knowledge. 

Although they had divided their work so that Bay 
attended to the plants principally, and Willughby to the 
animals, the Eistona piscum , Oxf , 1686, which bears 
Willugbby’s name on the title page, and was edited by 
Bay, is clearly their joint production A great part of the 
observations contained m it were collected during the 
journeys they made together in Great Britain and in the 
various countries of Europe , and it is no exaggeration to 
say that at that time these two Englishmen knew the 
fishes of the Continent, and especially those of Germany, 
better than any native zoologist 
By the definition of fishes as animals with Mood, 
breathing by gills, provided with a single ventricle of the 
heart, and either covered with scales or naked, the Cetaceans 
are excluded The fishes proper are arranged primarily 
according to the cartilaginous or the osseous nature of the 
skeleton, and then subdivided according to the general 
form of the body, the presence or the absence of ventral 
fins, the soft or the spinous structure of the dorsal rays, 
the number of dorsal fins, &c. No fewer than four 
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hundred and twenty specie* are thus auonged and d^cuLed, 
of which about one hundred and eighty were known to 
the authors ftorn personal examination,— a comparatively 
small proportion, but descriptions and figures still formed 
in great measure the substitute for our modern collections 
amf museums With the increasing accumulation of foims, 
the want of a fixed nomenclature had become more and 
more felt 

Artedi* Peter Artedi would have been a gieat ichthyologist if 
Kay or Willughby had not pieceded him But he was 
fully conscious of the fact that both had prepared the way 
for him, and therefore he did not fail to reap every possible 
advantage from their labours Born in 1703 m Sweden, 
he studied with Lumens at Up^ala; from an early penud 
hs devoted himself entirely to the study of fibhes, and was 
engaged m the arrangement and description of the collec- 
tion of Seba, a wealthy Dutchman who had funned what 
was perhaps the richest museum at that time, when he was 
accidentally drowned in one of the canals of Amsterdam 
in the year 1731, at the age of twenty-nine. His manu- 
scripts rrere fortunately secured by an Englishman, Count 
Clifford, and edited by his early friend Linnaeus The 
work is divided into the following parts — 

(1) lathe XUhhdhn IcMfojoh pen Aiteili give* a veiy complete 
list of all preer-tling authors who had written on fishes, with a 
critical amiysis of then walks. {2l The PlahrwpJmi Ichfhjdtyiut 
is devoted to a disruption oi the tvttinil and internal paits of 
fishes; Artedi fiv s a pit *'W 2 teiunnology for all the wnious modifi- 
cations of the orgaiih, distinguishing Utimn those diaiaetus w hn h 
determine a genus and such as mdjLute a sp< eiis or mtrel} a varietv , 
in fact he establishes the method and puneiph s which subsequently 
have guided every systematic ichthyulogi d. f " j The tit tio a Pt^Ci urn 
contains welDlefmsl diagnoses ot fcity-hve guana, for wlm h he has 
fixed an uneliangej.tile noment hture * (it In the Spec tea PibCtiun d» - 
fjcriptions of s* renty-two spe in, ciammtd by himself, are given,— 
descriptions which even now are models of e\ n titnde and method 
(5) Finally, in the StfHwVjhua Pucuc a refunds to all previous 
authors are arranged for ev* iv species, vuy mu»li m the manna 
which is adopted in the swaiutie weals A the present day 

Artedi has been justly called the Father of Ichthyology 
So admirable was liis treatment of the subject, that ev en 
Lkmfitts. Lmmem could only modify and add to it Indeed, so far a* 
ichthyology is concerned, Linnaeus has scarcely done any- 
thing beyond applying binominal terms to the species 
properly described and classified by Artedi Hb classifi- 
cation of the genera appears in the 12 th edition of the 
Systma thus 

A. Amphibia Xan&s -~~Sinmculi&comp*mti3 — Petrorayzon, Ilaia, 
Bqtmlm, Chimera BpiraeidiS sol darns — Lopluus, Adpen&er, 
Cyclopterus, Miste% Qstracion, Tctrodou, Bunion, Centriscus, 
Syagnathus, Pegasus. 

B. PwmApms^ Murama* Gymnotos, Trichiurus, Anarrhichas, 
Amiuodytcs, Ophidium, Stromateus, Xiphias, 

C. Pirns Jugufam. — Callionymus, Rranoscopus, Trachinus, 
(Must, Bleamus, 

B. P%m$ Thtiradd — Cepola, Eeheneis, Coiyphsena, Gobbis, 
Scofptttta, Zeus, Pleuronectes, Chietodan, Spams, Lahrus, 
Perek, Gastero&eus, Scomber, Muling, Tngla. 

E* Pm& Abttm%mU& --Cobitis, Amia, Stlnrns, Tenthis, Lon- 
mb, Sabso, Fistnkra, Eaov, El ops, Aigentiim, Atherina, 
Morayrna, Exoccetns, Myuemus, Clnpea, Cyprmus. 

Two contemporaries of Linnmus, L. T. Gronow and J. 
Tr Klein, attempted a systematic arrangement of fishes , 
both had considerables advantages for the study, especially 
in possessing extensive collections; but neither exercised 
any influence on the progress of ichthyology. 

The works of Artedi and Linnaeus led to an activity of 
research, especially in Scandinavia, Holland, Germany, and 
England, such as has never been equalled in the history 
of biological science. Whilst some of the pupils and 
followers of Linnmus devoted themselves to the examina- 
tion and study of the fauna of their native countries, 
others proceeded on voyages of discovery to foreign 
and distant lands. Of these latter the following may be 
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especially mentioned *— 0. Fabncms worked out the 
fauna of Greenland, Kalin collected m FTorth Ameuca, 
Hasselquist m Egypt and Palestine, Brunmch m the 
Mediterranean, Osbeck in Java and China, Thunberg 
in Japan ; Forskfil examined and described the fishes ot 
the Red Sea , Steller, Pallas, S T Gmelm, and Guldenstedt 
traversed nearly the whole of the Russian empne m Europe 
and Asia Others attached themselves as naturalists to the 
celebiated cucumnavigatois of the last centuiy, such as the 
two Forsteis (father and son) and Solander, who accom- 
panied Cook, Commeuon, who travelled with Bougain- 
ville , and Sonnerat Kmnbeis of new and remarkable forms 
were discovered by those men, and the foundation was 
laid for a knowledge of the geographical distribution of 
animals 

Of those who studied the fishes of their native countries, 
the most celebrated were Pennant (Great Britain), 0. F. 
Muller (Denmark), Duhamel (France), Meidmger (Austria), 
Cormde (Spain), and Parra (Cuba) 

The mass of materials brought together by those and 
other zoologists was so great that, not long after the death 
of Linnaeus, the necessity made itself felt for collecting 
them m a compendious form. Several compilers under- 
took this task , they embodied the recent discoveries m 
new editions of the classical works of Aitedx and Linnaeus, 
but, not possessing either a knowledge of the subject or 
any critical discernment, they only succeeded m burying 
those noble monuments under a chaotic mass of rubbish. 

For ichthyology it was fortunate that two men at least, 

Bloch and Lacepede, made it a subject of prolonged original 
research 

Mark Eliezer Bloch (1723-1799), a physician of Beilm, Block, 
had reached the age of fifty-six when he commenced to 
write on ichthyological subjects. To begin at his time of 
life a work m w r hich he intended not only to give full de- 
scriptions of the species known to bun from specimens or 
drawings, but also to illustrate each species m a style truly 
magnificent for his time, was an undertaking the exe- 
cution of which most men would have despaired of. Yet 
he accomplished not only this task, but even more than he 
at first contemplated. 

His work consists of two divisions —(1) Oecononusche 
Xatui geschichte der Fisthe DeutscMcinds , Berl, 1782-84; 

(2) Xaturgeschichte der audcmdmhen Fische, Berl , 1785- 
93. The first division, which is devoted to a description of 
the fishes of Germany, is entirely original, and based upon 
the author’s own observations. His descriptions as well 
as figures were made from nature, and are, with but few 
exceptions, still serviceable ; indeed many continue to be 
the best existing in literature. Bloch was less fortunate, 
and is much less reliable, in his natural history of foreign 
fishes. For many of the species he had to trust to more 
or less incorrect drawings and descriptions by travellers ; 
frequently, also, he was deceived as to the origin of 
specimens which he acquired by purchase Hence his 
accounts contain numerous confusing errors, which it 
would have been difficult to correct had not nearly the 
whole of the materials on which his work is based been 
preserved in the collections at Berlin. 

After the completion of Ms great work Bloch occupied 
himself with systematizing He prepared a general system 
of ^ fishes, in which he arranged not only those de- 
scribed in his great work, but also those with which he 
had afterwards become acquainted from the descriptions of 
others. The work was ably edited and published after 
Bloch’s death by a philologist, J G. Schneider, under the 
title JA E* Blochn Bysiema ichthyologies ieomhus GX, illus- 
tration, Berl , 1801. The number of species enumerated 
in it amounts to 1519. The system is based upon the 
number of the fins, the various orders being termed Hende- 
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capterygn , Decapteiygn , &c We need not add that an 
artificial method like this led to the most unnatural com- 
binations and distinctions 

Bloch’s Natmgescldchte remained for many years the 
standaid work, and, with its great number of excellent 
illustrations, proved a most useful guide to the student 
But as regards originality of thought Bloch was far sur- 
Lacepede passed by his contemporary, B G E de Lacdpede, bom 
at Agen, m France, m 1756, a man of great and general 
erudition, who became professor at the museum of catuiai 
histoiy m Paris, wheie he died m 1826 

Lacepede had to contend with gieat difficulties in the 
preparation of his Histoire des Poissons, Pans, 1798-1803, 
5 vols, which was written during the most distuibed 
period of the French Eevolufcion. A great part of it was 
composed whilst the author was separated from collections 
and books, and had to rely on his notes and manuscripts 
only. Even the works of Bloch and other contemporaneous 
authors remained unknown, or at least inaccessible, to him 
for a long time. We need not therefoie be surprised that 
his work abounds in the kind of errors into which a compiler 
is liable to fall ISTofe only does the same species appear 
under two or more distinct specific names, hut it sometimes 
happens that the author so little understands the souice 
from which he derives his information that the description 
is referred to one genus and the accompanying figure to 
another The names of genera are unduly multiplied, and 
the figures with which the work is illustrated aie far 
inferior to those of Bloch Thus the influence of Lacepede 
on the progress of ichthyology was vastly less than that 
of his fellow-labourer , and the labour laid on his succes- 
sors m correcting the numerous errors into which he had 
fallen probably outweighed the assistance which they de- 
nved from his woik 

The work of the principal cultivators of ichthyology 
in the period between Bay and Lacepede was chiefly 
systematizing and describing, but the internal organization 
of fishes also received attention from more than one 
great anatomist. Haller, Camper, and Hunter examined 
the nervous system and the organs of sense ; and above 
all Alexander Monro, secundus, published a classical work, 
Tke Stmcture and Physiology of Fishes explained and 
compared with those of Man and other Animals, Edm., 
1785. The electric organs of fishes ( Torpedo and Gymno - 
ins) were examined by Bdaumur, Allamand, Bancroft, 
Walsh, and still more exactly by J Hunter. The mystery 
of the propagation of the eel called forth a large number 
of essays, and even the artificial propagation of Salmomdce 
was known and practised by Gleditseh (1764). 

Bloch and Lac^pkde’s works were almost immediately 
succeeded by the labours of Cuvier, but his early publi- 
cations were of necessity tentative, preliminary, and frag- 
mentary, so that some little time elapsed before the spirit 
infused into ichthyology by this great anatomist could exei- 
cise its influence on all the workers in this field. Several 
of such ante-Cuvierian works must be mentioned on account 
of their importance to our knowledge of certain faunas 
The Descriptions and Figures of Two Hundiecl Fishes 
collected at Yizagapatam, on the Coast of Coi omandel, Bond , 
1803, 2 vols., by Patrick Bussel, and An Account of the 
Fishes found m the Five) Ganges and its Branches , Edin , 
1822, 2 vols, by F Hamilton (formerly Buchanan), were 
works distinguished by greater accuracy of the drawings 
(especially the latter) than was ever attained before A 
Natural History of British Fishes was published by E 
Donovan, Loud, 1802-8, and the Mediterranean fauna 
formed the study of the lifetime of A. Bisso (Ichthyologic 
de Nice , Paris, 1810, and Histone naturelle de t Europe 
Meridionals, Pans, 1827). A slight beginning in the 
description of the fishes of the United States was made 


Y O L O a Y O,)o 

byS L Mitchell, who published, beside^ vauuiis papu», 
a Munon on the Ichthyology of New Toil, m 1815 

G Cuvier (1769-1832) did not occupy himself with the Cuvier 
study of fishes merely because the class formed pait of the 
Pegne Animal , but devoted himself to it with particular 
piedilection. The investigation ol their anatomy, and 
especially of their skeleton, was taken up by him at an 
early period, and continued until he had biiceeeded m com- 
pleting so perfect a fiamewoik of the system of the whole 
class that his immediate successors requited only to 
fill up those details foi which their master had had no 
leisure Indefatigable m examining all the external and 
internal characters of the fialies m a rich collection, he 
ascertained the natural affinities of the infinite variety of 
forms, and accurately defined the ditisions, oideis, families, 
and genera of the class, as they appear m the various 
editions of the Pegne Adimal His mdustiy equalled his 
genius he formed connexions with almost every accessible 
part of the globe, not only Fiench travellers and natu- 
ralists, but also Germans, Englishmen, Americans, rivalled 
one another in assisting him with collections, and for many 
years the museum of the Jardm des Plantes was the centre 
where all ichthyological tieasures were deposited. Thus 
Cuvier brought togethei a collection the like of which had 
never been seen before, and which, as it contains all the 
materials on which his labours were based, must still be 
considered as the most important Soon after the year 
1820, Cuvier, assisted by one of his pupils, A. Valenciennes, Valen- 
commenced his great work on fishes, Histone naturelle des ciennes, 
Poissons, of which the first volume appeared m IS 28 The 
earlier volumes, m which Cuvier himself took his share, 
bear evidence of the enthusiasm with which both authors 
devoted themselves to their task After Cuvier’s death 
m 1832, the woik was left entirely m the hands of Valen- 
ciennes, whose energy and intei est gradually slackened, 
rising to their former pitch m some paits only, as, for 
instance, m the tieatise on the herring He left the woik 
unfinished with the twenty-second volume (1848), which 
treats of the Salmonoids Yet, incomplete as it is, it is 
indispensable to the student 

The system finally adopted by Cuvier is the following . — 

A POISSONS OSSEUX 
I A Branchies ex Peignes on lx Lames 
1 A JfdcAou e Supei icuicL th e 



a Acanthovit? yawns 

Percoides 

Sparoides 

Branchies labjimtliiquea. 

Polynemes 

Chetodonoides 

LopMoides 

Mulles 

Seombeioides 

Gobioide& 

Joues cuirassees 

Muges 

Labroides 

Scienoides. 

b Malrtcoptci 

ycjicns 

Aldomnam 

Subbrachiens 

Apodcs 

Cyprinoides. 

Gadoides 

Mmcnoides 

Siluroides 

Pleuronectes 


Salmonoides. 

Discoboles 


Cliipeoides 

Lueioides 




2 A Mdchone Sup t) leure Fixee. 

Sclerodemies. Gymnodonteb 

II A Branchies en Forme de Horrrrs 
Lophobranehes. 

B CAKTILAGINEirZ OTJ CHOHDROPTteGIENS 
Stunonitm Plagiostomes Cyclo&tomes. 

We have only to compare this system with that of Linnaeus 
if we wish to measure the gigantic stride made by ichthy- 
ology during the intervening period of seventy years The 
various characters employed for classification have been 
examined throughout the whole class, and their relative 
importance has been duly weighed and understood. 
Though Linnaeus had formed a category of "Amphibia 
Nantes” for fishes with a cartilaginous skeleton, which 
should coincide with Cuvier’s "Poissons Cartilagineux,” 
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he lad fatk'J to unrUhtand ths >e:j rntiue ut e.utila^e, 
appiMitly cranpiMng under this term any skeletal frame- 
%,*rk id L** firmness tlnn ordinal y bone. Hence lie con- 
sider! I ' fon* CydopLrns, Synguat busts becaitilaginous 
iHies A:h »ptmg*tlie position and development of the ven- 
tral lia* as a highly impoi taut character, he had been obliged 
to a«; :i ite fishes having rudmientaiy and inconspicuous* 
ventral fins, like Tnehnu us, Xipluas , Ac., with the true 
teh The important category of “family” appears now 
in Cuvier’s system fully established as intermediate between 
genus and older Important changes m Cuvier’s system 
hive been made and proposed by his successors, but m the 
mam it is still that of the present day 

Cuvier had extended his researches beyond the fixing 
form?, into the field of paleontology , lie was the first to 
observe the close resemblance of the scales of the fossil 
Pah on wm to those of the living Pdijptervs and Lepufas- 
teu% tin* prolongation and identity of structure of the upper 
caudal lobe in Pahvonimis and the sturgeons, the presence 
of peculiar 41 fulcra” on the anterior margin of the dorsal 
fin m Pah^onmus and Lepit fastens, and inferred fiom these 
facts that the fossil genus was allied either to the stur- 
geons or to LvpitfakeuK But it did not occur to him that 
there was a close relationship between those recent fishes 
Lq^fjsfanstmd, with it, the fossil genus remained in his sys- 
tem a member of the order of Mulacoptermjn abdominal es 
Agma It was left to L Agassiz (1807-13) to point out the 
importance of the structure of the scales as a characteristic, 
and to open a path towards the knowledge of a ft hole new 
subclass of fishes, the Ganoidd, 

Impressed with the fact that the peculiar scales of Poly- 
ptmts and Lepvfatfm are common to all fossil osseous 
fishes down to the Chalk, he takes the structure of the 
scales generally as the base for an ichthyological system, 
and distinguishes four orders 

1 FI with —Without scales proper, hut with scales of enamel, 
sometimes larg**, sometimes small, and reduced to mere points (lays, 
yhaiks and t YeltMomi, ft ith the fossil Hybodontes) 2 Ganoids 
—With angular twny val^ cohered ftith a thick stratum of 
enamel: to this order belong the fos&il Lepidoides, Sauroides, 
iHenodontes, and tVIaeantln , the recent Fob pterus, Leptdosteus, 
Selerodemi, (fynmodontes, Lonhobranches, and Siluroides , also 
the Sturgeons 3. Ctrnmds — With rough seale>, vlueh have then 
free margins denticulated : Chfletodontidae, Pleuronectida, Peradae, 
Folyaeantlu, Sekmdse, Sparidse, Seorpcenidse, Aulostomi 4 Cyc- 
loids.— With smooth scales, the hind margin ot which lacks denti- 
cnlatmn * Labridse, Mugihdae, Scomhridoe, Gadoxdci, Gobndfe, 
Msusmid^ Lucioidts, Salmonid®, Clupidie, Cyprinuk 

We have no hesitation in affirming that if Agassiz had 
had an opportunity of acquiring a more extensive and 
intimate knowledge of existing fishes before his energies 
were absorbed in the study of fossil remains, he would 
himself have recognized the artificial character of his 
classification. The distinctions between cycloid and ctenoid 
rales* between placoid and ganoid fishes, are vague, and 
can hardly be maintained. So far as the living and post- 
Cretacean forms are concerned, he abandoned the vantage- 
ground gained by Cuvier; and therefore his system could 
never supersede that of his predecessor, and finally shared 
the fate of every classification based on the modifications 
of one organ only. But Agassiz has the merit of having 
opened an immense new field of research by his study 
of the inMt& variety of fossil forms. In his principal 
work, Recherche* mr le$ Pomwti fossUes, Heuchatel, 1833- 
43, 4to, atlas in fob, he placed them before the world 
arranged in a methodical manner, with excellent descrip* 
tions and illustrations. His power of discernment and 
penetration in determining even the most fragmentary 
remains is truly astonishing ; and, if Ms order of Ganoids 
is an assemblage of forms very different from what is now 
understood by that term, he was at any rate the first who 
recognized that &wh an order of Mes exists. 


The discoverer of the Gauoidei was succeeded by their J Muller, 
exploiei, Johannes Muller (1801-58) In his classical 
memoir Ucha den Ban mid die Grcnzen de? Ganoiden , 

Berl., 1846, he showed that the Ganoids differ from all 
the othei osseous fishes, and agree with the Piagios tomes, 
m the structure of the heart By this primary character, 
all heteiogeneous elements as Siluroids, Qsteoglomdis , &e , 
were eliminated fiom the order as understood by Agassiz 
On the other hand, he did not recognize the affinity of 
! Lepidosuen to the Ganoids, hut established for it a distinct 
subclass, Dipnoi , which he placed at the opposite end of 
flie system By Ins researches into the anatomy of the 
lampreys and Amjdiwxus, their typical distinctness from 
other cartilaginous fishes was proved, they became the 
types of two other subclasses, Cyclostomi and Leptocaulu 

Muller proposed several other not unimportant modifica- 
tions of the Cuvienan system , and, although all cannot be 
maintained as the most natural arrangements, yet his 
researches have given us a much more complete knowledge 
of the organization of the Teleosteous fishes, and later 
inquiries have shown that, on the whole, the combinations 
proposed by him require only some further modification 
and another definition to render them perfectly natural. 

The discovery (in the year 1871) of a living zepresenta- 
tive of a genus hitherto believed to be long extmet, Gera- 
todus , threw a new light on the affinities of fishes The 
writer of the present article, who had the good fortune to 
examine this fhh, was enabled to show that, on the one 
hand, it was a form most closely allied to Lepidosuen , and, 
on the other, that it could not be separated from the Ganoid 
fishes, and therefore that Lepidomm also was a Ganoid, — a 
relation already indicated by Huxley m a previous paper on 
“Devonian Fishes.” This discovery led to further considera- 
tion 1 of the relative characters of Muller’s subclasses, and 
to the system which is followed in the present article. 

Having followed the development of the ichthyological 
system down to the most recent date, we have to retrace 
our steps to enumerate the most important contributions to 
ichthyology which appeared contemporaneously with or sub- 
sequently to the publication of the great work of Cuvier and 
Valenciennes. As m other branches of zoology, almost 
every year was marked by increased activity For the sake of 
convenience we may arrange these works under three heads 

I T OTAGES, CONTAINING GENERAL ACCOUNTS OF ZOOLOGICAL Blblio- 
Collections giapliy, 

A. French —1 Voyage autour du monde sin les Cut idles dc S M 
V Frank H la Physiewnne , sous U commandment de M F) eyemet, 

1 4 Zoology— Ppi&sons, ” par Quoy et Guimard, Paris, 1824 2 Voyage 
de la Coquille, “ Zoology,” pai Lesson, Pans, 1826-30 3 Voyage 

de V Astrolabe, sous le commandment de M J Dumont d' Urmlle, 

4 4 Poissons, " par Quoy et Gaimard, Pans, 1834 4 Voyage cm F6h 

Slid par M J Dumont d* Urmlle, ‘ ( Poissons, ” par Hombron et Jac- 
quinot, Paris, 1853-4. 

B. English — 1. Voyage of H M S Sulphur, “Fishes,” by J. 

Richardson, Lond., 1844-45. 2. Voyage of EMSS Erebus and 
Terror, “Fishes,” by J. Richardson, Lond , 1846 3 Voyage 

of E MB, Beagle f 'Fishes,” by L Jenyns, Lond , 1842 4 Voyage 
of H,M S, Challenger, “Fishes,” by A Gunther 

0. German , — 1 Bern der osterrenchistkib Fregatte Koica a, 
“Fische,” von B Kner, Vienna, 1865. 

IL Faunje. 

A Great Britain — 1 . R Parnell, The Batumi History of the 
Fisks of tk Firth of Fatih, Mm , 1838. 2. W Yarrell, A His- 
tory cf British Fishes, 3d edit, Lond , 1859 3 J. Conch, History 

of the Fisks of the British Islands, Lond , 1862-65 

R. Denmark and Smndinama — 1. H Eroyer, Danmai VsFtsle, 
Copenhagen, 1838-53. 2 8 Frisson, Skandmamsk Fauna, vol iv. 

“ FiskaraaV Lund, 1855. 3. Fnes och Ekstrom, Skandinauans 
Fidar, Stoekh , 1836 

C I{tmia.—l. Nordmann, “Ichthyology Pontique,” in Demi- 
doif s Voyage dans la Fume m&ndiwiale, tom m , Paris, 1840 

D. Germany —1 Heekel um! Kner, Die Snsswasserfsche der 


1 “Description of Ceratodus,” Phil Trans,, 1871, iL 
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some \ isits) to those eountims tor the prnpose of exploimg the pun- 
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iibhes have been jiuhlished m the reports of the vanousU S Govern- 
ment expeditions, and in Edith American scientific journals, by 
Storei, Baud, Guaid, W 0 Ayies, Cope, Joidan, Blown Goode, 
&c ,hut a good geneial, and especially cntical, account of the fishes 
of the United States is still a desxdeiatum 

1 Japan — 1 Fauna Japonita , Poissons,” par H Selilegel, 
Lejflen, 1850 
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— 1 E liuppcll, Atlas zu dt r Item ini Xu/ dlichcn A frika , Fi ankf , 
1S28 2 E Piuppell, Xcue JPubelthieiefl* Piscine fiFran]rf. f lSo7 

3 B L Plaj fan and A Gunther, The Fishes of Zanzibar, Lon I , 
1876, 4 C B ElxmzmgQTj Synopses de* Fische des Pothen Jltcis, 

Vienna, 1870-71 5 F Day, The Fishes of India t Lond , 1865, 4to 

contains an account of the fieshwatei and mai me species 6 A 
Gimthei, Die Fistht du Sad see, Hambuig, 4to, fiom 1873 (in 
Xirogress) 7 Unsurpas>cd m activity, as regaids the exploiation 
of the fish fauna of the East Indian archipelago, is P Bleekei 
(1819-78), a suigeon m the semce of the Dutch East Indian 
Government, who, fiom the yeai 1S40, for nearly thirty years, 
amassed immense collections of the fishes of the various islands, 
and desenbed them in extiemely numerous papers, published chiefly 
m the journals of the Batavian Society Soon aftei his letuin to 
Europe (I860) Bleeker commenced to collect the final results of his 
labours m a giand woik, illustrated by coloured plates, Atlas Iih- 
thyologiqve des hides Onentales Nailanclaises, Amsteid , fol , 1862, 
the publication of which w as interrupted by the author's death m 
1878 

K Af) ita —1 A Gunthei, u The Fndies of the Me, 5 * m Pethe- 
uck’s T/aiels tn Central Africa , Lond , 1869 2 W Peters, 

Xat u rmssensehafih che Boise nach Mossambique, iv , “Flussfische,” 
Berl , 1868, 4to 

L TPbs£ Indm and South America — 1 L. Agassiz, Sdecta 
genera d species Piscum, qim m itinere per Brasiham collegit J 
B de Spue, Munich, 1829, fol 2 F de Castelnau, Animauxmit - 
reaug ou fares , recueilhs pendant Vexpedition dans Us parties centrales 
de TAm&riquc du Sud, ** Poissons,” Paris, 1855 3 L. Yaillant and 

F Boeourt, Mission scicntifique ait Mexique ci dans VAm&riquc cen- 
frerfe, “Poissons,” Paris, 1874 4 F Poey, the celehiated naturalist 

of Havana, devoted many years of study to the fishes of Cuba. 
His papers and memoirs are published paitly in tw o periodicals, 
issued by himself, under the title of Memoriae solve la Histm la 
natural de la Isla de Cuba (from 1851), and Regret tono Fimo-natiur al 
de la Isla de Cuba (from 1865), partly in FTorth Amencan scientific 
journals And, finally, T Stemdachnei and A Gunther have pub- 
lished many conti ibutions, accompanied by excellent figures, to 
our knowledge of the fishes of Cential and South America. 

M Xcw Zealand — 1 F W Hutton and J. Hector, Fishes of 
Xcw Zealand , Wellington, 1872 

FT. Arctic Regions — 1 C. Lutken, £ A Be vised Catalogue of the 
Fishes of Gieenland,” iu Manual of the Xatural History, Ecology, 
and Physics of Gfrcadand , Lond, 1875, Svo, 2 The fishes of 
Spitzbergen were examined by A J, Malmgren (1865) 

III Anatomical Works 

The number of authors who have investigated the anatomy of fishes 
is almost as great as that of faunists , and w e should go beyond the 
limits of the pieaent article if we mentioned moie than the most 
prominent and successful M H Batlike, J Muller, J Hyrtl, and 
H Stanmus left seaxetly any organ unexainmed, and their researches 
had a direct bearing either on the relation of the class of fishes to 
the other vertebrates, or on the systematic arrangement of the 
fishes themselves E E von Baer, F de Filippi, G Vogt, W 
His, W. K Parker, and F M Balfour investigated their embry- 
ology; A Kdlliker and G. Fouchet their histology The osteology 
was specially treated by G Bakker, F 0 Bosenthal, L Agassiz, 
and C. Gegenbaur , the nervous system by Gottsche, Philip eaux, 
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Stanmus, L dt Sanctis L Stn da, Baudflot, and Mr huho-Meda) 
the oigan of lieaung by E H Webir, C Ha^c, and G Bttau" 
The rh utue fiAu-, ver tj eviimmdM E Gtofiioj, C Mattuiiui, P 
IV’ am, T Bilhai^, ami Abx Sihult e The GiLVLlnpmcnt and 
metamoi pho^m of the lamptins made the sublet; of itatueh 
by H Mulbi, M Sthaltzc, and P Ov-j lmikow , Mulla’s exami- 
nation ut B/a lUw^Uutia wa= t ontinucd hy J M luu^n, A Ko\a- 
ltv&kj, L Slit da, W Mullei , U Hi^t, T II Hu\h v, and T M 
Ballour The most cunipn.bc n^r.e at tuunts of the m ituiuj <d 
hahes aie contained in the eubjointd walks, which ha\e bun chkfly 
followed m the following anatomical descnption — 

1 H Srannius, Zootom tc du Fitnhe, 2d edit , Bull 1551 2 li 
Owen, Anatomy oj Vt/tih/abs, vol l , Lontl , ISud 3 li Owen, 
LtdViCSQ/i tht Co//ipa t atue Anatomy and PhymuUyu of the Jh/ti^ 
brateAnit/Ufh , pait i , k *Fmlics, ’ Lond , 184b 4 I H Huxlt}, 

Manual oj the Anatomy of J\ iteb/oUd Jnt,nu7% Loud , 1571 

It has been mentioned above that the great work of 
Cuvier and Valenciennes had been left incomplete 
Several autkois, therefore, have supplied detailed accounts 
| of the orders omitted in that woik IdulleL and Haile 
I published an account of the Plagiostomes and Ivaup of 
the JHurcenvlce and LopkoLraachu , while A Dnmuil com- 
menced an Hisfuue natmelle des Puissons ou Iihthyohxjie 
generate, of which, however, only two volumes appeared, 
containing a complete account of the Plagiostomes (Pans, 
1865) and of the Ganoids and Lopliobianehs (Pans, 1870) 

The activity which had prevailed in ichthyology since the 
publication of the Uistoire naiutelle by Cuvier and Valen- 
ciennes had been so gieat, and the xesults of the numerous 
investigations were scattered over such a multitude of 
publications, that it ultimately became imperative to collect 
all these materials in one comptehensive work This was 
done in the Catalogue of Fishes , published by the tiustees 
of the British Museum, m eight volumes (Bond, 1859-70) 
Besides the species previously described, many new forms 
were added, the total number of species leferred to m 
those volumes amounting to 8525 As regards the sys- 
tematic arrangement, Muller 5 & system was adopted m the 
mam, but the definition of the families was much modified. 
This, however, need not he further enteied on now, as it 
will become sufficiently apparent m the systematic poition 
of this article. 

For fuller details than can be given here legardmg the 
structure, classification, and life-history of fishes, the reader 
is referred to the Introduction to the Study of Fishes , by 
A. Gunther, Edin , 1880. 

External Parts. 

In the body of a fish tour parts are distinguished, — the 
head, trunk, tail, and fins, the boundaiy between the 
first and second is geneially indicated by the gill-open- 
ing, and that between the second and third by the vent 
The form of the body and the relative proportions of these 
principal parts aie subject to greater variation than is to be 
found in any other class of vertebrates. In fishes which 
are endowed with the power of steady and more or less 
rapid locomotion, a deviation from that form of body 
which we observe m a perch, carp, or mackerel is never 
excessive The body is a simple, equally-formed wedge, 
compressed or slightly rounded, well fitted for cleaving the 
water In fishes which are in the habit of moving on the 
bottom, the whole body, or at least the head, is vertically 
depressed and flattened , and the latter may be so enor- 
mously enlarged that the trunk and tail appear merely as 
an appendage. In one family of fishes, the Flew onechdm 
or flat-fishes, the body is compressed into athm disk; they 
swim and move on one side only, which remains constantly 
directed towards the bottom, a peculiarity by which the 
symmetry of all parts of the body has been affected. In 
fishes moving comparatively slowly through the water, and 
able to remain (as it were) suspended in it, a lateral 
compression of the body, m conjunction with a lengthen- 
ing of the vertical and a shortening of the longitudinal 
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axis, is found. This deviation from the typical form may 
proceed so far that the vertical axis greatly exceeds the 
longitudinal in length ; generally all the parts of the body 
participate in this form, but in one kind of fish (the Ortlm- 
(formus or sun-fish) it is chiefly the tail that has been 
shortened, that being reduced so much as to present the ap- 
pearance of being cut off. An excessive lengthening of the 
longitudinal axis, with a shortening of the vertical, occurs 
in eels and eel-like fishes, and in the so-called band-fishes. 
They are bottom-fish, capable of insinuating themselves into 
narrow crevices arid holes. The form of the body in these 
long fishes is either cylindrical (snake-like), as in the eels and 
many codfishes, or strongly compressed, as in the band-fishes 
(Trichiarm, Ilewkem, fire.). It is chiefly the tail that 
k lengthened, but frequently the head and trunk partici- 
pate more or less in this form. Every possible variation 
occurs between these and other principal types of form. 
The old ichthyologists, even down to Linnaeus, depended 
in great measure on them for classification ; but, although 
the same form of body often obtains in the same groups of 
fishes, similarity of form by no means indicates natural 
affinity ; it only indicates similarity of habits and mode of 
life. 

Head. The External Parts of the JE ad— Tim eye divides the 
head into the ante-orbital and post-orbital portions. In 
most fishes, especially in those with a compressed head, it 
is situated on the side and in the anterior half of the length 
of the head; in many others, chiefly those with a de- 
pressed head, it is directed upwards, and sometimes 
situated quite at the upper side ; in a very few, the eyes 
look obliquely downwards. In the flat-fishes both eyes 
are on the same side of the head, either the right or the 
left, always on that which is directed towards the light, and 
coloured. 

Fishes in general, as compared with other Tertebrata, 
have large eyes. Sometimes these organs are enormously 
enlarged, indicating either that the fish is nocturnal in its 
habits, or lives at a depth to which only a part of the 
sun's rays penetrate. On the other hand, small eyes occur 
in fishes inhabiting muddy places, or great depths, to which 
scarcely any light descends, or in fishes in which the want 
of an organ of sight is compensated by the development of 
other organs of sense. In a few fishes, more particularly 
those inhabiting caves or the greatest depths of the ocean, 
the eyes have become quite rudimentary and hidden under 
the skin. 

In the ante-orbital portion of the head, or the snout, are 
situated the mouth and nostrils. 

Moatk The mouth is formed by the intermaxillary and maxillary 
bones or the intenn axillary only in the upper jaw, and 
by the mandibular bone in the lower. These bones are 
either bate or covered by integument, to which frequently 
labial folds or lips are added. As regards form, the mouth 
offers m many variations as the body itself, according 
to the nature of toe food, and the mode of feeding. It 
may be narrow, or extremely wide and cleft nearly to the 
hind margin of the head; it may be semi-elliptical, semi- 
circular, or straight in a transverse line ; it may be quite 
in front of the snout (anterior), on its upper surface 
(superior), on its lower (inferior), or extending along each 
side (lateral) j sometimes it is subcircular, organized for 
sucking. The jaws of soma fishes are modified into a 
special weapon of attack (sword-fish, saw .fish) ; in fact, 
throughout the whole class of fishes the jaws are the only 
organ ever specialized for this purpose, weapons on other 
parts of the body being purely defensive. 

Both jaws may be provided with skinny appendages, 
-Barbels, which, if developed and movable, are sensitive 
organs of touch 

Htwtak In the majority of fishes the nostrils exhibit a double 


opening on each side of the upper surface of the snout, 
the openings of each side being more or less close together. 
They lead into a shallow groove, and only in one family 
(the Myxinoids) perforate the palate. In this family, as 
well as in the lampreys, the nasal aperture is single. In 



Fir,. 1,— Head of Mordacm monlax , slinking the single nostril and seven 
lirandiial openings. 

many eels the openings are lateral, the lower perforating 
the upper lip. In the sharks and rays (figs. 2, 3, 4) they 
are at the lower surface 
of the snout, and more 
or less confluent. And, v 

finally, in the Dipnoi 
(fig. 35) and other Ga- 
noids, one at least is 
within the labial bound- 
ary of the mouth. 

The space across the 
forehead, between the 
orbits, is called the inter- 
orbital space; that below 
the orbits, the infraorbi- 
tal or suborbital region. _ A ^ ^ , ... 

T i n*. , Fig. 2.— Confluent nasal and buccal cavities 

In tne postorbltax part ChilcwjUium trispeculctre ; tooth of the 
of the head there are natural size, 
distinguished, at least in most Teleosteous fishes and many 
Ganoids, the praeoperculum, a sub-semicircular bone, gene- 
rally with a free and 
often serrated or vari- 
ously-armed margin; 
the operculum, form- 
ing the posterior mar- 
gin of the gill-open- 
ing; and the suboper- 
culum and interoper- 
culum along its in- 
ferior margin. All 
these bones, collec- 
tively called opercula, 
form the gill-cover, 
a thin bony lamella 
covering the cavity 
containing the gills. 

The glll-Opening is p IG> 3.— Nostrils of Raia Umprieri, with nasal Gills, 
a foramen, or slit, be- flaps reverted. 

hind or below the head, by which the water that has been 
taken up through the mouth for the purpose of breathing 
is again expelled. This slit may extend from the upper 
end of the operculum all round the side of the head to the 
symphysis of the lower jaw; or it maybe shortened and 
finally reduced to a small opening on any part of the mar- 
gin of the gill-cover. Sometimes {Symbranchus) the two 
openings, thus reduced, coalesce, and form what externally 
appears as a single opening only. The margin of the gill- 
cover is provided with a cutaneous fringe, in order more 
effectually to close the gill-opening; and this fringe is sup- 
ported by one or several or many bony rays, the branchio- 
stegak The space on the chest between the two rami of the 
lower jaw and between thegill-openings is called the isthmus. 

The sharks and rays differ from the Teleosteous and 
Ganoid fishes in having five branchial slits (six or seven 
in Iiexmichm and Eeptanchus) ) which are lateral in the 
sharks, and at the. lower surface of the head in the rays 
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Trank. 

Tail. 


Pins. 


(fig. 4). Ia Alyxine only tlie gill-opening is at a great 
distance from the head ; in that family {Gydo&tomi) it is 
either single or there are six or more on each side 
(fig. 1) ; as in the lampreys. 



Fig. 4— Lower aspect of head of Raia lempiert. 

The Trunk and Tail — In the trunk are distinguished the 
hack, sides, and abdomen. It gradually passes in all fishes 
into the tail, the termination of the abdominal cavity and 
the commencement of the tail being generally indicated by 
the position of the vent. The exceptions are numerous : 
not only may certain abdominal organs, such as the sexual, 
extend to between the muscles of the tail, but the intestinal 
tract itself may pass far backwards, or it may even be 
reflected forwards, so that the position of the vent may be 
either close to the extremity of the tail or to the foremost 
part of the trunk. 

Iti many fishes the greater part of the tail is surrounded 
by fins, leaving finless only a small portion between the 
dorsal, caudal, and anal fins ; this finless part is called the 
free portion or the peduncle of the tail. j 

The Fins . —The fins are divided into vertical or unpaired, j 
and horizontal or paired fins. Any of them may be pre- 
sent or absent ; and their position, number, and form are 
most important guides in determining the affinities of j 
fishes. t | 

The vertical fins are situated in the median dorsal line, ! 
from the head to the extremity of the tail, and in the ; 


ventral line of the tail In fishes in A 

which they are least developed or most J mg 

embryonic, the vertical fin appears as a j | Mg 

simple fold of the skin surrounding l I i 

the extremity of the tail* In its j am 
further progress of development in the I urn 
series of fishes, it gradually extends / i 
further forwards, and it may reach j jj £ 

even the head and the vent In this J j | 

embryonic condition the fin is generally *1 
supported by fine rays, which are the j l 

continuations of, or articulated to, J \ Jl AA 

other stronger rays supported by the y V y 4 

processes or apophyses of the vertebral Fig. 5 .- 1 , simple ray , 2 , 

column. This form of the vertical fin Sated^rayTsoft);^" 
* is very common, — for instance in the branched ray (soft). 


eels, and many Gadoid, Blennioid, and Ganoid fishes, in 
which the rays have ceased, besides, to be simple rods, show- 
ing more or less numerous joints (simple articulated rays, 


i 

1 


fig. 5). Branched rays are dichotomously split, the joints 
increasing in number towards the extremity. 

The continuity of the vertical fin, however, is interrupted 
in the majority of fishes, and three fins are then distin- 
guished : one in the dorsal line — the dorsal fin ; one in 
the ventral line behind the anus — the anal fin ; and one 
confined to the extremity of the tail — the caudal fin. 

The caudal fin is rarely symmetrical so that the upper 
half is equal to the lower; the greatest degree of asym- 
metry obtains in fishes with a heterocercal termination of 
the vertebral column. In fishes in which it is xiearly sym- 
metrical it is frequently prolonged into an upper and lower 



Fig. (>.— Heterocercal tail of .4c(pt 3 n?€r. < 1 , fulcra * 6, osseous bucklers. 

lobe, its bind margin being concave or more or less deeply 
excised ; in others the hind margin is rounded, and, when 
the middle rays greatly exceed in length the outer ones, 
the fin assumes a pointed form. 

Many and systematically important differences are ob- 
served in the dorsal fin, which is either spiny -rayed (spinous) 
(Acanthopterygicin), or soft-rayed (Malaco pi erygicm ) . In 
the former, a smaller or greater number of the rays are 
simple and without transverse joints; they may be 
flexible, or so much osseous matter is deposited in them 
that they appear hard and truly spinous (fig. 7); these 



Fig 7,—Labrax lupus (Bass), an Acantliopterygian witli anterior spinous and 
posterior soft dorsal tin. 


spines form always the anterior portion of the fin, which 
is either detached from or continuous with the remaining 
jointed rays. The spines can be erected or depressed at 
the will of the fish ; if in the depressed position the spines 
cover one another completely, their points lying in the 
same line, the fish is called homacanth ; but if the spines 
are asymmetrical, alternately broader on one side than on 



Fig, S.—Saui'us mdosquamis, a Malacapteiygian witfl anterior soft dorsal 
and additional adipose fin. 


the other, the fish - is called heteracanth. The spinous 
division, as well as the one consisting of jointed rays, may 
again be subdivided. In the Malaeopterygian type all the 
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rajs remain j Anted ; indeed, sometimes the foremost raj, 
with its prose* ling short support.*, is likewise ossified, and 
is a hard spine, but the articulations can nearly always be 
distinctly timi Sometimes the dorsal fin of Mtdaea- 
ptenvian fishes is very long, extending from the head to 
the end oi the tail ; Kumetimes it is reduced to a few rays 
only : and in a few cases if is entirely absent In addition 
to the rayed dorsal fin, many Malaeopterygian fishes (as 
the Salmonoids, many Siluroids, Scopeloids, tire.) have 
another of greater or lesser extent, without any rays ; and 
as fat is always deposited within this fold, it is called a 
fatty fm (pinna adiprm) (figs. 8 and 9). 



IT-' ,t\tr with <a*J,:nin;U ventral fins. 

The anal fin is built on the same plan as the dorsal; it 
maybe single, or there maybe more than one; it may also 
be long or short, or entirely absent; in Acantliopterygians 
its foremost rays are frequently simple and spinous. 



Fig, W.—MuUus Iwbatu* (tied Mullet), with thoracic ventral £ns. 

Tha horizontal or paired fins consist of two pairs, the 
pectorals and ventral*, 

Thn pectoral fins (with their osseous supports) are the 
liomologues of the anterior limbs of the higher Yertebrata, 
They are always inserted immediately behind the gill- 
opening, — either symmetrical, with a rounded posterior 



Fia. 1L— Burbot (Zola rsfyarfo), with jugular rentra! fins, 

margin, or asymmetrical, with the upper rays longest and 
strongest; in Malaeopterygian® with a dorsal spine the 
upper pectoral ray h frequently developed into a similar 
defensive weapon. 

The ventral fins are the homoioguea of the hind-limbs, 
and am inserted on the abdominal surface, either behind the 
pectorals (Pisces or Pimm abdomimks) {%* 9), or below 
them (Pisces or Pinna* ihmiciea?) (fig, 10), or in advance 
of them (Pisces or Pianos Jugulam) (fig. 11). They are 
generally narrow, and composed of a small number of rays, 
the outer of which is frequently osseoua 
For the definition of the smaller systematic groups, md 
the determination of species, the numbers of the spines and 
rays are generally of the greatest importance. This holds 


good especially for the ventral rays, by the number of 
which the Acanthopterygian affinities of a fish can nearly 
always be determined. The numbers of the dorsal and 
anal rays generally correspond to the number of vertebra in 
a certain portion of the spinous column, and are therefore 
constant specific, generic, or even family characters ; but 
when their number is very great, a proportionally wide 
margin must be allowed for variation, and the taxonomic 
value of this character becomes uncertain. The numbers 
of the pectoral and caudal rays are rarely of any account. 

The fins are organs of motion, but it is chiefly the tail 
and the caudal fin by which the fish impels itself forward. 
To execute energetic locomotion, the tail and caudal fin are 
strongly bent with rapidity, alternately towards the right 
and left; whilst a gentle motion forwards is effected by a 
simple undulating action of the caudal fin, the lobes of 
which act like the blades of a screw, Retrograde motions 
can be made by fishes in an imperfect manner only, by for- 
ward strokes of the pectoral fins. When the fish wants to 
turn towards the left, he gives a stroke of the tail towards 
the right, the right pectoral acting simultaneously, whilst 
the left remains pressed close to the body Thus the 
pectoral fins assist in the progressive motions of the fish, 
but rather by directing its course than by acting as power- 
ful propellers. The chief function of the paired fins is to 
maintain the balance of the fish in the water, which is 
always most unsteady where there is no weight to sink it: 
when the pectoral of one side, or the pectoral and ventral 
of the same side, are removed, the fish loses its balance and 
falls on the side opposite; when both pectorals are removed, 
the fish’s head sinks ; on removal of the dorsal and anal 
fins the motion of the fish assumes a zigzag course ; de- 
prived of all fins, it floats like a dead fish, with the belly 
upwards, the back being the heavier part of the body. 

In numerous groups of fishes which live in mud, or are 
able to pass a longer or shorter time in soil periodically 
dried and hardened during the hot season, forms occur en- 
tirely devoid of, or with only rudimentary, ventral fins 
(Cyjmnodon, Oph iocephalidm 7 Galaxiidce , Siluridm ). The 
chief function of these fins being to balance the body of the 
fish whilst swimming, it is evident that in fishes moving 
during a great part of their life over swampy gro un d, or 
through more or less consistent mud, this function of the 
ventral fins ceases, and nature can readily dispense with 
these organs altogether. 

In certain fishes the shape and function of the fins are 
considerably modified: thus, in the rays, locomotion is almost 
entirely effected and regulated by the broad and expanded 
pectoral fins acting with an undulatory motion of their mar- 
gins, similar to the undulations of the long vertical fins of the 
fiat-fishes ; in many blennies the ventral fins are adapted for 
walking on the sea-bottom ; in some GUbloids (Periopldhcd- 



Fig. 22. — Permphikafnm kodrmhrU 

•mus), Trigloids, Scorpamioids, and Pediculuti the pectoral 
fine are perfect organs of walking; in tlie gohies, Cydapteri, 
and Discoboli the ventral fins are transformed into an ad- 
hesive disk (see fig. 13) ; and finally in the flying-fish the 
pectorals act as a parachute. In the eels and other snake- 
bite fishes, the swimming as well as the gliding motions are 
effected by several curvatures of the body alternately to- 



Skin. 


Scales. 


wards the right and left, resembling the locomotion of snakes. 
In the Syngnathi (pipe-fishes) and Hip- j ^4 
pocampi ( sea-hois es), whose body admits 
of but a slight degree of lateral curvature, 
and whose caudal fin is generally small if d 
present at all, locomotion is very limited, ‘yt-M-S lllsfmS 
and almost wholly dependent on the J lr\y | 
action of the dorsal fin, which consists of 
a rapid undulating movement. Fl0 . i^ventrai, of 

The Skiti and Scales , — The skin of GoMus. 


fishes is either covered wfith scales, or naked, or provided 
with more or less numerous scute 3 of various forms and sizes. 
Some parts, like the head and fins, are more frequently 
naked than scaly. All fishes provided with electric organs, 
the majority of eels, and the lampreys are naked. Scales of 
fishes are very different from those of reptiles,— the latter 
being merely folds of the cutis, whilst the former are 
distinct horny elements, developed in grooves or pockets 
of the skin, like hairs, nails, or feathers. 

Yery small or rudimentary scales are extremely thin, 
homogeneous in structure, and more or less imbedded in the 
skin, and do not cover each other. When more developed, 
they are imbricated (ar- 
ranged in the manner of 
tiles), with the posterior 
part extruded and free, 
the surface of the anterior 
portion being usually 
covered by the skin to a 
greater or less extent. On 
their surface (fig. 14) may 
be observed a very fine 
striation concentric with 
andparallel to the margin, 
and coarser striae radi- 
ating from a Central point Fig. 14.— Cyeloid scale of Scopelus 

towards the hind margin. reyiendm (ma gn.). ^ 

Scales without a covering of enamel, with an entire (not 
denticulated) posterior margin, and with a concentric sfcria- 
tion, are called cycloid scales. Ctenoid scales (figs. 15, 16) 




Fig. 15.— Ctenoid scale of Gobitts Fig. IQ,— Ctenoid scale of Lethrinus 

ommaturus (mago.), (magn.). 

are generally thicker, and provided with spinous teeth on 
the posterior edges of the layers of which the scale con- 
sists. In some species, only the layer nearest to the margin 
is provided with denticulations (fig. 15). Scales the free 
surface of which is spiny, and which have no denticulation 
011 the margin, have been termed sparoid scales ; but their 
distinction from ctenoid scales is by no means sharp, and 
there are even intermediate forms between the cycloid arid 
ctenoid types. Both kinds of scales may occur, not only 
in species of the same genus of fishes, but in the same fish. 

Ganoid scales are hard and bony, covered with a layer of 
enamel ; they are generally rhombic or quadrangular, rarely 
rounded and imbricate, and are arranged in oblique rows, 
those of one row being linked together by an artioulary 
process. This type of scales, common in fossil Ganoid 
fishes, occurs among recent fishes in Lepidosim and 
JPolypUrm only 


Finally, in sharks, the Balistidie, and others, true scales 
are absent, and are replaced by the ossified papillm of the 
cutis (fig. IS), which give the surface the appearance of fine- 



Fig. 17.— Ganoid scales of Dapedius. 


grained shagreen. These generally small bodies, as well as 
the large osseous scutes (figs. 6 and 20 ) of the rays, sfcur- 



Fig. 18,— Dermal papilla} of Monacanthus trossulus. 

geons, &c., have been comprised under the common name pla- 
coid scales, a term which is being deservedly abandoned. 



Fig. 19.— Dermal papillae of Monacanthus kippocrepis (magn.). 


Along the side of the body of osseous fishes runs a series 
of perforated scales, which is called the lateral line (fig. 


23). The perforating duct is simple at 
its base, and may be simple also at its 
outer opening (fig. 21 ), or (a frequent 
case) the portion on the free surface of the 
scale is ramified (fig. 22 ). The lateral line 
runs from the head to the tail, sometimes 
reaching the caudal fin, sometimes stopping 
short of it, sometimes advancing over its 
rays. Some species have several lateral 
lines, an upper one following the dorsal, 
a lower the abdominal outline, while a 
third runs along the middle as usual. The 



FiG.SO.-Demal spines 
of a male Thom- 


scales of the lateral line are sometimes tacL '’ rma, damta. 


larger than the others, sometimes smaller; sometimes they 
are modified into scutes; sometimes there are no other scales 
besides these, the rest of the body being naked. The 
foramina of the lateral 
line are the outlets of a 
muciferous duct which 
is continued on to the 
head, running along the 
infraorbital bones, and 
sending off a branch 
into the prasopercular 
margin and mandible, f 21 ,— Cyeioia scale from the lateral line of 

The muciferous system : (magn.). . ■ 

is abundantly provided with nerves, and has therefore 
been considered to be the seat of a sense peculiar to fishes, 
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Ltit tlier^ canud be any doubt that Its function is the 
excretion of mucus* although probably mucus is excreted 
also from tlv: entire surface of the fisk 

The scales their structure* number, and arrangement, 
constitute an important character for the determination of 



Fra. 2L— Cvdxuti -cuLu from tlx* W.vrJ. line of Lahrkhthyi iatidavius (magn.). 

fishes. In most scaly fishes they are arranged in oblique 
transverse series ; and, as the number of scales in the lateral 
line generally corresponds to the number of transverse 
series, it is usual to count the scales in that line. To 
ascertain the number of longitudinal series of scales, the 



scales are counted in one of the transverse series, generally 
in that running from the commencement of the dorsal fin, 


or the middle of the back, to the lateral line, and from 
the lateral line down to the vent or ventral fin, or the 
middle of the abdomen. 


Osteology. 

In order readily to comprehend the following account 
of the modifications of the skeleton in the various sub- 
classes and groups of fishes, the student should acquaint 
himself with the terms used for the numerous bones of the 
fish skeleton, as well as with their relative position. For 
this purpose we commence this section with an account of 
the skeleton of the Telmtei , which is composed of the 
greatest number of specialized bones, and is most readily 
accessible. The skeleton of any of the more common kinds 
of osseous fish nray serve for this purpose ; that of the perch 
was chosen by Cuvier, and is employed here (fig. 24), as it 
was in the last edition of the present work. 

In the Teleosteous fishes the spinous column consists of 
completely ossified amphicoelous vertebrre ; its termination 
is homocercal — that is, the caudal fin appears to be more 
or less symmetrical, the last vertebra occupying a central 
position in the base of the fin, and being united to a 
fiat fan-like bone, the hypural (70 in fig. 24), on the hind 
margin of which the fin-rays are fixed. The hypural is but 
a union of modified luemapophyses which are directed 
backwards, aud the actual termination of the notochord is 
bent upwards, and lies along the upper edge of the 
hypural, hidden below the last rudimentary neural 
elements. In some Teleosteans, as the Salmonidas , the 
last vertebrae are conspicuously bent upwards : in fact, 
strictly speaking, this homocercal condition is but one of 
the various degrees of heterocercy, different from that of 
many Ganoids in this respect only, that the caudal fin itself 
has assumed a higher degree of symmetry. 

The neural and hsemal arches generally coalesce with 
the centrum, but there are many exceptions, inasmuch as 
some portion of the arches of a species, or all of them, 
may show the original division. 



Fjc. 24.— Skeleton of tfcc Perch. 

generally united with one another by 
frequently similar additional artien- 
lower parts of the centra. Parapo- 
physes and ribs are very general, but the latter are inserted 
on the centra and the base of the processes, and never on 
their extremities. 

The spinal column consists of abdominal and caudal 
vertebra, the coalescence of the parapophyses into a com- 
plete haemal ring and the suspension of the anal fin 
generally forming a sufficiently well-marked boundary be- 
tween the abdominal and caudal regions (fig. 24). In the 
perch there are twenty-one abdominal and as many caudal 


vertebra. The centrum of the first vertebra or atlas is very 
short, with the apophyses scarcely indicated; neither the first 
nor the second vertebra has ribs. All the other abdominal 
vertebrae, with the exception of the last or the two last, are 
provided with ribs, many of which are bifid (72). A series 
of flat spines (74), called intemeurals, to which the spines 
and rays of the dorsal fins are articulated, are supported by 
the neural spines, the strength of the neurals and inter- 
nals corresponding to that of the dermal spines (75). 

; caudal vertebrae differ from the abdominal in having 
1 ^ke ha&mspophyseal elements converted into spines similar 
to the neurals, the anterior being likewise destined to sup** 


The vertebra are 
zyga|K?phy S es, and 
lations exist at the 


Vertebra;. 
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port a series of interhoemals (79), to which the anal rays 
are articulated. 

nil. There is a great amount of variation as regards the 
degree in which the primordial cartilaginous cranium per- 
sists 5 it is always more or less replaced by bone; fre- 
quently it disappears entirely, but in some fishes like the 
SalmomdcB or Esocidce , the cartilage persists to the same or 
even to a greater extent than we shall find in the Ganoidei 
holostei. Besides the bones preformed in cartilage there are 
a great number of membrane-bones, that is, bones originating 
in membranous or tegumentary tissue. The different kinds 
of these membrane-bones occur with greater or less con- 
stancy throughout the subclass Teleostei; they often 
coalesce with and are no longer separable from the neigh- 
bouring or underlying cartilage-bones. ! 

1. Cartilage -Bones of the Primordial Shdl — The basi- j 
occipital (5 in figs. 25-27) has retained the form of a j 
vertebral centrum ; it is generally concave behind, the f 



Fig. 25.— Skeleton of Perch’s Skull. 

concavity containing remains of the notochord. The ex- 
occipitals ( 10 ) are situated on the side of the basioccipital, 
and contribute the greater portion of the periphery of the 
foramen magnum. The supraoccipital ( 8 ) is intercalated 
between the exoccipitals, and forms a most prominent part 
by its median crest, which sometimes extends far forward 
on the upper side of the skull, and offers attachment to the 
dorsal portion of the large lateral muscle of the trunk. A 
transverse supraoccipital ridge, coming from each side of the 
base of this crest, runs outward to the external angles of 
the bone. When the interior portion of this bone remains 
cartilaginous, some part of the semicircular canals may be 
lodged in it, 

The region of the skull which succeeds these bones en- 
closes at least the greater portion of the labyrinth, and its 
component parts have been named with reference to it by 
some anatomists . 1 The alisphenoids (11) (prooticum) form 
sutures posteriorly with the basi- and ex-occipitals, and 
meet each other in the median line at the bottom of the 
cerebral cavity; they contribute to the formation of a 
hollow in which the hypophysis cerebri and the saccus 
vasculosus are received ; in conjunction with the exoccipifcal 
they form another hollow for the reception of the vestibulum; 
generally they are perforated by the trigeminal and facial j 
nerves. The paroccipitals (9) (epioticum) lodge a portion 
of the posterior vertical semicircular canal, and form a pro- 
jection of the skull on each side of the occipital crest, to 
which a terminal branch of the scapular arch is attached. 
The mastoid (12 -f 13) (opisthoticum) occupies the postero- 
external projection of the head ; it encloses a part of the 
external semicircular canal, is generally united to a 
membrane-bone, the superficial squamosal, which emits a 

1 As first proposed by Huxley. 


process for the suspension of the scapular arch, and is 
frequently, as in the perch, divided into two separate 
bones. 

The anterior portion of the skull varies greatly as regards 
form, whicli is chiefly dependent on the extent of the cere- 



Fig. 2G.— Hyoid arch, branchial apparatus, and scapnlary arch of the Perch. 


bral cavity; if the latter is advanced far forwards, the 
lateral walls of the primordial cranium are protected by 
more developed ossifications than is the case if the 
cerebral cavity is shortened by tbe presence of a wide and 
deep orbit. In the latter case parts which normally 
form the side of the skull are situated in front of the 
brain-case, between it and the orbit, and, being generally 
reduced in extent, are often replaced by membranes ; the 
interorbital septum especially may thus be reduced to a 
membrane. The most constant ossifications of this part 
of the skull are the orhitosphenoids (14), which join the 
upper anterior margin of the alisphenoids; superiorly 
the olfactory and inferiorly the optic nerves pass between 
them out of the cranium. They vary much with regard 
to their development : they are small in Gadoids; larger in 
the perch, pike, Salmonoids, Macrodon , and the Clupeoids; 
and very large in Cyprinoids and Siluroids, in whicli 
they contribute to the formation of the side of the brain- 
case. The single Y-shaped sphenoideim anterius (15) 
(ethmoid of Owen and basisphenoid of Huxley) is as 
frequently absent as present ; each lateral branch is con- 
nected with an orbitosphenoid, whilst the lower branch 
rests upon the long basal bone ; it forms the anterior mar- 
gin of the fossa for the hypophysis. Finally, to this 
group of cartilage-bones belongs also the postfrontal ( 4 ), a 
small bone from which the infraorbital ring is suspended. 

The centre of the foremost part of the skull is occupied 
by the ethmoid (3), which shows great variations as regards 
its extent and the degree of ossification; it may extend 
backwards into the interorbital septum, and reach tbe 
orbitosphenoids, or it may be confined to the extremity of 
the skull; it may remain entirely cartilaginous, or it may 
ossify into a lamina which separates the two orbits and 
encloses an anterior prolongation of the brain-case, along 
which the olfactory nerves pass, — modifications occurring 
again in higher vertebrates, A paired ossification attached 
to the forepart of the ethmoid is the prefrontals ( 2 ), which 
form the base of the nasal fossa, 

2. Membrane-Bones attached to the Primordial Skull * — 
To this group belong the parietals (7) and frontals (1), The 
latter form the upper .margin of the orbits, and extend from 
the nasal cavities to the occipital They are enlarged at the 
expense of the parietals, which are of much smaller extent 
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than in higher vertebrate, and are separated from each 
other by the anterior prolongation of the supraoccipitah 
The squamosal (12) has been mentioned above In connexion 
with the mastoid. The prefrontal (2) and supraorbital 
are always small, and the latter is frequently absent. The 
lower surface of the skull is protected by the basisphenoid 
(parasphenokl) (0), a very long and narrow bone extending 
from the basioccipital beyond the brain-capsule to between 
the orbits, where it forms the support of the interorbital 
septum, Anteriorly it is connate with another long 
hammer-shaped bone (1 6), the voiaer. Both these bones, 
especially the latter, may be armed with teeth. 

3. CariU age* Jy *f the Alimentary Portion of the 
Visceral Skeleton of the Skull — The snspensorium consists 
of three cartilage-bones, and affords a base for the opercular 
apparatus as well as a point of attachment to the hyoid, 
whilst in front it Is connected with the pterygo-palatine 
mch (fig. 27), These are the hyomandibular (23), syrn- 



pleetic (SIX quadrate (26); they are connected by 
means of the metaptetygoid (27) with the pterygoid (24) 
wtA entopterygoid (25), the foremost bone of the arch 
being the palatine (22). Of these bones the uppermost, 
the epifcympanic or hyomandibular (23), is articulated by 
a double articulary head with the mastoid and posterior 
frontal Another articulary head is destined for the 
opercular joint The mesofcympamc or symplectic (31) 
appears as a styiiform prolongation of the lower part of the 
hyomandibular; it is cartilaginous in the young, but almost 
completely ossified in the adult The position of this Ixme 
is noteworthy, because, directly inwards from its cartila- 
ginous junction with the hyomandibular, there is situated 
the uppermost piece of the hyoid arch, the stylohyaL The 
next bona of the series is the pretympanie or metapterygoid 
(27), a Sat bone forming a bridge towards the pterygoid, 
and not rarely absent in the subclass, finally, the large 
triangular liypotympanic or quadrate (26) has a large 
condyle for the mandibular joint. The palatine arch 
proper Is formed by three bones : the entopteiygoid (25) 
ib an oblong mi thin bone attached to the inner border of 
the palatine mi pterygoid, and increasing the surface of 
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the bony roof of the mouth towards the median line ; it 
constitutes also the floor of the orbit ; the pterygoid (or 
os transvemim) (24) starts from the quadrate, and is joined 
by suture to the palatine, which is toothed in the perch 
and many other fishes, and reaches to the vomer and 
anterior frontal. The piece of the ^ mandible which 
articulates with the quadrate is the articulary bone (35), 
distinctly part of Meckel’s cartilage ; it sends upwards a 
coronoid process to which the masticatory muscles, as well 
as a ligament from the maxillary, are attached; it also 
sends forwards a long-pointed process to be sheathed in a 
deep notch of the dentary piece. Frequently another por- 
tion of cartilage below the articulary remains persistent, or 
is replaced by a separate membrane-bone, the angular. 

4. Membrane-Bones of the Alimentary Portion of the 
Visceral Skeleton of the Skull — The snspensorium has one 
tegumentary bone attached to it, viz., the praaopercuhim 
(30); it is but rarely absent, as for instance in MurcenopMsi 
as it is quite a superficial bone, and frequently armed with 
spines (as in the perch), its form and configuration constitute 
an important item in the description of many fishes. The 
premaxillary (17) and maxillary (18) of the Teleostei appear 
to be also membrane-bones, although they are clearly 
analogous to the upper labial cartilages of the sharks. The 
premaxillaries sometimes coalesce into a single piece (as in 
Diodon, Mormyrus), or they are firmly united with the 
maxiliaries (as in all Gymnodonts, Serrasalmo , kc.). The 
relative position and connexion of these two bones differ 
much, and form a valuable character in the discrimination of 
the various families. In some, the front margin of the jaw 
is formed by the premaxillary only, the two bones having a 
parallel position, as in the perch, in which case the maxillary 
is constantly toothless; in others, the premaxillary is 
shortened, allowing the maxillary to enter, and to complete, 
the margin of the upper jaw ; and finally, in many, no part 
of the maxillary is situated behind the premaxillary, but 
the entire bone is attached to the end of the premaxillary, 
forming its continuation. In the last case the maxillary 
may be quite abortive. The mobility of the upper jaw is 
greatest in those fishes in which the premaxillary alone 
forms its margin. The form of the premaxillary is subject 
to great variation : the beak of Behne and Xiphias is 
formed by the prolonged and coalesced premaxillaries. 
The maxillary consists sometimes of one piece, sometimes 
of two or three. The principal membrane-bone of the 
mandible is the dentary (34), to which is added the 
angular (36) and rarely a smaller one, the splenial or os 
opervidare , which is situated at the inner side of the 
articulary. 

*5. Cartilage-Bones of the Respiratory Portion of the 
Visceral Skeleton of the Shull — With few exceptions all the 
ossifications of the hyoid and branchial arches belong to 
this group. 

The hyoid arch is suspended by a slender styiiform bone, 
the stylohyal (29), from the hyomandibulars ; it consists 
of three segments, the epihyal (37), the ceratohyal (38), 
which is the longest and strongest piece, and the basihyal, 
which is formed by two juxtaposed pieces (39, 40). Be- 
tween the latter there is a median styiiform ossicle (41), 
extending forwards Into the substance of the tongue, called 
the glossohy&i or os Unguale . 

The branchial arches (figs. 26 and 28) are enclosed 
within the hyoid arch, with which they are closely con- 
nected at the base. In the perch and in the majority of 
Teleosteans they are five in number, of which four bear 
gills, whilst the fifth (56) remains dwarfed, and is beset with 
teeth ; it Is called the lower pharyngeal bone. The arches 
adhere by their lower extremities to a chain of ossicles 
(53, 54, 55), the basibranehials, and, curving as- they 
ascend, nearly meet at the base of the cranium, to which they 
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are attached by a layer of ligamentous and cellular tissue, 
Each of the first three branchial arches consists of four 
pieces movahly connected with one another. The lowest is 
the hypobranchial (57), the next, a much longer one, the 



ceratobranchial (58), and, above this, a slender and short 
irregularly-shaped epibranchiaL In the fourth arch the 
hypobranchial is absent. The uppermost of these segments, 
especially of the fourth arch, are dilated, and more or less 
confluent; they are beset with fine teeth, and generally 
distinguished as the upper pharyngeal bones. Only the 
ceratobranchial is represented in the fifth arch or lower 
pharyngeal. On their outer convex: side the branchial 
segments are grooved for the reception of large blood- 
vessels and nerves ; on the inner side they support horny 
processes, called the gill-rakers, which do not form part of 
the skeleton. 

6, Membrane-Bones of the Respiratory Portion of the 
Visceral Skeleton of the Skull. — These include the oper- 
cular pieces, viz., the operculum (28), suboperculum (32), 
and interoperculum (33). The last of these is the least 
constant ; it may be entirely absent, and represented by a 
ligament extending from the mandible to the hyoid. The 
operculum is the principal piece, situated behind, and 
movably united with, the vertical limb of the pneoperculum. 
There is an articulary cavity at its upper anterior angle for 
its junction with the hyomandibular. The interopereulum 
is connected by ligament with the angular piece of the 
mandible, and is also attached to the outer face of the 
hyoid, so that the gill-covers cannot open or shut without 
the hyoid apparatus executing a corresponding movement. 
The remainingmembrane-bones are the urohyal (42), a single 
bone, which is connected by ligament with the anterior 
extremity of the humeral arch, and separates the musculi 
stemohyoidei, serving as an increased surface for their 
insertion ; and, finally, the branehiostegals (43), which vary 
greatly in number, but are always fixed to the ceratohyals 
and epihyals by ligaments ; the branchiostegal membrane 
is extended between them. 

7. Dermal Bones of the Shull. — To this category are 
referred some bones which are ossifications of, and belong 
to, the cutis. They are the turbinals (20), the sub orbitals 


(19), and the supratemporals. They vary much with 
regard to the degree in which they are developed, and arc 
seldom entirely absent. Nearly always they are wholly or 
partly transformed into tubes or hollows, in which the 
muciferous canals with their numerous nerves are lodged. 

Those in the temporal and seapulary regions are not always 
developed ; on the other hand, the series of those ossicles 
may be continued on to the trunk, accompanying the lateral 
line. The foremost suborbital is termed the prceorbitah 

The pectoral arch or shoulder-girdle of the Teleosteous Pectoral 
fishes exhibits but a remnant of a primordial cartilage, arcil * 
which is replaced by two ossifications, 1 the caracoid (51) 
and scapula (52) ; posteriorly they offer attachment to two 
series of short rods (53), of which the proximal are nearly 
always ossified, whilst the distal frequently remain small 
cartilaginous nodules hidden in the base of the pectoral 
rays ; they have been termed carpals and metacarpals. 

The bones by which this portion is connected with the 
skull are membrane-bones, viz., the clavicle (48), with the 
postclavicle (49 + 50), the supraclaviclo (47), and the 
post-temporal (40). By this last bone the shoulder-girdle 
is suspended from the skull ; it is attached, in the perch, 
by a triple prong to the occipital and mastoid bones. The 
clavicle completes the arch below by the symphysis or 
natural connexion of the bones of each side. Many Tele- 
osteous fishes lack pectoral fins, and in them the pectoral 
arch is frequently more or less reduced or rudimentary, as 
in many species of Murcenidce * In others the membrane- 
bones are exceedingly strong, contributing to the outer 
protective armour of the fish, and then the clavicles are 
generally suturally connected in the median line. The 
posfcclavicula and the supraclavicula may be absent. It is 
only exceptionally that the shoulder-girdle is not suspended 
from the skull, but from the anterior portion of the spinous 
column ( ' SymhraiicJiidce , Murcenidce , Motacanthidce). The 
number of elements in each of the two series of basalia 
never exceeds five, but may he smaller; and the distal 
series is absent in Siluroids. 

The pubic bones (80) of the Teleosteous fishes undergo Pubic 
many modifications of form in the various families, but hones, 
they are essentially of the same simple type as in the 
perch, viz., a pair of flat or styliform simple bones, to 
which the ventral fins are articulated. 

The bones of the skull of the fish have received so many 
different interpretations that no two accounts agree in 
their nomenclature, so that their study is a matter of con- 
siderable difficulty. The table of synonyms given on p. 

644 will tend to overcome difficulties arising from tins 
cause ; it contains the terms used for the different bones 
of the skeleton by Cuvier, those introduced by Owen, and 
finally the nomenclature of Stannius, Huxley, and Parker. 

Those adopted here are printed in italics. The numbers 
in the table are those used in the preceding pages and in 
figs. 24-28, 

Modifications of the Skeleton. 

We now proceed to pass briefly in review the modifi- 
cations of the skeleton in the principal types of fishes, 
commencing at the lowest, and pointing out its gradual 
development in the other three subclasses. 



Fig. 29.— Branchio&tcma lanceolatum. a, moutli; &, vent ; c } abdominal poms. 

The lowermost subclass of fishes, which comprises one 
form only, the Laneelet (Bra nckiostom a [s. Ampkioxns\ 
lanceolatum) i possesses the skeleton of the most primitive 
1 barker's nomenclature is adopted Imre , 
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type. The vertebral column is represented by a simple 
chorda dorsalis or notochord only, which extends from one 
extremity of the fish to the other, and, so far from being 
expanded into a cranial cavity, is pointed at its anterior 
end as well as at its posterior. It is enveloped in a simple 
membrane like the spinal cord and the abdominal organs, 



Fig. 30. — Anterior end of “body of Branchiostoma (tnagn.). d, chorda dorsalis ; e, 
spinal cord: f, cartilaginous rods*, g, eye; h 7 branchial rods; i, labial carti- 
lage ; jfr, eral cirrhi. 

and there is no trace of vertebral segments or ribs; a 
series of short cartilaginous rods, however, above the spine 
evidently represent apophyses. A. maxillary or hyoid 
apparatus, or elements representing limbs, are entirely 
absent. 

The skeleton of the Cyclostomata (or Marsipobranchii) 
(lampreys and sea-hags) shows a considerable advance of 
development It consists of a notochord, the anterior 
pointed end of which is wedged into the base of a 
cranial capsule, partly membranous, partly cartilagin- 
ous, This skull, therefore, is not movable upon the 
spinal column. No vertebral segmentation can be 


distance along the lower side of the spinal column, and a 
lateral, which is ramified into a skeleton supporting the 
branchial apparatus. A stylohyal process and a subocular 
arch with a palate-pterygoid portion may be distinguished. 
The roof of the cranial cax>sule is membranous in Myxine 
and in the lame of Pttromyzon , but more or less cartilagin- 
ous in the adult Pttromyzon and in Bddlostoma. A car- 
tilaginous capsule on each side of the hinder part of the 
skull contains the auditory organ, whilst the olfactory 
capsule occupies the anterior upper part of the roof, A 
broad cartilaginous lamina, starting from the cranium and 
overlying part of the snout, has been determined as repre- 
senting the ethmo-vomerine elements, whilst the oral organs 
are supported by large, very peculiar cartilages (labials), 
greatly differing in general configuration and arrangement 
in the various Cyclostomes. There are three in the sea- 
lamprey, of which the middle one is joined to the palate 
by an intermediate smaller one ; the foremost is ring-like, 
tooth-bearing, emitting on each side a styliform process. 
The lingual cartilage is large in all Cyclostomes. There 
is no trace of ribs or limbs. 

The Chondropterygians exhibit a most extraordinary 
diversity in the development of their vertebral column; 
almost every degree of ossification, from a notochord 
without a trace of annular structure to a series of com- 
pletely ossified vertebrae, being found in this order. The 
sharks in which the notochord is persistent are the 
Holocepkali (if they be "reckoned as belonging to this order) 
and the genera Notidanus and Echinorhinus. In the other 
sharks the segmentation is complete, each 
vertebra having a deep conical excavation 
in front and behind, with a central canal 
through which the notochord is continued; 
but the degree in which the primitive car- 
tilage is replaced by concentric or radiating 
lamellae of bone varies greatly in the various 
genera, and according to the age of the 
individuals. In the rays all the vertebras 
are completely ossified, and the anterior 
ones confluent into one continuous mass. 
In the majority of Chondropterygians the 
extremity of the vertebral column shows 
a decidedly heterocercal condition, and only 
a few, like Sqiiatina and some rays, possess 
a diphy cereal tail. 

The advance in the development of 
the skeleton in Chondropterygians beyond 
the primitive condition of the previous 
subclasses manifests itself further by the 
presence of neural and hsemal elements, 
extending to the foremost part of the axial 
column ; but of these the hsemai form a 
closed arch in the caudal region only, whilst 
on the trunk they appear simply as a lateral 
longitudinal ridge. The neural and haemal 
apophyses are either merely attached to the 
axis, as in Chondropterygians with persis- 
tent notochord (the rays and some sharks) ; 
or their basal portions penetrate like wedges 
into the substance of the centrum, so that, 
in a transverse section, in consequence of 
the difference in their texture, they appear 

Fig. 31.— Upper (A) and side (B) views* and vertical section (£7), of the skull of Petromyzon marinvs . in the form of fin X /fio-s 39-341 The in- 
4 ,. notochord ; 6, basis eraail; c, inferior, and <f ( lateral process of basis; *, auditory capsule; /, sub- 

ocular arch; jr, stylohyal process; A, olfactory capsule; i, othmo-vomerine plate; palato-pterygoia, terspaces between the neurapophyses Oithe 
portion of subocular arch ; l, tn , «, accessory labial or rostral cartilages, with o, appendage; p> lingual vp-fcpWp r\c \ f £11*3 Krrfibmnc mpmhmnp 
cartilage ; g, neural arches; r, branchial skeleton; s, blind termination of the nasal duct between the * erueDrSB are non niieQ oynorous memorane, 
notochord and oesophagus, ” tl l ’ ! 1 ! T ~ 

observed in the notochord, but neural arches are repre- 
sented by a series of cartilages on each side of the spinal 




chord. In Petromyzon (fig. 31) the basis cranii emits two 
prolongations on each side, an inferior, extending for some 


as in other fishes, but by separate cartilages 
(lamina or cartilagines intercrurales), to which frequently 
a series of terminal pieces is superseded, which must be 
regarded as the first appearance of the interneural spines 
of the Teleo&tei and many Ganoids, Similar terminal pieces 




:ire sc m: limes observed on the liremal arches* Ribs are 
cither al .- eat cr but imperfectly represented (Carcharins). 

The Hubs tunes of the skull of the Cliondropterygians 
is turtihgJ, interrupted especially on its upper surface 
ly o ore or less extensive fibro-raembranous fontanelles. 
Superficially it is covered by a more or less thick shagreen- 
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Fm r*2, S4.~ -Lateral view, luEff’tacUnal sect i on, and transverse section of 

candid vt rtt'lii’-i of Busltlcg Shark {frlache maxima), (After Ilasse.) rf, cen- 
trum; b. lieurapeplivsb; <*, intctmual cartilage; d. h&mapophysis ; e, spinal 
cuimli /* intervertebral cavity; <j, central canal for persistent portion of 
iintixh'jfii; A, bffimul canals for bluotl* vessels. 

like osseous deposit The articulation with the vertebral 
c durnn is effected by a pair of lateral condyles. In the 
sharks, besides, a central conical excavation corresponds 
to that of the centrum of the foremost vertebral segment, 
whilst in the rays this central excavation of the skull 
receives a condyle of the axis of the spinous column. 
The cranium itself is a continuous undivided cartilage, 
in which the limits of the orbit are well marked by an 
anterior and posterior protuberance. The ethmoidal region 
scuds horizontal plates over the nasal sacs, the apertures 
of which retain their embryonic situation upon the under 
surface of the skull. In the majority of Cliondropterygians 
these plates are produced conically, forming the base of 
the soft projecting snout; and in some forms, especially 
in the long-snouted rays and the saw-fishes (Prist is), this 
prolongation appears in the form of three or more tubi- 
forrn rods. As separate cartilages there are appended to 
the skull a suspensorlum, a palatine, a mandible, a hyoid, 
and rudimentary maxillary elements. The suspensorium 
is movubly attached to the side of the skull. It generally 
consists of one piece only, hut in some rays of two. In 
the rays it is articulated to the mandible only, their hyoid 
possessing a distinct point of attachment to the skulL In 
the sharks the hyoid is suspended from the lower end 
of the suspensorium together with the mandible. What 
is generally called the upper jaw of a shark is, as Cuvier 
has already stated, not the maxillary, but the palatine* 
It consists of two simple lateral halves, each of which arti- 
culate with the corresponding half of the lower jaw, which 
is formed by the simple representative of Meckel’s cartilage. 
Some cartilages of various sizes are generally developed 
on each side of the palatine, and om on each side of the 
mandible. They are called labial cartilages, and seem to 
represent maxillary elements. The hyoid consists generally 
of a pair of long and strong lateral pieces, and a single 
mesial piece* From the former, cartilaginous filaments 
(representing branchiosiegals) pass directly outwards. 
Branchial arches, varying in number, and similar to the 
hyoid, succeed it. They are suspended from the side of 
the foremost part of the spinous column, and, like the 
hyoid, bear a number of filament 
The vertical fins are supported by mtemeural and inter- 
hsemsl cartilages, each of which consists of two or more 
pieces; to these fins the fin-rays are attached without 
articulation. The scapular arch of the sharks is formed 
by a single coracoid cartilage bent* from the dorsal region 
downwards and forwards. In some genera (Scyllium, 


Squatina) a small separate scapular cartilage is attached 
to the dorsal extremities of the coracoid ; but in none of 
the Elasmobranehs is the scapular arch suspended from 
the skull or vertebral column ; it is merely sunk and 
fixed in the substance of the muscles. Behind, at the 
point of its greatest curvature, three carpal cartilages are 
joined to the coracoid, which Gegenbaur has distinguished 
as propterygium, mesopfcerygium, and metapterygium, the 
first occupying the front, the last the hind margin of 
the fin. Several more or less regular trausverse series of 
styliform cartilages follow. They represent the phalanges, 
to which the homy filaments which are imbedded in the 
skin of the fin are attached. In the rays, with the excep- 
tion of torpedo, the scapular arch is intimately connected 
with the confluent anterior portion of the vertebral column 
The anterior and posterior carpal cartilages are followed by 
a series of similar pieces, which extend like an arch for- 
wards to the rostral portion of the skull, and backwards 
to the pubic region. Extremely numerous phalangeal 
elements, longest in the middle, are supported by the 
carpals, and form the skeleton of the lateral expansion 
of the so-called disk of the ray's body, which thus, in 
fact, is nothing but the enormously enlarged pectoral fin. 

The pubic is represented by a single median transverse 
cartilage, with which a tarsal cartilage articulates. The 
latter supports the fin-rays. To the end of this cartilage is 
also attached, in the male Cliondropterygians, a peculiar 
accessory generative organ or clasper. 

The Holocephali differ from the other Cliondropterygians 
in several important points of the structure of their skeleton, 
and unmistakably approach certain Ganoids. That their 
spinal column is persistently notochordal has been men- 
tioned already. Their palatal apparatus, with the suspen- 
sorium, coalesces with the skull, the mandible articulating 
with a short apophysis of the cranial cartilage (autostylic 
Bkull). The mandible is simple, without anterior symphysis. 
The spine with which the dorsal fin is armed articulates 
with a neural apophysis, and is not immovably attached 
to it, as in the sharks. The pubic consists of two lateral 
halves, with a short, rounded tarsal cartilage. 

The skeleton of the Ganoid fishes presents extreme varia- 
tions with regard to the degree in which ossifications replace 
the primordial cartilage. Whilst some exhibit scarcely any 
advance beyond the Plagiostomes with persistent cartilage, 
others, as regards the development and specialization of the 
several parts of their osseous framework, approach the 
Teleosteans so closely that their Ganoid nature can be 
demonstrated by, or inferred from, other considerations 
only. All Ganoids possess a separate gill-cover. 

The diversity in the development of the Ganoid skeleton 
1$ well exemplified by the few representatives of the order 
in the existing fish fauna. Lowest in the scale in this 
respect are those with a persistent notochord, and an 
autostylic skull, that is, a skull without separate suspen- 
sorium — the fishes constituting the suborder Dipnoi, of 
which the existing representatives are Lepidosiren , Proto - 
pterus, and Ceratodus, and the extinct (so far as demonstrated 
at present) Diptems, Chirodus (and Phaneropleitron f). In 
these fishes the notochord is persistent, passing uninter- 
ruptedly into the cartilaginous base of the skull. Some 
Dipnoi are diphy-, others hetero-cereal. Neural and haemal 
elements and ribs are well developed. 

The primordial cranium of the Dipnoi is cartilaginous, 
but with more or less extensive ossifications in its occipital, 
basal, or lateral portions, and with large tegumentary 
bones, which, from this suborder upwards in the series, will 
be found to exist throughout the remaining forms of fishes. 
A strong process descends from the cranial cartilage, and 
offers by means of a double condyle (fig, 35, s) attachment to 
corresponding arttculary surfaces of the lower jaw. Maxil- 
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lary and intermaxillary elements are not developed, but are 
perhaps represented in Ceratodus by some inconstant rudi- 
mentary labial cartilages situated behind the posterior nasal 
opening. Facial cartilages and an infraorbital ring are de- 
veloped, at least in Ceratodus. The presence of a pair of 
small teeth in front indicates the vomerine portion (v) which 
remains cartilage, whilst the posterior pair of teeth are im- 
planted in a pterygo- 
palatine ossification ( l ), 
which sometimes is 
paired, sometimes con- 
tinuous. The base of 
the skull is constantly 
covered by a large basal 
ossification (o). The 
hyoid is well developed, 
sometimes reduced to 
a pair of ceratohyals, 
sometimes with a basi- 
hyal and glossohyal. 

The skeleton of the 
branchial apparatus ap- 
proaches the Teleosteous 
type, less so in Lepido- 
siren than in Ceratodus, 
in which five branchial arches are developed, but with the 
lateral and mesial pieces reduced in number. A large oper- 
culum, and a smaller sub- or inter-operculum are present. 

The scapular arch consists of a single median transverse 
cartilage, and a pair of lateral cartilages which bear the 
articular condyle for the pectoral 
limb. The latter cartilages form 
the base of a large membrane-bone, 
and the whole arch is suspended 
from the skull by means of an osseous 
supraclavicle. The fore-limb of the 
Dijmoi (fig. 36) greatly differs ex- 
ternally from the pectoral fin of other 
Ganoid fishes. It is covered with 
small scales along the middle, from 
the root to its extremity, and sur- 
rounded by a rayed fringe similar 
to the vertical fin (erossopteryglan 
type of fin). A muscle split into 
numerous fascicles extends all the 
length of the fin, which is flexible 
in every part and in every direction. 

The cartilaginous framework sup- 
porting it is joined to the scapular 
arch by an oblong cartilage, followed 
by a broad basal cartilage (a), gene- 
rally single, but sometimes showing 
traces of a triple division. Along 
the middle of the fin runs a jointed 
axis ( b ), the joints gradually be- 
coming smaller and thinner towards 
the extremity ; each joint bears on 
each side a three-, two-, or one- 
jointed branch (c, d ). This axial 

arrangement of the pectoral skeleton, 
which evidently represents one of 
its first and lowest conditions, has 
been termed the arcldpterygium by 
Gegenbaur. It is found in Ceratodus and other genera, 
but in Lepidosiren the jointed axis only has been preserved, 
while rudimentary rays are added in Proiopterus. 

The pubic consists of a single Battened subquadrangular 
cartilage, produced into a long single anterior process. 
Posteriorly it terminates on each side in a condyle, to 
which the basal cartilage of the ventral paddle is joined. 
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The endoskeleton of the paddle is almost identical with that 
of the pectoral. 

The Ganoid fishes with persistent notochord, but with a 
hyostylic skull (that is, a skull with a separate sns- 
pensorium), consist of the suborder Ckondrostei \ of which 
the existing representatives are the sturgeons ( Acipenser , 
Scapli irkynch us, Polyodon ), and the extinct the Chon- 
dr osieidce, Palceoniscidce , and (according to Traquair) Platy - 
somidce. 

Their spinal column does not differ essentially from that 
of the Dipnoi. Segmentation is represented only so far as 
the neural and luernal elements are concerned. All are 
eminently heterocercal. Pribs are present in most, but 
are replaced by ligaments in Polyodon . 

The primordial cranium of the sturgeons consists of per- 
sistent cartilage without ossifications in its substance, but 
superficial bones are still more developed and specialized 
than in the Dipnoi ; so it is, at least, in the true sturgeons, 
but less so in Polyodon (fig, 37). The upper and lateral 



Fig. 37. — Sknll of Polyodon. (After Traquair.) n, nasal cavity; 3 , 7 , squamosal; 
mh, hromarulibular ; sy, svmplectic ; pa, palato-pteiygoid ; m, Meekelian carti- 
lage; mx, maxillary; t/,dentary ; h. hyoid; op, operculum ; hr, branchiostegal ; 
$,d, supraclavicular ; p.d, postelavicular ; d, clavicle ; td, infraelavicular. 

parts of the skull are covered by well-developed membrane- 
bones. The lower surface of the skull is covered by an ex- 
tremely large basal bone, which extends from the vomerine 
region on to the anterior part of the spinal column. The 
nasal excavation in the skull is rather lateral than inferior. 
The ethmoidal region is generally much produced, forming 
the base of the long projecting snout. The suspensorium is 
movably attached to the side of the skull, and consists of 
two pieces, a hyomandibular and a sympleetic, which now 
appears for the first time as a separate piece, and to which 
the hyoid is attached. The palato-maxillary apparatus is 
more complex than in the sharks and Dipnoi ; a palato- 
pterygoid consists of two mesial! y-connected rami in 
Polyodon, and of a complex cartilaginous disk in Acipenser, 
being articulated in both to the Meekelian cartilage. In 
addition, the sturgeons possess one or two pairs of osseous 
rods, which, in Polyodon at least, represent the maxillary, 
and therefore must be the representatives of the labial car- 
tilages of the sharks. The Meekelian cartilage is more 
or less covered by tegumentary bones. In the gill-cover, 
besides the operculum, a sub- and inter-operculum may be 
distinguished in Acipenser. The hyoid consists of three 
pieces, of which the posterior bears a broad branchiostegal 
in Polyodon . 

In the scapulary arch the primordial cartilaginous 
elements scarcely differ from those of the DipmL The 
membrane-bones are much expanded, and show a continu- 
ous series suspended from the skull. Their division in the 
median ventral line is complete. The pectoral is supported 
by a cartilaginous framework (fig. 38) similar to that of 
Ceratodus, but much more shortened and reduced in its 
periphery, the branches being absent altogether on one 
side of the axis. This modification of the fin is analogous 
to the heterocereal condition of the end of the spinous 
column. To the inner corner of a basal cartilage (a) a 
short axis (h) is joined, which on Its outer side bears a 
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Fig. 35.— Palatal view of skull of Ceratodus. 





few brancLes (d) <mlv, the remaining bran eh es (c) being 
fix-1 to the basal cartilage. The dermal fin-rays are 
opposed to the extremities of the ^ '> v 

branches, as in the BipwA, /; v v ; v \\ 

The pubic consists of a paired 
cartilage, to which tarsal pieces 
supporting the fin-rays are attached. 

The other existing Ganoid fishes /^Hum’ll \ ' 5 1 
have the spinous column entirely or 
almost entirely ossified ; these have 
been comprised under the common j . ' ■ ' fi ' l 
name llthMei They form, however, •; 

three very distinct types; several /■ 
attempts have been made to co- 5 

ordinate with them the fossil forms, [;.■ ; jj 

but this task is beset with extreme ( ■- 
difficulties, of which no satisfactory 
solution has as yet been advanced. Nr N^%pw 
The Pdypteroidei have their \ a f 

spinous column formed by distinct 
osseous amphicodous vertebra?, that Fl ^ 3 a._Fore-Umi> oi- 
ls, vertebrae with concave anterior Aapem^r. 
and posterior surfaces. It is nearly diphycercal. The 
neural arches, though ossified, do not coalesce with the 
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Fig. US.— Fore-limb of 





Fia 09. Skill S ul Ptijipitint*. (After Tlr*qu*ir.> I. Upper aspect of the primer* 
dial cranium, with the membi*n«M»nes rejaoTed. 1L Lower aspect of the 
same. III. Side view, with the membrane-bones. IV. Lower aspect of the skull, 
part of the bmt$ beirur removed on one side. The parts shaded with oblique 
line® are cartilage of the primordial skull. Sis, an^rular ; m t anteorbifai : ^r, 
artieulaiy; B r basal? U, Notary; B } ethmoid j F, frontal; i/a, mastoid; Mp t 
mefcaptery^oid; Mx, maxillary; .V, nasal; ft, operealmn; Or, occipital : i>S, 
TOifetali Pi, palatine ; Pmx, premaxillary ; jp^postorbluJ ; Frf f prefrontal; 

post-temporals ; ft/, postfrontal ; Ptr. ptorygnit! ; Q . quadrat* ; S, smspeW 
mm; jSe, subopcrcul um ; Bp, sphenoid ; Spi, splenlal ; St, supra t emporals : 7! 
tympanic lamina; 7% turbirml ; c, vomer ; x x, smalt m*U u*» ; Px\ spiraea] urs. 


centrum, and form one canal only fur the myelon. There 
are no intermediate elements between the neural spines. 


i 
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Interneurals are developed, but are simple, articulating 
with the dernioneurahs. The abdominal vertebras Iiave 
parapophyses developed with epipleural spines. Only 
ths caudal vertebrae have haemal spines, which, like the 
interluemals, agree in every essential respect with the 
opposite neurals. llibs are inserted, not on the para- 
pophyses, but on the centra, immediately below the para- 
pophyses. 

The skull of Poly pier us (fig. 39) shows a great advance 
towards the Teleosteous type, the number of separable 
bones being greatly increased. They are arranged much in 
the same fashion as iu Teleostei, but a great portion of 
the primordial cranium remains cartilaginous. The mem- 
brane-bones which cover the upper and lower surfaces of 
the brain-case are so much developed as to cause the under- 
lying cartilage to disappear, so that a large vacuity or 
fontanelle exists iu the substance of the upper as well as 
of the lower cartilaginous wall. Of ossifications belonging 
to the primordial skull must be noticed the single occipital 
with a mastoid on each side. They are separated by 
persistent cartilage from the sphenoids and postfrontals ; 
the former, which are the largest ossification of the prim- 
ordial cranium, enclose the anterior half of the brain cavity. 
Finally, the nasal portion contains a median ethmoid and 
a pair of prm frontal bones. Only a very small portion 
of the bones described are visible externally, nearly the 
whole of the primordial cranium being covered by the 
membrane-bones. Of these are seen on the upper surface 
a pair of parietals, frontals, a nasals,” and turbinals ; on 
the lower surface a large cross-shaped basal, anteriorly 
bordered on each side by a pterygoid, parallel to a palatine 
which forms a suture with the double vomer. The 
suspensorium has in front a metapterygoid and quadrate 
bone, and an operculum and suboperculum are attached 
to it behind. Free [auxiliaries and maxillaries are now 
fully developed, but immovably attached to the skull. 
The lower jaw is ossified, and consists of an artieulary, 
angular, dentary, and spleniah Of labial cartilages a rudi- 
ment at the angle of the mouth has remained persistent. 
The side of the skull, in front of the operculum, is 
covered by a large irregularly-shaped bone (T) (correspond- 
ing to the c£ tympanic lamina ” of Geratodus , fig. 35, ^), 
held by some to be the prseoperculum ; along its upper 
circumference lies a series of small ossicles, of which two 
may be distinguished as spiraculars, as they form a valve 
for the protection of the spiracular orifice of these fishes. 
An infraorbital ring is represented by a pneorbital and post- 
orbital only. 

Each hyoxd consists of three pieces, none of wMeh bear 
branchioategals, the single median piece being osseous in 
front and cartilaginous behind. Four branchial arches are 
developed, the foremost consisting of three, the second and 
third of two, and the last of a single piece. There is no 
lower pharyngeal Between the rami of the lower jaw the 
throat is protected by a pair of large osseous laminae (gular 
plates), which have been considered to represent the 
urohyal of osseous fishes. The scapulary arch is almost 
entirely formed by the well-developed membrane-bones, 
which in the ventral line are suturally united. The 
pectoral fin is supported by three bones, pro-, rneso-, and 
meta-pterygium, of which the dilated middle one alone 
bears rays, and is excluded from the articulation with the 
shoulder-girdle. 

The pubic consists of a paired bone, to which tarsal bones 
supporting the fin-rays are attached. 

In the Lepidodmidei the vertebras are completely ossified 
and opisthoccelous, having a convexity in front and a con- 
cavity behind, as in some amphibians. Though the end 
of the body externally appears nearly diphycercal, the 
termination of the vertebral column is, in fact, distinctly 
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heteiocercal The caudal fin is suspended from hmma- 
pophy^es only, and doe^ not extend to the neural side 
of the vertebral column The neuial arches coalesce with 
the centrum, the internemals are simple The abdominal 
vertebrae have parapophv^es, to which thenbs aie attached 
Only the caudal vertebra; have luemal spines 

In the skull of Lepidotfeus the cartilage of the endo- 
cranluui m still more leplacel by ossifications thau in Poly- 
plents , those ossifications, moreover, being represented by a 
gi eater number of discrete bones The membxane-bones 
in particular are greatly multiplied , the occipital, for 
instance, cornets of three pieces , the vomer is double, as 
m Polyptents , the maxillary consists of a series of pieces 
firmly united by suture The symplectic reaches the lower 
jaw, so that the articulary is provided with a double joint, viz , 
for the symplectic and quadrate , the component parts of the 
lower jaw are as numerous as in reptiles, a dentary, splenial, 
arfcieulaiy, angular, supra-angular, and coronaiy being dis- 
tinct. The sides of the head are covered with numerous 
bones, and a piseoperculum is developed in front of the 
gill-cover, which, again, consists of an operculum and sub- 
operculum 

Each hyoid consists of three pieces, of which the middle 
is the longest, the upper beating the largest of the three 
branchiostsgals which Lepvhsteus possesses , a long and 
large gloss >hyal is intercalated between the lower ends of 
the hyoids There are five branchial aiches, the hindmost 
of which is modified into a lower pharyngeal , upper 
pharyngeals are likewise present as m the majouty of 
Teleosteous fishes, but there is no gular plate 

Of the seapulary arch the two halves are separated by a 
suture m the median lme , the membrane-bones are well 
developed, only a remnant of the pnmordial cartilage 
remaining , the supraclavicle is very similar to that of 
Teleosteous fishes, and m a less degree the post-temporal 
The base to which the limb is attached is a single osseous 
plate, supporting on its posterior margin semi-ossified rods 
m small number, which bear the pectoral rays The 
pubic consists of a paired bone. The elements representing 
a tarsus are quite rudimentary, and reduced in number 
(two or three). 

The vertebral column of the Amoidei shows unmistakable 
characters of the Pakeichthyic type The arrangement of 
its component parts is extremely simple The centra of 
the amphiccelous vertebrse are well ossified, but the neural 
and hsemal arches do not coalesce with the centra, from 
which they are separated by a thin layer of cartdage 
All the vertebree do not possess apophyses . m the caudal 
portion of Amia only every alternate vertebra is provided 
with them. The heterocercal condition of the spinous column 
is well marked, as in the other Holostei , the hindmost 
vertebree are turned upwards, become gradually smaller in 
size, and lose their neural arches, the hmmals remaining 
developed to the end Finally, the column terminates 
m a thin caitilagmous band, which is received between 
the lateral halves of the fifth or sixth upper caudal ray 
The interneurals and interhmmals are simple Only the 
abdominal vertebrae have parapophyses, with which the 
ribs are articulated 

The configuration of the skull, and the development and 
arrangement of its component parts, approach so much 
the Teleostean type, that perhaps there are greater dif- 
ferences in skulls of truly Teleostean fishes than between 
the skulls of Amia and of many Physostomz Exter- 
nally the cranium is entirely ossified ; the remains of the 
cartilaginous primordial cranium can only be seen m a 
section, and are of much less extent than m many Physo- 
stomoos fishes. The immovable intermaxillary, the double 
vomer, the double articulary cavity of the mandible for 
junction with the quadrate and symplectic bones, remind 


us still of smnlai conditions in the skull of Lt]>idushnis , but 
the mobility and formation of the maxillaij, the arrange- 
ment of thegill-coveis, the development of a pimopeiculum, 
the suspen^ormm, the palate, the insertion of a immbei of 
branchiostegals on the long middle hyoid piece, the com- 
position of the branchial framework (with upper and lower 
pharyngeals), are a& m the Teleosteous type. A gular plate 
replaces the urohyal 

The scapular aich is composed entirely of the membiane- 
bones found in the Teleostei , and the two sides are loosely 
united by ligament The base to v Inch the limb is attached 
is cartilaginous , shoit semi-ossified 1 ods aie airaugecl along 
its hmdei maigiu and bear the pectoral rays 

Myology 

In the lowest vertebrate, Bi anckwstoma, the whole of 
the muscular mass is ananged m a longitudinal band 
running along each side of the body , it is vertically divided 
into a number of flakes or segments (tnyocommas) by apo- 
neuiotic septa, which serve as the surfaces of nisei tion to 
the muscular fibres But this muscular band has no con- 
nexion with the notochord except in its foremost portion, 
where some relation has been formed to the visceral skeleton. 
A veiy thin muscular layer covers the abdomen In the 
Cyclostomes also the greater poition of the muscular 
system is without direct relation to the skeleton, and, again, 
it is only on the skull and visceral skeleton that distinct 
muscles have been differentiated for special functions 

To the development of the skeleton in the more highly 
organized fishes corresponds a similar development of the 
muscles * the maxillary and branchial apparatus, the 
pectoral and ventral fins, the veitical fins and especially 
the caudal, possess a separate system of muscles But 
the most noteworthy is the muscle covering the sides of 
the trunk and tail (already noticed m Bi anckiobtomu), 
whieh Cuvier described as the “ great lateral muscle/ 
and which, m the higher fishes, is a compound of many 
smaller segments (myocommas), corresponding in number 
with the veitebrae Each lateral muscle is divided by 
a median longitudinal groove into a dorsal and ventral 
half , the depression in its middle is filled by an embiyonal 
muscular substance which contains a large quantity of fat 
and numerous blood-vessels, and therefore differs fiom ordi- 
nary muscle by its softer consistency, and by its colour, 
which is reddish or greyish. Superficially the lateral muscle 
appears crossed by a number of white parallel tendinous 
zigzag stripes, forming generally three angles, of which 
the tipper and lower point backwards, the middle one for- 
wards. These are the outer edges of the aponeurotic septa 
between the myocommas Each septum is attached to 
the middle and to the apophyses of a vertebia, and, in 
the abdominal region, to its rib, frequently the septa 
receive additional support by the existence of epipleural 
spines 

In connexion with the muscles reference has to be 
made to the electric organs with which certain fishes are 
provided. That these have been developed out of 
muscular substance is more than probable, not only from 
the examination of peculiar muscular organs (the function 
of which is still conjectural) occuning in the rays, and 
m Mormyrus and Gymna? chits, bnt especially from the re- 
searches into the development of the electric organ of 
Torpedo The fishes possessing fully developed electric 
organs, with the power of accumulating electric force and 
communicating it in the form of shocks to other animals, 
are the electric rays (Toipedimdce), the electric sheath-fish 
of tropical Africa (. Malapterums ), and the electric eel of 
tropical America (Gymnotm). The structure and arrange- 
ment of the electric organ are very different in these 
fishes. 
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I'l T-rp' Y te fli-ririe organs arc- tee, liar, uniform bodies, 
Ivin’- on< side of the h^ad, bouinUd belaud by the scapular 

,* r i, v^r.dh'Lv ilio anterior eresveiit-di aped tips of tlia pectoral 
liiLr'lh^eon^t'of mi aast-mblage of vertical hexagonal prisms, 
\vCmh i L .-ris ipj in contact with the integuments above and Mow ; 
md'Ji'h iri-M is subdivided by delicate transverse septa, forming 
*-db ftli-i with a clear, trembling, jelly-like fluid, and lined within 
l.v nn tpithcdiuta of nucleated corpuscles. Between this epithelium 
aii l the transverse septa and walls of the prism there is a layer of 
teue mu which the terminations of the nerves and vessels ramify. 
Hunter e minted ibnr hundred and seventy prisms in each battery 
of Z'Fi>‘do i.ncrttiwii’h and demonstrated the enormous supply- of 
ih-rvMUs matter which they levetve. Each organ receives one 
brunch of tie* trigeminal nerve and four branches of the vagus, the 
fonm-fr, and the throe anterior branches of the latter, being each as 
thick, £i> the -piinl chord {electric lobes). 

In J frhrpknunts the eWtrie organ extends over the whole body, 
but is thickest on the abdomen f it lies between two aponeurotic 
membranes Mow the skin, and consists of rlioiuboidal cells which 
contain a rather firm gelatinous substance. The electric nerve takes 
its origin from the spinal chord, do is not enter into connexion with 
ganglia, and consists of a single enormously-strong primitive fibre, 
which distributes its branches in the electric organ. 

Tin 1 electric ad is the most powerful of electric fishes. Its 
elect rl* organ consists of two pairs of longitudinal bodies, situated 
immediately below the skin, above the muscles,— -one pair on the 
buck m£ the tail, and the other pair along the anal fin. Each 
teieulas U composed of fiat; partitions or septa, with transverse 
divisions tewven them. The outer edges of the septa appear in 
ntey £ur.ilh*] lifo’s in tlis direction of the longitudinal axis of the 
body; mid of thin membranes, which are easily * 

tori ; they' p*rv«' the same purpose as the columns in the 
rmologoii/ organ of the torpedo, making the walls or 
abutments for the perpendicular and transverse dissepi- 
ments, which are exceedingly numerous, and so closely 
aggregated ms to seem almost in contact. The minute 
prismatic cells, Intercepted between these two sorts of 
plate*, contain a gelatinous matter ; the septa are about 
-jPth of an iin'h from each other, and a length of one inch 
contain* a series of two hundred and forty cells, giving 
an cnormoiijs surface to the electric organs. The whole 
apparatus is supplied with more than two hundred nerves, 
which are the continuations of the rami antcriores of the 
spinal nerves. In thrir course they give out branches to the muscles 
4 .f the tek T and to the skin of the animal* In the Gym notes, as in 
the torpedo, the* nerves supplying the electric organs are much 
1 irger than thu-e bvstowed on any part far the purposes of sensation 
or iimvnivut. 

The phenomena attending the exercise of this extra- 
ordinary faculty closely resemble muscular action. The 
time anti strength of the discharge are entirely under the 
control of the fish. The power is exhausted after some 
time, and needs repose and nourishment to restore it. 

If the electric nerves are cut and divided from the brain, 
the cerebral action Is interrupted, and no irritant to the 
body has any effect in exciting electric discharge ; but if 
their ends be irritated the discharge takes place, just as a 
muscle Is excited to contraction under similar circumstances. 
Singularly enough, also, the application of strychnine causes 
simultaneously a tetanic state of the muscles and a rapid 
succession of involuntary electric discharges. The strength 
of the discharges depends entirely on the size, health, and 
energy of the fish, an observation completely agreeing with 
that made m the efficacy of snake-poison. Like this latter, 
the property of the electric force serves two ends in the 
economy of the animals which are endowed with it ; it is 
necessary to them for overpowering, stunning, or killing 
the creatures on which they feed, whilst incidentally they 
u=e it as the means of defending themselves from their 
enemies. 

Necrology. 

The most simple condition of the nervous central organ 
known in vertebrates is found in Brcmdimloma* In this j 
fish the spinal cord tapers at both ends, no anterior cerebral j 
swelling, or anything approaching a brain, being present. 
It is bund-Uke along its middle third, and groups of darker 
eejftjf mark the origins of the fifty or sixty pairs of nerves 
which accompany the intermuscular septa, and divide into 


a dorsal and a ventral branch, as in other fishes. The two 
anterior pairs pass to the membranous parts above the 
mouth, and supply with nerve filaments a ciliated depression 
near the extremity of the fish, which is considered to be an 
olfactory organ, and two pigment spots, the rudiments of 
eyes. An auditory organ is absent. The spinal cord 
of the Cyclostomes is Battened in its whole extent, band- 
like, and elastic; also in CMracera it is elastic, but 
flattened in its posterior portion only. In all other 
fishes it is cylindrical, non-ductile, and generally extend- 
ing along the whole length of the spinal canal. The 
Plectognaths offer a singular exception in this respect, 
that the spinal cord is much shortened, the posterior 
portion of the canal being occupied by a long cauda equina ; 
this shortening of the spinal cord has become extreme in 
the sun-fish (Orthagoriscus), in which it has shrank into 
a short and conical appendage of the brain. In the 
devil-fish (Zoplmcs) also a long cauda equina partly con- 
ceals the cord which terminates on the level of about 
the twelfth vertebra. 

The brain of fishes is relatively small; in the burbot 
(Lota) it has been estimated to be the i^th part of the 
weight of the entire fish, in the pike the x - ^- 5 -th part, and 
in the large sharks it is relatively still smaller. 


The brain of osseous fishes (fig. 40) viewed from above 
shows three protuberances, respectively termed the prosen- 
cephalon, mesencephalon, and metencephalon, the two 
anterior of which are paired, the hindmost being single. 
The foremost pair are the hemispheres, which are solid in 
their interior, and provided with two swellings in front, 
the olfactory lobes. The second pair are the optic lobes, 
which generally are larger than the hemispheres, and 
succeeded by the third single portion, the cerebellum. 
The optic lobes possess a cavity (ventriculus lobi opfcici), 
at the bottom of which some protuberances of variable 
development represent the corpora quadrigemina of higher 
animals* On the lower surface of the base of the optic 
lobes, behind the crura cerebri, two swellings are observed, 
the lobi inferiors, which slightly diverge in front for the 
passage of the infundibulum, from which a generally large 
hypophysis or pituitary gland is suspended. The relative 
size of the cerebellum varies greatly in the different osseous 
fishes : in the tunny and silurus it is eo large as nearly 
to cover the optic lobes; sometimes distinct transverse 
grooves and a median longitudinal groove are visible. 
The cerebellum possesses in its inferior a cavity which 
communicates with the anterior part of the fourth ventricle. 
The medulla oblongata is broader than the spinal cord, 
and contains the fourth ventricle. In most fishes a perfect 
roof is formed over the fourth ventricle by two longitudinal 
pads, which meet each other in the median line (lobi 
posteriores). 

The brain of Ganoid fishes shows great similarity to 
that of the Tdeo&tei; there is, however, considerable 
diversity in the arrangement of its various portions in the 
different types. In the sturgeons and Folfpterus (fig. 41) 
the hemispheres are more or less remote from the mesen- 
cephalon, so that in an upper view the crura cerebri, with 
the intermediate entrance into the third ventricle (fissura 



Fig. 40.— Bnun of TercL. X Upper aspect II. Lover aspect, a, cerebellum; 6, opfcie 
lobe$; c, hemispheres; e, lobi inferiors ; /, hypophysis; $r, Jott posteriores; i t olfactory 
lobes; a, n situs opticus; o, nervus olfacfcorlus; p, nervus oeulo-motorins ; q t nervua 
trochiearis ; r t nervus trigeminus; $, nervus acousticus ; t, nervua vagus; tc, nervus 
abducens ; t*, fourth ventricle. 



NEUEOLGGY,] 


ICHTHYOLOGY 


651 


cerebri "magma), may be seen, A vascular membranous 
sac, epiphysis, containing lymphatic fluid, takes its origin 
from, the third ventricle, its base being expanded over the 
anterior interspace of the optic lobes, and the apex being 




Fio. 41,— Bmin of Peihjpterus. (After MUilc-r) I. Upper, II., Lateral, III. 
Lower aspect, a, medulla; &, corpura resfifurmia; c, cerebellum; d, lobi 
optici; e, iiypopliysis; /, fissura cerebri magna; g- nemis opticus; ehiasma; 
h } hemispheres ; L iobus olfactorius ; k t sinus rhomboidalls (fourth ventricle). 

fixed to the cartilaginous roof of the cranium. This struc- 
ture is not peculiar to the Ganoids, but is found in various 
stages of development in Teleosteans, marking, when pre- 
sent, the boundary between the prosencephalon and mesen- 
cephalon. The lobi optici are essentially as in Teleosteans. 
The cerebellum penetrates into the ventriculus lobi optici, 
and extends thence into the open sinns rhomboidalis. At 
its upper surface it is crossed by a commissure formed by 
the corpora restiformia of the medulla. 

As regards external configuration, the brain of Lepul - 
osteus and Amia approach still more the Teleosteons type. 
The prosencephalon, mesencephalon, and met encephalon 
are contiguous, and the cerebellum lacks the prominent 
transverse commissure at its upper surface. The sinus 
rhomboidalis is open. 

The brain of Chondropterygians (fig. 42). is more 
developed than that of other fishes, and is distinguished 
by well-marked cha- 
racters. These are — f ,- 

first, the prolonga- 
tion of the olfactory 
lobes into pedicles 
of greater or less 
length, which dilate 
into great ganglionic 
masses, where they 

COme into contact ^ IG * 42.— Brain of Carcfiarias. (After Oweu.) or, 
’li. j .1 if , nerrus aeousticus; 6, corpus restiforme ; cycere- 

with tile Oiractory bellum ; of, lobns opticus; e, hypophysis ; <j, nerviis 
„ oapnnrUTr fhp> opticus; h, hemisphere; lobus olfactorius ; i\ 
bULb , bbCUUUJ.y, uts olfactory pedicle; nemis olfactories ; l, epi- 
Space which gene- physls; m, nemis oculo-motGrius ; t?\ neivus 

rally intervenes be- tl1gemirius ; * ™ yagus - 

tween the prosencephalon and mesencephalon, as in some 

Ganoids; thirdly, the large development of the meten- 

cephalon. 

The cerebellum is very large, overlying a portion of 
the optic lobes and of the sinus rhomboidalis, and is 
often transversely grooved. The side-walls of the fourth 
ventricle, which are formed by the corpora restiformia, are 
singularly folded, and appear as two pads, one on each side 
of the cerebellum (lobi posteriores or lobi nervi trigemini). 

The brain of the Oyclostomes represents a type different 
from that of other fishes, showing at its upper surface 
three pairs of protuberances in front of the cerebellum; 



they are all solid. The foremost pair are the large 
olfactory tubercles, which are extremely large in Petro - 
myzon. They are followed by the hemispheres, with a 
single body wedged in between their posterior half ; in 
Pdromyzon , at least, the vascular tissue leading to an 
epiphysis seems to be connected with this body. Then 
follows the lobns ventriculi terfcii, distinctly paired in 
Myxinoids, but less distinctly in Pdromyzon . The last 
pair are the corpora quadrigemina. According to this in- 
terpretation, the cerebellum would be absent in Myxinoids, 
and represented in Petromyzon by a narrow commissure 
only, stretching over the foremost part of the sinus rhom- 
boidalis. In the Myxinoids the medulla oblongata ends 
in two divergent swellings, free and obtuse at their ex- 
tremity, from which most of the cerebral nerves take their 
origin. 1 

Two very important conditions require mention. The 
first relates to the optic nerves, viz., to their mutual 
relation immediately after their origin, which is very 
characteristic of the subclasses of fishes. In the Cyclo- 
stomes they have no further connexion with each other, 
each going to the eye of its own side. In the Teleostei (fig. 

40, n) they simply cross each other (decussate), so that the 
one starting from the right half of the brain goes to the 
left eye and vice versa. Finally, in the Palceiclitkyes (fig. 

41, g') the two nerves are fused together, immediately after 
their origin, into a ehiasma. 

The second noteworthy peculiarity occurs in the distri- 
bution of the nervus vagus; it emits a strong branch, 
called nervus lateralis, which accompanies the lateral 
mucous system of the trunk and tail. This is either a 
single longitudinal stem, gradually becoming thinner 
behind, and running superficially below the skin {Sal- 
monidee , Cydopterus) or deeply between the muscles 
(sharks, Chimoera i ), or is divided into two parallel branches 
(most Teleostei) ; thus in the perch there are two branches 
on each side, the superficial one supplying the lateral line, 
whilst the deep-seated branch communicates with the 
spinal nerves and supplies the septa between the myocom- 
mas and the skin. In fishes which lack the lateral 
muciferous system and possess hard Integuments, as the 
Ostracions, the lateral nerve is more or less rudimentary. 
It is entirely absent in Myxinoids, but the gastric branches 
of the vagus are continued, united as a single nerve, along 
the intestine to the anus. 

Fishes possess all the spino-cerebral nerves of the 
higher Vertebrata, with the exception of the nervus acces- 
sorius. A separate nervus hypoglossus is also absent, but 
elements from the first spinal nerve are distributed over 
the area normally supplied by this nerve in higher ver- 
tebrates. The number of spinal nerves corresponds to 
that of the vertebras, through or between which they pass 
out. 

A sympathic nervous system appears to be absent in 
jBrcmcMostoma, and has not yet been clearly made out in 
the Oyclostomes, It is well developed in the Palmchtkyes , 
but without the cephalic portion. This latter is present in 
all osseous fishes, in which the communication of sympathy 
has been found to exist between all the cerebral nerves, 
except the olfactory, optic, and acoustic. The sympathic 
trunks run along each side of the aorta and the back of 
the abdomen into the haemal canal, communicate in their 
course with the ventral branches of each of the spinal 
nerves, and, finally, often blend together into a common 
trunk beneath the tail. At the points of communication 
with the cerebral and spinal nerves ganglia are frequently 
developed, from which nerves emerge which are distri- 
buted to the various viscera. 

1 For a more detailed account of the spino-cerebral nerves, see In- 
traduction to the Study of Fisheti) by A* Gunther. 
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Organs of Sense 

»*/ Sain ? — It is characteristic of the organ of 
-null m iUits that it Iu^ no i elation wlnfcevei to the ie~ 
fcpiratory function, with the exception of the Dipnoi , m 
which possibly part of the water reeehtd tor respiration 
pushes through the na-al sac 

The olfactory oigan is single m Ih anehobtoma and the 
Cyelostomes. In the former a small depression on the front 
end of the body, clothed with a ciliated epithelium, is re- 
goaded a* a rudimentary organ of smell. In the adult 
Pdeomyzon a membranous tube leads from the single 
opening on the top of the head into the caitdagmous oltac- 
toiy capsule, the inside of which i& clothed by membranes 
prolonged into a posterior blind tube (fig 31, s), which 
penetrates the cartilaginous roof of the palate, but not the 
mucous membrane of the buccal c mty. In the Myxinoids 
the outer tube is strengthened by cartilaginous rings like 
a trachea; the capsule is lined by a longitudinally folded 
pituitary membrane, and the posterior tuba opens backwards 
on the roof of the mouth, the opening being provided 
with a valve In alt other fidte** the organ of smell is double, 
there being one on each side , it consists of a sac lined with 
a pituitaiy membrane, and may be provided with one or 
with two openings, or may have none. The position of 
tilths openings very different in the various oi&ers and 
suborders of fishes. 

It is certain that fishes possess the faculty of perceitiug 
odours, and that various scents attract or repel them. A 
mangled carcase or fresh blood attracts sharks, as well 
as the voracious Scrrasalmonoids of the South American 
rivers. There is no reason to doubt that the seat of that 
perception, is in the olfactory sac ; and it may be reasonably 
conjectured that its strength depends mainly on the degree 
of development indicated by the number and extent of the 
interior folds of the pituitary membrane. 

Organ of Sight — Tiie position, direction, and dimen- 
sions of the eyes of fishes vary greatly. In some they have 
an upward aspect, and are often very close together , m 
others they are lateral, and in a few they are even directed 
downwards. In a very few this organ appears to be entirely 
absent In some Gobioids and Trachinoids ( Periophthal - 
mm, Bdeophikalmus, Cranoscopus , &e ) the eyes, which are 
on the upper side of the head, can be elevated and de- 
pressed at the will of the fish. In the range of their 
vision and in their acuteness of sight, fishes are very in- 
ferior to the higher classes of vertebrates, yet at the same 
time it is evident that they perceive their prey, or approach- 
ing danger, from a considerable distance ; and it would 
appear that the visual powers of a Periophthalmus (fig. 12), 
when hunting insects on the mud-fiats of the tropical coasts, 
are quite equal to those of a frog. 

The eye of Branckimtoma (fig. 30, g) is of the most rudi- 
mentary Mud* It is simply a minute speck coated with 
a dark pigment, and receiving the end of a short nerve. 
In Mpdnoidstke minute rudiment of the eye is covered by 
skin and muscles. This is also the case in many of the blind 
Teleosteou* fishes ; whilst in the former fishes, however, 
the organ of sight has not attained to any degree of 
development, the rudimentary eye of blind Tdeostm is a 
retrogressive formation, in which a lens and other portions 
of the eye can often be recognized. In fishes with a 
well-developed eye it h imbedded in a layer of gelatinous 
and adipose substance, which covers the cavity of the orbit 
A lachrymal gland is absent In the Chondropt erygians the 
eyeball is supported by and moves on a cartilaginous 
peduncle of the orbital wall* In the majority of Teleosteans, 
and in Aeipemer, a fibrous ligament attaches the sclerotic 
to the wall of the orbit. The proper muscles of the eyeball 
am always present. In all fishes the general integument 


of the head passes over the eye, and becomes transparent 
where it enters the orbit , sometimes it simply passes 
over the orbit, sometimes it forms a ciiculai told The 
auteuur and posterior portions may be specially broad, 
becoming the seat of an adipose deposit (adipose eyelids), 
as in Scomber, Caranx , 2 htgil, <lc. In many of these 
fishes the extent of the eyelids varies with the seasons , 
during the spawning season they are so much loaded with 
fat as nearly to hide the whole eye. Many sharks possess a 
nictitating membiane, developed from the lower part of the 
palpebral fold, and moved by a proper set of muscles 



The form of the bulbils (fig 43) is subheinispheiical, the cornea 
(co) bung flat If it were convex, as m lnghei veitebiatcs, it would 
be more liable to injury , but, as it is level 
with the side of the head, the chances of 
injury by friction are diminished The 
scleiotica (sc) is cartilaginous m Chan- 
dr opterjgmns and Acipensers, fibrous and 
of \arjing thickness m Teleosteans, m the 
majority of which it is supported by a 
pair of caitikigmous oi ossified herni- 
fcplieioid cups (c) In a few fishes, as m 
Ucratudus, Xiflucus, the cups are confluent 
into one cup, which possesses a foramen 
behind to allow the passage of the optic f iQ —Vertical 
ner\e p>) 

The membranes situated between the 
seleiotica and retina are collectively called 
ehoioidea, and aie thiee m number The 
one in immediate contact with the sclero- 
tic, and continued upon the ms, is by no 
means constantly piesent , it is the mem- 
brana argenteu («), and is composed of mi- 
croscopical crj&tals i effecting a silvery oi 
sometimes golden lustre The middle layer is the membiana vas- 
culosa orHallen fr), the chief seat of the ramifications of the ehoioid 
essels 5 the innermost layer is the memhrana Kuyscheana or uvea 
{«}, which is composed, of hexagonal pigment-cells, usually of a deep- 
brown or black colour 


section 
through eye of Xijokias 
(Aftei Owen) co, cornea, 
sc , sclerotica , 0, nen us 
opticus, c, sclerotic capsule, 
a, memhrana aigentea, v, 
membiana 'vasculosa, •», 
membiana u\ea, ch , cho- 
roid gland, *,ietma, /, 
piocessus falciform! b, h y 
httmoi YitrenB, lens, a, 
iiis 


In many Tdeostei a lete mirabde sm rounds the entiy of the optic 
nerve ; it is situated between the membrana argentea and vasculosa, 
and called the choroid gland (ch) It receives its aitenal blood 
from the artery issuing from the pseudobran chia, thepiesence of a 
choroid gland being always combined with that of a pseud obi anchia 
Teleosteans without pseudubranehia have no choroid gland In the 
Palmchthyes , on the othei hand, the pseudobran chia is piesent and 
a choroid gland absent 

The ms (z) is merely the continuation of the ehoioid membrane , 
its capability of contracting and expanding is much more limited 
than in higher vertebrates The pupil is generally round, some- 
times horizontally or vertically elliptical, sometimes fnnged In 
the mys and Pleuronectidcs a lobe descends from the upper maigm 
of tbe pupil, and the outer integument overlying this lobe is 
coloured and non-transparent, — a structure evidently pi eventing 
light from entering the eye from above. 

In most Telmtei a fold of the ehoroidea, called the processus 
falciformis {/}, extends from the vicinity of the entrance of the 
optic nerve to the lens. It seems to be constantly absent m 
Ganoids. 

The vitreous humour (h), which fills the posterior cavity of 
the eye-ball, is of a firmer consistency than in the higher verte- 
brates. The lens is spherical, or nearly so, firm, denser towards 
the centre, and lies in a hollow’ of the vitreous humour When a 
falciform process is present, it has one end attached to the lens, 
which is thus steadied in its position It is composed of concentric 
layers consisting of fibres, which in the nucleus of the body have 
marginal teeth, by which they are interlocked together In Pet/ 0 - 
myzmi this serrature is absent, or but faintly indicated 

The anterior cavity of the eye is veiy small m fishes, m conse- 
quence of the small degree of convexity m the cornea , the quantity 
of the aqueous humour, therefore, h very small, just sufficient to 
float the tree border of the ins ; and the lessened refractive powei 
of the aqueous humour is compensated by the greater convexity of 
the lens. 


Organ of Bearing — No trace of an organ of hearing has 
been found in Branchiostoma. In the Cyclostomes the 
labyrinth is enclosed m externally visible cartilaginous 
capsules laterally attached to the skull, it consists of a 
single semicircular canal in the Myxmoids, whilst the 
Petromyzontes possess two semicircular canals with a 
vestibulum. 

In all other fishes the labyrinth consists of a vestibule 
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and three semicircular canals, tlie vestibule dilating into 
one or more sacs, which contain the otoliths. A tympanum, 
tympanic cavity, and external parts are entirely absent in 
the class of fishes. 

In the Chondropterygians and Dipnoi , the labyrinth is 
enclosed in the cartilaginous substance of the skull. In 
the former the excavation in the car- 
tilage is larger than the membranous 
labyrinth, but nearly corresponds to it in 
form : the part which receives the mem- 
branous vestibulum is called vestibulum 
cartilagineum, from which a canal issues T 
and penetrates to the surface of the Fir,, 
skull, where it is closed by the skin in 
sharks, but opens by a minute foramen inner aspect, 
in rays. The otolithic contents are soft and chalklike. 

In the Teleosteans the sac which contains the otoliths 
lies on each 
side of the 
base of the 
cranial cavity, 
and is often 
divided by a 
septum into 
two compart- 
ments of un- 
equal size, each 
containing a 
firm and solid 
otolith (fig. 

44) ; these 
bodies possess 
indented mar- 
gins, frequent- 
ly other im- 
pressions and 
grooves, in 
which nerves 
from the N. 
acousticus are lodged; they 
vary much in size and form, 
but in both respects show a 
remarkable constancy in the 
same kind of fishes. Out- 
wards the vestibule is in 
contact with the osseous 
side wall of the skull, in- 
wards with the mefcence- 
plmlon and medulla ob- 
longata; it contains another 
firm concretion, and opens 
by five foramina into the 
three semicircular canals. 

The terminations of the 
acoustic nerve are distri- 
buted over the vestibular 
concretion and the ampnlli- 
form ends (fig. 45) of the 
semicircular canals, without 

being continued into the p I0 4 5> — Cornnranicafion between auditory 
latter, Which are filled with organ and air-bladder in the Carp. (After 
— * * £. H. Weber.) a, basispheaoid; 6, occi- 

pital ; c, snpraoccipital ; <f, exoecipira] ; <?, 
paroceipital ; /, alisplienoid ; g t neural 
arch of first vertebra ; h, t,£, second, third, 
and fourth vertebrae ; h\ i\ parapophyses 
of second and third vertebra ^ t", process 
of the third vertebra for the attachment of 
the air-bladder ; £, 7, m, chain of ossicles ; 
p, air-bladder; o, vestibulum ; p, p, am- 
pullaa \ q, cauales semicirculares ; r s 

sinus impar. 



finid. The semicircular 
canals (fig. 45) are some- 
times lodged in the cranial 
bones, sometimes partly free 
in the cranial cavity. Many 
Teleostei have fontanelles 
in the roof of the skull, 
closed only by skin or very thin bone at the place where 
the auditory organ approaches the surface, by which means 


sonorous undulations must be conducted with greater ease 
to the ear. 

Ill many Teleostei a most remarkable relation obtains between 
the organ of hearing and the air-bladder. In the most simple form 
this connexion is established in Pereoids and the allied families, in 
which the two anterior horns of the air-bladder are attached to fon- 
tanelles of the occipital region of the skull, the vestibulum occupy- 
ing the opposite side of the membrane by which the fontanelle is 
closed. The condition is simitar, but more complicated, in many 
Clupeoids. The anterior narrow end of the air-hladder is produced 
into a canal at the base of the skull, and divided into two very 
nan*ow branches, which again bifurcate and terminate in a globular 
swelling. An appendage of the vestibulum meets the anterior of 
these swellings, and comes into close contact with it. In addition, 
the two vestibules communicate with each other by a transverse 
canal, crossing the cranial cavity below the brain. 

The connexion is effected by means of a chain of ossicles in 
Siluridm , Charadnidcc , Cyprinidce, and Gymnotidce. A canal issues 
from the communication between the vestibule and its sae, and 
meeting that from the other side forms with it a common sinus 
impar (fig. 45, r), lodged in tlie substance of the basioccipital ; 
this communicates on each side by a small orifice with two sub- 
spherical atria, on the body of the atlas, close to the foramen mag- 
num. Each atrium is supported externally hy a small bone p?i) ; a 
a third and larger bone (£} completes the communication with the 
anterior part of the air-bladder. Erom the sinus impar a bifid canal 
penetrates into the alisphenoids, in which it terminates. In Colitis 
and several loach-like Siluroids the small air-bladder consists of two 
globular portions placed side by side, and wholly included within 
two bull® formed by the modified parapophyses of the second and 
third vertebra. The three ossicles on each side are present, but 
concealed by the fore part of the osseons bulla. 

Organ of Taste . — Some fishes, especially vegetable 
feeders, or those provided with broad molar-like teeth, 
masticate their food ; and it may he observed in carps and 
other Cyprinoid fish that this process of mastication 
frequently takes some time. But the majority of fishes 
swallow their food rapidly, and without mastication, and 
therefore we may conclude that the sense of taste cannot 
be keen. The tongue is often entirely absent, and, even 
when it exists in its most distinct state, it consists merely 
of ligamentous or cellular substance, and is never furnished 
with muscles capable of producing the movements of exten- 
sion or retraction as in most of the higher vertebrates. A 
peculiar organ on the roof of the palate of Cyprinoids is per- 
haps adapted for the perception of this sense; in these fishes 
the palate between and below the upper pharyngeal bones 
is cushioned with a thick, soft, contractile substance, richly 
supplied with nerves from the nervus vagus and nervus 
glosso-pharyngeus. 

Organs of Touch . — The faculty of touch is more de- 
veloped than that of taste, and there are numerous fishes 
which possess special organs of touch. Most fishes are 
very sensitive to external touch, although their body may 
be protected by hard horny scales. They perceive impres- 
sions even on those parts which are covered by osseous 
scutes, in the same manner as a tortoise perceives the 
slightest touch of its carapace. The seat of the greatest 
sensitiveness, however, appears to be the snout and the 
labial folds surrounding the mouth. Many species possess 
soft and delicate appendages, called barbels, which are 
almost constantly in action, and clearly used as organs of 
touch. Among the Triglidce and allied families, there are 
many species which have one or more rays of the pectoral 
fin detached from the membrane, and supplied with strong 
nerves. Such detached rays (also found in the Polynemidce 
and in J Bathypterois) are used partly for locomotion, partly 
for exploring the ground over which the fish moves. 

Some fishes appear to be much less sensitive than others, 
or at least lose their sensitiveness under peculiar circum- 
stances. It is well known that a pike whose mouth 
has been lacerated and tom by the hook continues to 
yield to the temptation of a bait immediately afterwards. 
The Greenland shark, when feeding on the carcase of a 
whale, allows itself to be repeatedly stabbed in the head 
without abandoning its prey. A pair of congers are so 
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eLud t.> eutraal impression at the time of copulation, and, 
a , A \s crt, so automatically engaged, that they liave been 
t J^n by tli 3 Land together out of the water. 

ORGANS OF Xr TUITION AND DIGESTION. 

lishes are for the most part either exclusively carnivorous 
or herbivorous, but not a few feed on vegetable as well as 
animal substance*, or on mud containing alimentary matter 
in a living or decomposing state. Generally they are very 
voracmuC especially the carnivorous kinds, and the rule of 
** eat or be eaten ” applies to them with unusual force. 
They are almu4 constantly engaged in the pursuit and 
capture of their prey, the degree of their power in these 
respects depending on the dimensions of the mouth and 
gullet and the strength of the teeth and jaws. If the teeth 
aie slurp and hooked, they are capable of securing the 
mod slender and agile animals , if with teeth of this kind 
me combined a wide gullet and distensible stomach, the 
fkh is able to overpower and swallow others larger than 
it -elf , if the teeth are broad, strong molars, they are 
able to cuioh the hardest alimentary substances, if they are 
feeble, they are only serviceable in procuring some small or 
inert and unresting prey. Teeth may be wanting altogether 
Wlute\ er the prey, in the majority of cases it is swallowed 
whole ; but some of the most voracious fishes, like some 
blinks and Chuy \av^ are provided with cutting teeth, 
which enable them to tear their prey to pieces if too large 
to be 6’ wallowed whole. Auxiliary organs, similar to the 
cLufcs oi some carnivorous mammals and birds, for the 
purpose of seizing and overpowering their prey, before it is 
tom by the teeth, are not found in this class ; but in a few 
fishes the jaws themselves are modified for that purpose 
In the sword fishes the bones of the upt>er jaw form a long 
dagger-sluped weapon, with which they not only attack 
large animals, hut also frequently kill fishes on which they 
feed The saw-fishes are armed with a similar but still 
more complex weapon, the saw, which is armed on each 
side with large teeth implanted in deep sockets, specially 
adapted for killing and tearing the prey before it is seized 
and masticated by the small teeth within the mouth 
Fishes show but little choice in the selection of their food, 
and some devour their own offspring indiscriminately with 
other fishes. Their digestive powers are strong and rapid, 
but are affected in some degree by the temperature, which, 
when it sinks below a certain point, lowers the vital powers 
of these cold-blooded animals. On the whole, marine fishes 
are more voracious than those inhabiting fresh waters ; and, 
whilst the latter may survive total abstinence from food 
fur weeks or months, the marine species succumb to hunger 
within a few days. 

The oqpms of nutrition, manducation, and deglutition 
&m lodged in two large cavities — an anterior (the mouth or 
tarat cavity), and a posterior (the abdominal cavity). In 
the former the alimentary organs are associated with those 
fulfilling the respiratory functions, the transmission of food 
to the stomach and of water to the gills being performed by 
Miiiifai nets of deglutition. The abdominal cavity com- 
mence^ immediately behind the head, so, however, that an 
extremely short thoracic cavity for the heart is partitioned 
off in front Besides the alimentary organs it contains also 
those of the urogenital system and the air-bladder. The 
abdominal cavity m generally situated in the trunk only, 
but in numerous fishes it extends into the tail, being con- 
tinued for some distance along each side of the haemal 
apophyses. In numerous fishes the abdominal ca\Ifcy opens 
outwards by one or two openings. A single porus abdominalis 
in front of the vent is found in Lepulosirm and some stur- 
geons ; a paired one, opening on each side of the vent, in Ce- j 
some species of sturgeon, Lepidostem^ Potyptmis, I 
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Anna, and all Chondropterygians. As in these fishes 
semen and ova are discharged by their proper ducts, the 
abdominal openings may serve for the expulsion of semen, 
and of those ova'only which, having lost then way to the 
abdominal aperture of the oviduct, would be retained m the 
abdominal cavity In those Teleosteans which lack an 
oviduct a single porus genitalis opens behind the vent 

Mouth — The mouth oi fishes shows extreme variation 
with regard to form, size, and position Generally opening 
in front, it may be turned upwards, or it may lie at the lower 
side of the snout, as m most Chondropterygians, sturgeons, 
and some Teleosteans In most fishes the jaws aie covered 
by the skin, which, before passing ovei the jaws, is often 
folded, forming more or less fleshy lips, In the sharks the 
skin retains its external character even within the teeth, but 
in other fishes it changes into a mucous membrane A 
tongue may exist as a more or less free and short projec- 
tion, formed by the glossohyal and a soft covering, or may 
be entirely absent, "Salivary glands and a velum palati aie 
absent in fishes. 

Teeth — With regard to the dentition, the class of fishes 
offers an amount of variation such as is not found in any of 
the other classes of vertebrates As the teeth form one of the 
most important elements in the classification of fishes, their 
special arrangement and form will be referred to m the 
account of the various families and genera Whilst not a 
few fishes are entirely edentulous, in others most of the 
bones of the buccal cavity, or some of them, may be 
toothed, as the bones of the jaws, the palatines, pterygoids, 
vomers, basi-sphenoid, glossohyal, branchial arches, upper 
and lower pliaryngeals. In others teeth may be found 
fixed in some portion of the buccal membrane without being 
supported by underlying bone or cartilage , or the teeth 
have been developed in membrane overlying one of the 
dentigerous bones mentioned, without having become 
atichylosed to the bone. When the tooth is fixed to the 
bone the attachment has generally been effected by the 
ossification of the bone of the tooth, but in some fishes a 
process of the bone projects into the cavity of the tooth , 
in others the teeth are implanted in alveoli In these, 
again, frequently a process of bone rises from the bottom, 
on which the tooth rests. 

Many of the class, especially predatory fishes, with long, 
lancet-shaped teeth, have all or some of these capable of being 
bent towards the interior of the mouth. Such f 4 hinged” 
teeth resume at once the upright position when pressure is 
removed from them. They are, however, depressible in one 
direction only, thus offering no obstacle to the ingress, while 
they oppose the egress of prey. Mr C. S Tomes has shown 
that the means by which this mechanism is worked are 
different in different fishes ; for, whilst in the Pedioulati 
and Gadoids (hake) the elasticity resides solely in the 
tissue of the hinge (the tooth being as resilient as ever 
after everything else is severed), in the pike the hinge is 
not in the least endowed with elasticity, but the bundles of 
fibres proceeding from the interior of the dentine cap are 
; exceedingly elastic. 

The teeth may be, and generally are, very different as 
regards size or form in the different paits of the mouth ; 
they may be also different according to the age or sex of 
the fish (Raia). The teeth may be few m number and iso- 
lated, or placed in a single, double, or triple series, distant 
from one another or closely set ; they may form narrow or 
broad bands, or patches of various forms As regards form, 
they may be cylindrical or conical, pointed, straight, or 
curved, with or without an angular bend near their base; 
some are compressed laterally or from the front backwards 
(the latter may be triangular in shape, or truncated at the 
top like the incisors of mammals) ; they may have one apex 
(cusp) only, or beM- or tri-lobate (bi- or tri-cuspid), or may 
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Lave the margins denticulated or serrated. Compressed 
teeth may be confluent, and form a cutting edge in both 
jaws, 'which assume the shape of a parrot’s beak. In some 
the apes is hooked or provided with barbs. Again, some 
teeth are broad, with flat or convex surface, like molar 
teeth. With regard to size, the finest teeth are like fine 
flexible bristles, ciliiform or setiform; or, if very short 
and anchylosed to the bone, they appear only as inconspic- 
uous asperities of the bone. Very fine conical teeth 
arranged in a band are termed villi form teeth ; when they 
are coarser, or mixed with coarser teeth, they are cardlike 
(dents en rape or en cardes) ; molar-like teeth of very small 
size are termed granular. 

In all fishes the teeth are shed and renewed during 
the whole course of their life. In fishes which have com- 
pound teeth, as the Dipnoi , Chimseroids, Scan, Gymno- 
donts, as well as in those which have apparently perma- 
nent teeth, as in the saw of Pristis, , the detrition of the 
surface is made up by a constant growth of the tooth from 
its base. When the teeth are implanted in alveoli, they 
are generally succeeded by others in the vertical direction ; 
but in other forms they succeed one another side by side. In 
the majority of fishes the new tooth is not developed (as in 
reptiles and mammals) in a diverticulum of the sac of its 
predecessor, but, like it, from the free surface of the buc- 
cal membrane. Generally there are more than one tooth 
growing which are in various stages of development, des- 
tined each to replace the others in function. This is very 
conspicuous in sharks, in which the whole phalanx of their 
numerous teeth is ever marching slowly forwards (or in 
some backwards), in rotatory progress, over the alveolar 
border of the jaw, the teeth being successively cast off 
after having reached the outer margin and fulfilled for a 
longer or shorter period their special function . 1 

Intestines . — The intestinal tract is' divided into four 
portions, — the oesophagus, the stomach, the small and the* 
large intestine ; two or more of these divisions may coalesce 
in fishes and become indistinguishable. But it is char- 
acteristic of the class that the urinary apertures are con- 
stantly situated behind the termination oE the intestinal 
tract. 

In Branchiostoma the whole intestinal tract is straight, 
and coated with a ciliated mucous membrane. The liver 
is represented by a green-coloured cceeal diverticulum of 
the stomachic dilatation. In the Cyclostomi the intestinal 
tract is likewise straight, and without clearly defined 
divisions. 

* The Palceichthyes show differences in the structure of their 
intestinal tract as considerable as are found among the 
Teleostei , but they have this in common that the absorbent 
surface of their intestine is enlarged by the development 
of a spiral valve, evidence of the presence of which in 
extinct Palceichthyes is still preserved in the fossilized 
feces or coprolites, so abundant in some of the older strata. 
~^In Chondropterygians (fig. 46) the stomach is divided 
into a cardiac and a pyloric portion, the former frequently 
terminating in a blind sac, and the latter varying in length. 
The pyloric portion is bent both at its origin and its end, and 
is separated from the short duodenum (called Bursa entiana 
in these fishes) by a valve ; the ductus hepaticus and ductus 
panereatieus enter the duodenum. This is succeeded by 
the straight intestine, provided with the spiral valve, the 
coils of which may either be longitudinal and wound verti- 
cally about the axis of the intestine, as in Carcharias , 
Galeocerdo, Thalassorhinus, and Zygoena , or they may be 
transverse to that axis, as in the other genera. The 
number of gyrations in the latter case varies 5 there may 
be as many as forty. The short rectum passes into a 

1 The richest materials for our knowledge of the teetli of fishes are 
contained in Owen’s Odontography, LoncL, 1840, Sva, 
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cloaca, v;hich contains also the orifices of the urogenital 
ducts. Only the beginning and end of the intestinal tract 
are fixed by mesenterial folds. 



Fig. 46. — Siphonal stomach and spiral valve of Basking-Sliark (Setacfte). (After 
Home and Owen.) a, oesophagus; 6, cardiac portion of stomach; c, pyloric 
portion ; d , pouch intermediate between stomach and duodenum, with circular 
valves at both ends; a, duodenum; /, valve of intestine; g, ductus liepatleus; 
h, sjdeen. 

The structure of the intestinal tract of Teleosteous fishes 
is subject to so numerous modifications that we should go 
beyond the limits of the present article were we to attempt 
to enter into details. Great differences in this respect may 
be found even in groups of the same natural families. 
Frequently the intestinal tract remains of nearly the same 
width throughout its course, and only the entrance of the 
various ducts serves as a guide for the distinction of its 
divisions. An intestine of such uniform width may be 
straight and short, as in Scombresocidce , Symbranchidce , or 
it may be more or less convoluted and long, as in many 
Cyprinidm, Doradina , &c. On the whole, carnivorous 
fishes have a much shorter and simpler intestinal tract than 
the herbivorous. 

In the majority of Teleosteans, however, the oesophagus, 
stomach, duodenum, small intestine, and rectum can be 
more or less clearly distinguished, even externally. 

There are two predominant forms of the stomach, inter- 
mediate forms, however, being numerous. In the first, 
the siphonal, it presents the form of a bent tube or canal, 
one-half of the horse-shoe being the cardiac, the other the 
pyloric portion. In the second, the csecal, the cardiac 
division is prolonged into a long descending blind sac, the 
cardiac and pyloric openings of the stomach lying close 
together ( Ckipea , Scomber , Thynmis, (be.). 

The duodenum always receives the hepatic and pancreatic 
secretions, and also those of the appendices pyloricae, 
which, in varying numbers (from 1 to 200 ), are of very 
common occurrence in Teleosteans. They vary also in 
length and width, and whilst the narrowest serve only as 
secretory organs, the widest are frequently found filled with 
the same contents as the intestine. 

Glands. — The liver of fishes is distinguished by the great 
quantity of fluid fat (oil) which it contains. The gall-bladder 
is but rarely absent; it is attached to the right lobe, or 
towards the centre ; in some fishes, however, it is detached 
from the liver and connected with it by the cystic duct 
only. The bile may be conveyed by one or more hepatic 
ducts into a common duct which is continued towards the 
gall-bladder as ductus cysticus, and towards the duodenum 
as ductus choledoch us ; or some of the hepatic ducts enter 
the gall-bladder directly, or the duodenum directly, without 
communicating with the common duct, Individual varia- 
tions in this respect are of common occurrence. 
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A pmcrrv Iia? been found hitherto in nil Chondro- 
pt-ryjbn *. m Anpt*cm% and in many Teleosteans 

The spter, which is substantially a lymphatic gland. 
xuiy h: mention* 1 here, as it is constantly situated m the 
Iuhjlm* id; unmty nf the stomach, generally near its caidnc 
With the exception of Ihnnckios*Qm% it is found 
m all fishes, and appears as a rounded or oblong organ 
of dark re J colour. 

Organs of Respiration. 

Fkkh breathe the air dissolved m water by means of 
gills or branchial. The oxygen consumed by them is not 
that which forms the chemical constituent of the water, but 
that contained m the air which is dissolved m the water 
Hence ih lies transferred to water from which the air has 
teen driven out by a high temperature, or in which the air 
absorbed by them is not replaced, are speedily suffocated 
The absorption of oxygen by fishes is comparatively small, 
it In-* been calculated that a man consume^ fifty thousand 
times mure than is required by a tench. Some fishes, how- 
ever, evidently re pure a much larger supply of oxygen 
thin others* eeU and carps, and other fishes of similar 
Ion vi t dity can survive removal from their element for 
days, the small quantity of moisture retained in their gill- 
cavity bun 4 ^ifheicnt to sustain life, whilst other fishes, 
e-peri Jly ^urhas have very wide gill-opening-*, are immedi- 
itdy vitfiicatad after bring taken out of the water. In 
fishes noted for their muscular activity, like the 
,S' jinhraht^ the respiratory process is so energetic as to 


water being expelled by an outer duct In Bdellostoma 
each outer duct has a separate opening, but m Myxine all 
the outer ducts pass outwards by one common gill-openmg 
on each side In the lampreys the ducts are short, the 
! outer ones having separate openings (fig 1) The inner 
! ducts lead into a single diverticulum or bronchus, situated 
! below the oesophagus, blind behind, and communicating 
! m front with the pharynx, where it is provided with two 
j valves by which the regurgitation of the water into the 
I buccal cavity is prevented 

I The same type of branchial organs persists m Chondro- 
| pterygians, which possess five, rarely six or seven, flattened 
I pouches with tiansversely plaited walls The septa between 
j them are supported by cartilaginous filaments rising from 
the hyoidean and branchial arches Each pouch opens 
by a cleft outwards, and by an aperture into the pharynx, 
without intervening ducts. The anterior wall of the first 
pouch is supported by the hyoidean arch Between the 
posterior wall of the first and the anterior of the second 
sac, and between the adjacent walls of the succeeding, a 
branchial arch with its two series of radiating cartilaginous 
filaments is interposed Consequently the first and last 
punches have one set of gill-lammse only, viz , the first on 
i its posterior and the last on its anterior wall The so-called 
i spiracles on the upper surface of the head of Chondroptery- 
I gians must be referred to m connexion with the respira- 
j tory organs They are the external openings of a canal 
1 leading on each side into the pharynx, and situated generally 
close to and behind the orbit They frequently possess 
vaHes or an irregularly indented margin, and are found in 


rate tbe temperature of their blood far beyond that of the 
medium in which they live. A few fishes, especially such 
us are periodically compelled to live in water thickened 
into mud by desiccation and vitiated by decomposing 
sdtetances, breathe atmospheric air, and generally have 
special contrivance for this purpose. These are so much 
huKfuifeed t > breathing air that many of them, even ’when 
brought into pure water of normal condition, are obliged 
to rise to the surface at frequent intervals to take in a 
quantity of air, and, if they are kept beneath the surface by 
means of a gauze net, they peri^li from suffocation. The 
special contrivances consist of additional respiratory organs, 
lodged m cavities either adjoining the gill-cavity or com- 
municating with the ventral side of the oesophagus, or of 
the air-bladder which enters upon respiratory functions 
(Dipnoi, Lfpidosteu*, Amia). 

The water used by fishes for respiration Is received by 
the mouth, driven to the gills by an action similar to 
that of swallowing, and expelled by the gill-openings, of 
which there may be one or several on each side behind 
the head, or rarely cue only in the median line of the 
ventral surface. 

The gjlk or branchiae consist essentially of folds of the 
im membrane of the gill-cavity (lamina branchiate), 
in which the capillary vessels are distributed. In all fishes 
the gills are lodged in a cavity, but during the embryonic 
^tage the Choudropterygians have the gill-iamimB extended 
into long filaments projecting beyond the gill-cavity, and 
in a few young Ganoids external gills are superadded to 
the internal 

In Bmnrkmfama the dilated pharynx is perforated by 
numerous clefts supported by cartilaginous rods (fig 30, 
A). ^ The water passes between these clefts into the peritoneal 
cavity, and makes its exit by the poms abdominal is, situated 
considerably in advance of the vent. The water is pro- 
pelled by cilm. 

In the Cyclostomes the gills of each side are lodged iu a 
series of six or more antero-postermrly compressed sacs, 
separated from each other by intervening septa Each sac 
communicates by an inner duct with the oesophagus, the 


all species during the embryonic stage, but it is only m 
some that they remain persistent The spiracles are the 
remains of the first visceral cleft of the embryo, and m the 
foetal state long branchial filaments have been observed to 
protrude as from the other branchial clefts 

The Holocephah and Ganoid ti show numerous deviations 
from the Chondropterygian type, all leading towards the 
Teleosteans. As a whole they take an intermediate posi- 
tion between the preceding types and the Teleosteans, 
but they show a great variation among themselves, and 
have in common only the imperfect separation of the 
branchial sacs and the presence of a single outer bran- 
chial aperture. 

In the Teleostei the gills with their supporting branchial 
arches lie in one undivided cavity , more or less wide clefts 
between the arches lead from the pharynx to the gills, and 
a more or less wide opening gives exit to the water after 
it has washed the gills. The interbran chial clefts have 
sometimes nearly the same extent as the branchial arches , 
sometimes they are reduced to small openings, the integu- 
ments stretching from one arch to the other. Sometimes 
there is no cleft behind the fourth arch, in which case this 
arch has only a uniserial gill developed* The gill-openmg 
likewise varies much in its extent, and when reduced to a 
foramen may be situated at any part of the posterior 
boundary of the head. In the Symhrancludce the gill- 
openings coalesce mto a single narrow slit m the median 
hoe of the isthmus In the majority of Teleosteans the 
integument of the concave side of the branchial arches 
develops a series of homy protuberances of various form, 
the so-called gill-rakers. These serve to catch any solid 
corpuscles or substances which, would be carried mto the 
gill-cavity with the water. In some fishes they are seti- 
forra, and make a complete sieve, whilst in others they are 
merely rough tubercles, the action of which must be very 
incomplete if they have any function at all. 

The majority of Teleosteans possess four complete gills. 

The gills of the Teleosteans, as well as of the Ganoids, are sup- 
ported by a senes of solid cartilaginous or horny pointed rods, 
arranged along the convex edges of the branchial arches Arches 
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■branchial lamellie 
(magnified) cf the 
Perch, a , branch 
of arteria branclii- 
alis ; 5, ascending 
branch of the same; 
c, branch of vena 
■branchialis ; de- 
scending branch of 
the same ; e , trans- 
verse section through 
the branchial arch. 


bearing a complete gill Lave two series of those rods, one along 
each edge ; those with uniserial gills bear one row of rods only. 
The rods are not part of the arch, but fixed in its integument, the 
several rods of the one row corresponding to 
those of the other, forming pairs (fenillet, 

Cuvier) (fig. 47). Each rod is covered by a loose 
mucous membrane passing from one rod to 
its fellow opposite, which again is finely plaited 
transversely, the extent of surface being greatly 
increased by these plaits. In niost Telcostei 
the branchial lamelLe are compressed, and taper 
towards their free end, but in the Lopho- 
branclis their base is attenuated and the end 
enlarged. The mucous membrane contains the 
finest terminations of the vessels, which, being 
very superficial, impart a blood-red colour 
to living gills. The arteria branchialis, the 
course of which lies in the open canal in the 
convexity of the branchial arch, emits a branch 

(a) for every pair of lamellie, which ascends 

(b) along the inner edge of the lamella, and 
supplies" every one of the transverse plaits with 
a branchlet. The latter break up into a fine net- 
work of capillaries, from which the oxygenized 
blood is collected into venous branehlets, return- 
ing by the venous branch (d), which occupies 
the outer edge of the lamella. 

The so-called pseudo bran claios (fig. 4S) are the 
remains of an anterior gill which had respira- 
tory functions during the embryonic life of 
the' individuals. By a change in the circulatory 
system these organs have lost those functions, 
and appear in the adult fish as retia mirabilia, p x ,~ 47,— x pair 
as they receive oxygenized blood, which, after " ' " ' 

having" passed through their capillary system, 
is carried to other parts of the head. In 
PalcekJtthycs the pseudobranchia is a rete mira- 
bile cavotieum for the brain and eye ; in Tele- 
osteans a rete mirabile ophthalmicum only. 

Pseudobranehim are as frequently absent as 
present in Ghondropterygians as well as Tele- 
osteans. Among the Ganoids, the organs occur in 
Ceratodus , Acipenser , Polyodon, and Lepidosteus, 
and are absent in Lepidostren , Protopterus , ScaphirliyncTiu-s, Poly- 
pier us, and Amin, 

In Ghondropterygians and sturgeons the pseudobranchice are 
situated within the spiracles ; in those in which spiracles have be- 
come obliterated, the pseudo- 
branchiee lie on the suspen- 
soriura, hidden below cellular 
tissue ; but pseudobranchia; are 
not necessarily coexistent with 
spiracle s. In the other Ganoids 
and Teleosteans the pseudo- 
branchiae (fig. 48, h) are within 
the gill-cavity, near the base of 
the gill-cover ; in Ceratodus 
even rudiments of the gill- 
rakers (a 1 ', as") belonging to this 
embryonic gill are preserved, 
part of them (ar") being at- 
tached to the hyoid arch. 

Pseudobranchice are frequently 
hidden below the integuments 
of the gill-cavity, and have the 
appearance of a glandular body 
rather than of a gill. 

Accessory respiratory 
organs for retaining water 
or breathing air are found 

in t h&LabpintMti OpJwce- ^ 4S _ Gnls of CemtcdM _ x flrctts 
'phalldw , certain o liuriace^ aortas; gl, glossohval ; cA, ceratohyal; 
and TiPnrhWf «, attachment of 'the first gill to the 

ana J-iUWuif a, " walls of the gill-cavity ; A, pseudo- 

Air -bladder . — The air- branehia; A, two series of giB-rabers 

bladder, one Of the most ^gingtothepsenfloanmelna 

characteristic organs of fishes, is a hollow sac, formed of 
several tunics, containing gas, situated in the abdominal 
cavity, but outside the peritoneal sac, entirely closed or 
communicating by a duct with the intestinal tract. ^ Being 
compressible, its special functions consist in altering the 
specific gravity of the fish or in changing the ^ centre of 
gravity. In a few fishes it assumes the function of the 
organ of higher vertebrates of which it is the homologue 



— viz., of a lung. The gas contained in the air-bladder is 
secreted from, its inner surface, In most freshwater fishes 
it consists of nitrogen, with a very small quantity of oxygen 
and a trace of carbonic acid ; in sea-fishes, especially those 
living at some depth, oxygen predominates, as much as 87 
per cent, having been found. Davy found in the air- 
bladder of a fresh-run salmon a trace of carbon ie acid and 
10 per cent, of oxygen, the remainder of the gas being 
nitrogen. 

An air-bladder is absent in Leptocardii , Cycloslomi , 
Chondropterygii , and Ilolocephali , but occurs in all 
Ganoids, in which, besides, its respiratory functions more 
or less clearly manifest themselves. Its occurrence in Tele- 
osteans is very irregular, closely allied species sometimes 
differing from each other in this respect; it shows in this 
subclass the most extraordinary modifications, but has no 
respiratory function whatever. 

Constantly situated within the abdominal cavity, below 
the vertebral column, but outside the sac of the peritoneum 
which covers only its ventral portion, the air-bladder is fre- 
quently prolonged into the tail, the prolongation being 
either single and lodged between the non-united parapo- 
physes, or double and penetrating between the muscles and 
hoemapophyses of each side. In the opposite direction pro- 
cesses of the air-bladder may penetrate into the skull, as 
has been mentioned above (p. 653). In some fishes the 
air-bladder is almost loose in the abdominal cavity, whilst 
in others it adheres most intimately by firm and short tissue 
to the vertebral column, the walls of the abdomen, and the 
intestines. In the Cobitina and many Siluroids it is more 
or less completely enclosed in osseous capsules formed by 
the vertebrse. 

There are two tunics in the greater number of air- 
bladders, — an extremely thin internal one, frequently shin- 
ing with a silvery lustre, containing crystalline corpuscles, 
sometimes covered with a pavement-epithelium, and a thicker 
outer one of a fibrous texture, which sometimes attains 
to considerable thickness and yields isinglass. The outer 
wall is strengthened in many fishes by muscular layers 
for the compression of the whole organ or of some portion 
of it. 

A distinction has been made between air-bladders which 
communicate by a duct with the intestinal tract and those 
which are entirely closed. It is to be remembered, however, 
that at an early stage of development all air-bladders are 
provided with such a duct, which in some fishes is more 
or less completely obliterated, being then represented by a 
fine ligament only. Air-bladders without duct are found 
in Acanthopterygians, Pharyngognaths, Anacanths, and 
Lopkobranchs. They may consist of a single cavity, or 
may be divided by constrictions into two or three chambers 
situated behind one another; they may consist of two 
lateral divisions, assuming a horse shoe-like form, or of 
a single sac with a pair of simple or bifid processes in front 
I or behind. The families of Scuemdce and Polynemidce 
possess air-bladders with a most extraordinary develop- 
ment of appendages rising from each side. Air-bladders 
with a pneumatic duct are found in Ganoids and Physo- 
stomes, the duct entering the dorsal side of the intestinal 
tract, with the exception of JPolypterus and the Dipnoi, 

| in which it enters on the ventral side of the cesophagus, 

1 In most eases the orifice is in the oesophagus, but in some 
I it is in the cardiac portion of the stomach, as in Acipewer, 
or in its blind sac, as in many Clupeoids. The air-bladder 
maybe single, or may consist of two divisions situated one 
behind the other (fig. 45); its inner surface may be per- 
fectly smooth, or it may form manifold pouches and cells. 
If two divisions are present the anterior possesses a middle 
elastic membrane which is absent in the posterior; each 
division has a muscular layer, by which it can be separately 
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compressed, so that part of the contents of the posterior 
mav be driven into the elastic anterior division, and vice 
ivr^. The posterior division being provided with the 
ductus piieuroafcieus does not require the elasticity of the 
anterior* 

Borne Siluroids possess a peculiar apparatus tor volun- 
tarily exercising a pressure upon the air-bladder. From 
the first vertebra a process takes its origin on each side, 
expanding at its end into y 

a large round plate ; this is 
applied to the side of the 
air-bladder, and by pressing 
upon it expels the air 
through the duct ; the small 
muscle moving the plate 
rises from the skull. The 
connexion of the air-bladder 
with the organ of hearing 
in some Physostomes has 
been described above, p. 

633. 

In the modifications of 
the air-bladder hitherto 
mentioned, the chief and 
most general function is a 
mechanical one : this organ 
serves to regulate the speci- 
fic gravity of the fish, to 
aid it in maintaining a par- 
ticular level in the water, 
in rising or sinking, in 
raising the front part of its 
body ""or depressing it, as 
occasion may require. Yet 
a secretion of gas from the 
blood into its cavity must 
take place ; and if this be 
so, it is not at all impossible 
that an exchange of gases 
between the two kinds of 
blood is also effected by 
means of the extraordinary 
development of retia mira- 
biha in many air-bladders. 

In all fishes the arteries 
of the air-bladder take their 
origin from the aorta or the 
system of the aorta, and its 
veins return either to the 
portal, the vertebral, or the 
hepatic veins ; like the other 
organs of the abdominal 
cavity, it receives arterial 
Tb3#od and returns venous 
blood. 

Whilst the air-bladders 
of some Ganoids, anatomi- 
cally as well as functionally, 
close!}' adhere to the Tele- 
os teems type, that of Amici 
is more cellular and iang- 

liVA f n it 4 {nterinr than tha Fxa 4& T Lmj£0f opened In ii« 

HH.& in inferior tnan me lawer half to shov iU cellular pouebes. 

Teleosteons air-bladder, and <*» right mtt h left half; r. ceiimar 

ry , , •» ,, pouches ; e, rena pulmonale ; /, arte- 

Fmypierm approach^ the opened 

Dipnoi^ not only In having a ** glmi * w * 
laterally divided air-bladder, but also in its pneumatic duct 
entering the ventral side of the oesophagus. The air- 
bladder of the Dipnoi possesses still further the anatomical 
characteristics of a lung and assumes its functions, though, 
as ii coexists with gills, only periodically or in an auxiliary 
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manner. The ductus pnenmaticus is a membranous 
bronchus, entering the ventral side of the oesophagus, and 
provided at its entrance with a glottis. In Cemtodus (fig. 
49) the lung is still a single cavity, but with a symmetrical 
arrangement of its internal pouches ; it has no pulmonary 
arterv, but receives branches from the arteria coeliaca. 
Finally, in lepidosiren and Protopterus the lung is com- 
pletely divided into lateral halves, and by its cellular 
structure approaches most nearly that of a reptile; it is 
supplied with venous blood by a true pulmonary artery. 


Obgaxs op Cibcitlatiox. 

The blood-corpuscles of fishes, with one exception, are 
of an elliptic shape ; this exception is Petromjzon , which 
possesses circular, flat, or slightly biconvex blood-corpuscles. 
They vary much in size; they are smallest in Teleosteans 
and Oyelostomes, those of Acerina cernua measuring 
of an inch in their longitudinal, and in their transverse 
diameter. So far as it is known at present -the Salmonidce 
have the largest blood- corpuscles among Teleosteans, those 
of the salmon measuring by yyVu in *> approaching 
those of the sturgeon. Those of the Chondropterygians 
are still larger ; and finally, Lepidosiren has blood-corpuscles 
not much smaller than those of Perennibranchiates, viz., 
Tra by y-f t i n * Bmnckiostoma is the only fisli which 
does not possess red blood-corpuscles. 

Fishes, in common with the other vertebrates, are pro- 
vided with a complete circulation for the body, with 
another equally complete for the organs of respiration, and 
with a particular abdominal circulation, terminating at the 
liver by means of the vena portm ; but the peculiar char- 
acteristic consists in this, that the branchial circulation 
alone is provided at its base with a muscular apparatus or 
heart, corresponding to the right half of the heart of mam- 
malia and birds. 

The heart is situated between the branchial and abdo- 
minal cavities, between the two halves of the scapulary 
arch, — rarely farther behind, as in SymbmncMdce . It is 
enclosed in a pericardium, generally separated entirely from 
the abdominal cavity by a diaphragma, which is, in fact, 
the anterior portion of the peritoneum, strengthened by 
aponeurotic fibres. In some fishes, however, there is a 
communication between the pericardial and peritoneal sacs, 
viz., in the Chondropterygians and Acipenser, whilst in the 
Myxinoids the pericardial sac is merely a continuation of 
the peritoneum. 

Relatively to the size of the body, the heart is very 
small It consists of three divisions ; — the atrium, with a 
large sinus venosus into which the veins enter ; the ven- 
tricle ; and a conical hollow swelling at the beginning of 
the arterial system, the structure of which forms one of the 
most important characters used in the classification of fishes. 
In all Pdmchthyes (figs. 50 and 51) this swelling is still a 
division of the pulsating heart, being provided with a thick 
muscular stratum ; it is not separated from the ventricle 
by two valves opposite to each other, but its interior is 
fitted with a plurality of valves, arranged in transverse 
series more or less numerous in the various groups of 
the subclass. Lepidodrm and Protoptenis offer an example 
of a modification of this valvular arrangement, their valves 
being longitudinal, each valve in fact being formed by the 
confluence of several smaller ones situated behind one 
another. This Pahdchthyan type is called conus arteri- 
osus. 

In Cyclostomes and Teleosteans (fig. 52) the enlargement 
is a swelling of the artery, without muscular stratum and 
without contractility ; with the exception of the Myxinoids, 
its walls are thick and fibrous with many trabecula and 
pouches, but it has no valves in its interior, and is separated 



UEIXAEY ORGANS,] ICHTHYOLOGY 


659 


from, the ventricle by two valves opposite to each other. 
This Teleostean type is called bulbus aortas. 

The sinus venosus sends the whole of the venous blood 
by a single orifice of its anterior convexity into the atrium ; 

two thin membranous valvules turned 
towards the atrium, prevent the blood 
from re-entering the sinus. A pair of 
other valves between the atrium and 
ventricle have the same function. The 
walls of the ventricle are strong, and, 




Fig. 50. Fig. 51. 

Fig. 50. — Heart of Lepidostevs osseits. T. External aspect II. Conns arteriosus 
opened. <*, atrium ; b, conns arteriosus ; r t ventricle ; ft, branchial artery for 
[ third and fourth gill; i, for the second; Z, for the first; ?«, branch for the 
opercular gill ; d, single valve at the base of the conus ; ej } g y transverse rows 
of Ganoid valves. 

Fig. 51. — Heart of (kraiodus. a , atrium ; 6,* conus arteriosus ; d, papillary 
valve within the conus ; ej,g, transverse rows of Ganoid valves ; A, t, anterior 
■ arcus aortas ; l\ Z, posterior arcus aortie ; i\ ventricle. 


internally, it is furnished with powerful fleshy trabeculae. 

The bulbus or conus arteriosus is prolonged into the 
branchial ar- 
tery, which soon 
divides, sending 
off a branch to 
each branchial 
arch. On re- 
turning from 
the respiratory 
organ the 
branchial veins 
assume the 
structure and 
functions of ar- 
teries. Several 
branches are 
sent off to dif- 
ferent portions 
of the head and 
to the heart, but 
the main trunks 
unite to form 
the great artery 
which carries 
the blood to the 

viscera and to Fig. 52.— Bnlbu.s aortaa of Xtphias gladim, opened, 
oil fhp rmrfct rvf section through part of the wall of ventricle; 6 t section 
ddx tuts paios ui through the bulbus; c, Teleosteous valves of the ostium 
the trunk and arteriosran ; <7, accessory valves, of rudimentary nature 
tail atld Which an(i inconstant ; e, trabeculce earnes of the bulbus. 

therefore, represents the aorta of higher animals. 

The. circulatory system of BrancJdosioma and of the 
Dipnoi shows essential differences from that of other Ashes. 



Branchiostoraa is the only fish which does not possess a 
muscular heart, several cardinal portions of its vascular 
system being contractile. A great vein extends forwards 
along the caudal region below the notochord, and exhibits 
contractility in a forward direction ; it is bent anteriorly, 
passing into another tube-like pulsatory trunk, the branchial 
heart, which runs along the middle of the base of the 
pharynx, sending off branches on each side to the branchiae ; 
each of these branches has a small contractile dilatation 
(bulbillus) at its base. The two anterior branches pass 
directly into the aorta ; the others are branchial arteries, 
the blood of which returns by branchial veins emptying 
into the aorta. The blood of the intestinal veins is col- 
lected in a contractile tube, the portal vein, below the in- 
testine, and distributed over the rudimentary liver. Of all 
other fishes, the portal vein is contractile in Myxinoids 
only. 

In Dipnoi a rudimentary partition of the heart into a 
right and a left division has been observed ; this is limited 
to the ventricle in Geratodus, but in Lepidosiren and Pro- 
topterus an incomplete septum has been observed in the 
atrium also. All Dipnoi have a pulmonal vein, which 
enters the atrium by a separate opening, provided with a 
valve. The pulmonal artery rises in Lepidosiren and Pro 
topterus from an arch of the aorta, but in Ceratodus it is 
merely a subordinate branch, rising from the arteria cceliaea. 

UeINABY OeGANS. 

In Branchiostoma no urinary organs have been found. 

In Myxinoids these organs are of very primitive struc- 
ture ; they consist of a pair of ducts, extending from the 
urogenital porus through the abdominal cavity. Each 
duct sends off at regular intervals from its outer side a 
short wide branch (the uriniferous tube), which communi- 
cates by a narrow opening with a blind sac. At the bottom 
of this sac there is a small vaso-ganglion (Malpighian 
corpuscle), by which the urine is secreted. 

Iu the lampreys the kidneys form a continuous gland- 
like body, with irregular detached small portions, The 
ureters coalesce before they terminate in the urogenital 
papilla. 

In Ckondropterygians the kidneys occupy the posterior 
half or two-thirds of the back of the abdominal cavity, 
outside the sac of the peritoneum (as in all fishes), which 
forms a firm tendinous horizontal septum. The kidneys 
of the two sides are never confluent, and generally show a 
convoluted or tabulated, surface. The ureters are short ; 
each is dilated into a pouch, and communicating with its 
fellow terminates by a single urethra (which also receives 
the vasa defer entia) behind the end of the rectum in the 
large common cloaca. 

In Ganoids the kidneys occupy a similar position as in 
Chondropterygians, but these fishes' differ considerably 
with regard to the termination and the arrangement of the 
ends of the urogenital ducts. 

The kidneys of Teleosteans are likewise situated outside 
the peritoneal cavity, immediately below some part of the 
vertebral column, and vary exceedingly with regard to form 
and extent. Sometimes they reach from the skull to 
between the muscles of the tail, sometimes they are limited 
to the foremost part of the abdominal cavity (in advance 
of the diaphragm), but generally their extent corresponds 
to that of the abdominal portion of the vertebral column. 
The ureters terminate, either separate or united, in a urinary 
bladder, varying in shape, which opens by a short urethra 
behind the vent. The urinary opening may be separate from 
or confluent with that of the genital duets, and is frequently 
placed on a more or less prominent papilla (papilla urogeni- 
talis). If separate, the urinary opening is behind the 
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genital fond if a papilla is developed, its extremity is 
perforated by die urethra, the genital opening being situated 
nearer the base. A few Teleosteans show an arrangement 
similar to that of Chondropterygians and Dipnoi , the 
urogenital openings being in the posterior wall of the 
rectum iSynihraiidad^ Pedkulati, and some PledognatM). 

Organs of Reproduction. 

All fishes are dioecious, or of distinct sex. Instances of 
so-called hermaphroditism are, with the exception of 
Btf'twim, abnormal individual peculiarities ; such have been 
observed in the cod-fish, in some Pleumiectida ?, and in 
the herring. Either the generative organ of one side was 
found to be male and that of the other female, or the organ 
of one or both sides was observed to have been developed 
partly into an ovary, partly into a testicle. In the European 
species of Strranm a testiele-like body is attached to the 
lower part of the ovary ; but many specimens of this genus 
are undoubtedly males, having normally developed testicles 
only. 

The majority of fishes are oviparous (comparatively few 
viviparous), the embryos being developed either in the 
ovarium or in some dilated portion of the oviduct In 
viviparous fishes actual copulation takes place, and the males 
of must of them are provided with copulatory or intromit- 
ted organs. In oviparous fishes the generative products 
are, during sexual excitement, discharged into the water, a 
very small quantity of semen being sufficient for effectual 
impregnation of a number of ova dispersed in a considerable 
quantity of water, — circumstances which render artificial 
impregnation more practicable than in any other class of 
animals* 

la Branchimioma the generative organs occupy the 
ventral side of the abdominal cavity, into which they dis- 
charge their contents. Ho ducts are developed in either 
sex. 

In the Cyclostomes the generative organ is single, and 
fixed to or suspended from the median line of the back of 
the visceral cavity by a duplicature of the peritoneum 
(mesoarium), the testicle and ovary being distinguishable 
by their contents only. These escape by dehiscence of the 
cells or capsules and rupture of the peritoneal covering into 
the abdominal cavity, and are expelled, by reciprocal pressure 
of the intertwined sexes, through the porus genitalis. 

The ova of the lampreys are small and globular, like those 
of Teleosteans. Those of Myxine have a very peculiar 
shape when mature; they are of an oval form, about 15 
millimetres long and $ millimetres broad, enveloped in a 
homy case, which at each end Is provided with a bundle 
of short threads, each thread ending in a triple hook. 
Whilst In the mesoarial fold, the eggs are attached to one 
another by means of these hooks, and after being expelled 
they probably fix themselves by the same means to other 
objects. As m M fish m producing ova of large size, the 
number of ova matured in one season is but small. 

In Teleosteans the generative organs are comparatively 
large* In some families the ovaries are without a closed 
covering and without oviducts, as in Salmonidc e, Gataziidce , 
KotopteridW) Mumnuke, and others. The surface of such 
an open ovary — as, for instance, that of the salmon — is 
transversely plaited, the ova being developed in capsules 
In the stroma of the lamina ; after rupture of the capsules 
the mature ova drop into the abdominal cavity, and are 
expelled by the porus genitalis. The ovaries of the other 
Teleosteans are closed sacs, continued into oviducts. Fre- 
quently such ovaries coalesce into a single body, or one in 
which the division k effected internally only by a more or 
less complete septum. In the viviparous Teleosteans the 
embryos are developed within the ovary, notably in the 
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Enibiotocidce , many Blemiidce , and Gypnnodoniidoe , 
Sehastes viviparns , &c. 



Fig. 53 .— Dltrema argent? urn, -with fully developed young, ready for expulsion 
by the genital orifice, o; a, folds of the ovarian sac ; % vent. 

The ova of Teleosteous fishes are extremely variable in 
size, quite independently of the size of the parent species. 
The ova of large and small individuals of the same species, 
of course, do not differ in size ; but, on the whole, larger 
individuals produce a greater number of ova than smaller 
ones of the same species. The larger the size of the ova is 
in a species, the smaller is the number produced during one 
season. The ova of the eel are almost micro- 
seopic. The numbers of ova in the small-sized Jf|Pp§|k 
roe of the herring, lump-fish, halibut, and cod- 
fish have been estimated respectively at 25,000, 

155,000, 3,500,000, and 9,344,000. Larger in 
size and fewer in number are those of Anten- 0 Tum of tSw 
narius, Salmo, Aspredo, Lophobranchs, &c. boaku (Cey- 
Those of Gastrosteus are comparatively the lar- ing embryo! 
gest; and the Siluroid genus Arms, the males mt - size * 
of which take care of their progeny, produces ova from 
5 to 10 millimetres in diameter. The ova of all Teleosteans 
are perfectly globular and soft-shelled. Teleosteans with- 
out oviduct deposit them separated from one another; 
whilst in many Teleosteans with an oviduct, the ova are 
enveloped in a glutinous substance, secreted by its glands, 
swelling in the water and forming lumps or chords, in 
which the ova are aggregated. 

Instances of the female taking care of her progeny are ex- 
tremely rare in fishes. At present only two examples are 
known, that of the Siluroid genus Aspredo , and the Soleno- 
stoma. In the former (fig. 55), during the time of propagation, 
the integuments of the lower side of the fiat trunk of the 
female assume a soft and spongy texture. After having 
deposited the eggs, the female attaches them to and presses 
them into the spongy integument, by merely lying over 
them. She carries them on her belly, as the Surinam toad 
(Pipa) carries her ova on her back “When the eggs are 
hatched the excrescence on the skin disappears, and the ab- 
domen becomes as smooth as before. In Solenostoma the 
inner side of the long and broad ventral fins coalesces with 
the integuments of the body, a large pouch being formed 
for the reception of the eggs. There is a peculiar provision 
for the retention of the eggs in the sac, and probably for 
the attachment of the embryo. The inner walls of the sac 
are lined with long filaments, arranged in series along the 
ventral rays, and more numerous and longer at the base o! 
the rays than in the middle of their length, behind which 
they disappear entirely. 

The testicles of the Teleosteans are always paired, and 
occupy the same position as the ovaries. Their size varies 
extraordinarily at the different seasons of the year. Tasa 
deferentia are constant. In the males of viviparous Teleo- 
steans the urogenital papilla is frequently enlarged, and 
clearly serves as an intromittent organ. 

Many Tdeostei take care of their progeny, but with the 
exception of Aspredo and Eolenostoma, as mentioned above, 
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it is the male on which, this duty devolves. In some, as in 
Coitus, Gastrosteus, Cydopterus, Antennarius , Opkiocepka- 
lus } Callichthys , the male constructs with more or less skill 
a nest, and jealously guards the ova deposited in it by the 
female. The male of some species of Arms carries the ova 
(fig. 54) about with him in his capacious pharynx. The 
species of Chromis inhabiting the sea of Galilee are said 
to take care of their ova in the same manner. And, finally, 
in the Lophobranchs, nature has aided this instinct by the 
development of a pouch on the abdomen or lower side of 
the tail In the Syngnatkiclce this pouch, is formed by a 
fold of the skin developed from each side of the trunk and 
tail, the free margins of the fold being firmly united in the 
median line, whilst the eggs are being hatched in the inside 
of the pouch. In Hippocampus the pouch is completely 
closed, with a narrow anterior opening. 



Fig. 55. — Abdomen of Aspre fo batrachus, with the ova attached; at a the ova 
are removed, to show the spongy structure of the skin, and the processes filling 
the Interspaces between the ova. (Natural size.) 


The genital organs of Ganoids show diversity of structure 
similar to that found in Teleosteans, but on the whole they 
approach the Batrachian type. The ovaries are not closed, 
except in Lepiclosiren ; all Ganoids possess oviducts. In 
the sturgeons the oviduct as well as the vas deferens is repre- 
sented by a funnel-shaped prolongation of the peritoneum, 
which communicates with the wide ureter. The inner 
aperture of the funnel is on a level with the middle of the 
testicle or ovary, while the outer is within the ureter* audit 
Is a noteworthy fact that only at certain periods of the life 
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of the fish is this outer aperture found to be open, — at other 
times the peritoneal funnel appears as a closed blind sac 
within the ureter. The mode of passage of the semen into 
the funnel is not known. 

In Polypterus and Amia proper oviducts, with abdomi- 
nal apertures in about the middle of the abdominal cavity, 
are developed ; they coalesce with the ureters close to the 
common urogenital aperture. 

In Ceratodus a long convoluted oviduct extends to the 
foremost limit of the abdominal cavity, where it opens by 
a slit at a considerable distance from the front end of the 
long ovary ; this aperture is closed in sexually immature 
specimens. The oviducts unite close to their common 
opening in the cloaca. During their passage through the 
oviduct the ova receive a gelatinous covering secreted by 
its mucous membrane. This is probably also the ease in 
Lepido&iren , which possesses a convoluted oviduct with 
secretory glands in the middle of its length. 

The ova of Ganoids, so far as they are known at present, 
are small, and enveloped in a gelatinous substance. In the 
sturgeon as many as 7,635,200 have been counted. Those 
of Lepidosteus seem to be the largest, measuring 5 milli- 
metres in diameter with their envelope, and 3 millimetres 
without it. They are deposited singly, like those of newts. 

In Chondrapterygians (and Holocephali ) the organs of re- 
production assume a more compact form, and are more free 
owing to a lengthened attachment to the back of the abdo- 
minal cavity. The ovaries of the majority are paired (single 
in the Carchariidce and Scylliidce , one remaining undevel- 
oped). But the oviducts are always paired, with a common 
aperture beginning immediately behind the diaphragma. 
They consist of two divisions, separated by a circular valve ; 
tlie upper is narrow, and is provided within its coats with 
a gland which secretes the leathery envelope in which 



Fig. 58,— Ventral fins and elaspers of CJiiloscylHum trtipeculare. 

most of the Chondropterygian ova are enclosed ; the lower 
forms the uterine dilatation in which the embryos of the 
viviparous species are developed. Generally the vitelline 
sac of the embryos is free, and has no connexion with 
the uterus, which in these cases has merely the function of. 
a protecting pouch; but in G archarias and Mmtelus Items 
a placenta uterina is formed, the vascular walls of the vitel- 
line sac forming plaits fitting into those of the membrane 
of the uterus. The ends of the uteri open into the cloaca 
by a common aperture behind the ureter. 

The testicles are always paired, rounded, and situated in 
the anterior part of the abdominal cavity, covered by the 
liver. The vas deferens opens with the urethra in a papilla 
within the cloaca. 

The so-called elaspers of Chondropterygxans (fig. 56) 
are characteristic of all male individuals. They are semi- 
ossified appendages of the pubic, with which they are 
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movably joined, and special muscles serve to regulate their 
movements. Sometimes they are armed with hook-like 
o&eoas excrescences (Selacke), They are irregularly convo- 
luted longitudinally, and, when closely pressed to each other, 
form a canal open at their extremity. A gland, which 
discharges a secretion abundantly during the season of 
propagation, is situated at the base of the canal, and opens 
into it It is still doubtful 
whether the generally adopted 
opinion that their function con- 
suls in holding the female 
during copulation is correct, or 
whether they are not rather an 
mt remittent organ, the canal of 
which conducts, not only the 
secretion of their proper gland, 
but also the impregnating fluid* 

The ova of tho oviparous 
Chondropterygians arc large, 
and few in number; they are 
successively impregnated, and 
the impregnation must take 
place before they are invested 
with a tough leathery envelope, 
which would be impenetrable to 
the semen, that is, before they 
enter the uterus; therefore, 
copulation must take place in 

all these fishes. The form of 

the egg-shell differs in the 
various genera; usually (fig. 

57) they are flattened and 
quadrangular, with each of the 
four corners produced, end fre- 
quently prolonged into, lengthy _ ^ B , 

filaments which serve for the Medina's Straits <? cMense), 

attachment of the ova to other natural size - 
fixed objects. In Jiotidanus the surfaces are crossed by 
numerous ridges. In Gestracim the egg is pyriform, with 
two broad ridges or plates wound edgewise round it, the 
two ridges forming five spires* The eggs of Calhrhjndms 
have received a protective resemblance to a broad-leaved 
fucus, forming a long depressed ellipse, with a plicated 
and fringed margin. 



Growth jlsb Variation of Fishes. 

Changes of form normally accompanying growth (after 
absorption of the vitelline sac) are observed in all fishes, 
but in the majority these affect only the proportional she 
©f the various parts of the body. Relatively to the size of 
the head, the eyes in young fishes are always larger than 
in the adult ; and again, the head is relatively larger than 
the body. Changes amounting to metamorphosis have 
been hitherto observed in Petnmpm only. In the larval 
condition (Ammoc®tz$) the head is very small, and the 
toothless buccal cavity is surrounded by a semicircular 
upper lip. The eyes are extremely small, hidden in a 
shallow groove; and the vertical fins form a continuous 
fringe. In the course of three or four years the teeth are 
developed, and the mouth changes into a perfect suctorial 
organ ; the eyes grow ; and the dorsal fin is separated into 
two divisions. In Malaeopterygians and Anacanths the em- 
bryonal fringe from which the vertical fins are developed is 
much longer persistent than in Acanthopterygians, A meta- 
morphosis relating to the respiratory organs, as in Batra- 
chians, is indicated in the class of fishes by the external 
riils with which feetal Plagiostomes and the young of some 
Ganoids, via, the Pi'otopierus and PoiypteruSy are provided. 

One of the most extraordinary changes by which, during 


growth, the form and position of several important organs 
are affected, occurs in flat-fishes (Pleuronectidw) ; their 
young are symmetrically formed, with a symmetrical mouth, 
and with one eye on each side, and therefore keep their 
body in a vertical position when swimming. As they grow 
they live more on the bottom, and their body, during rest, 
assumes a horizontal position ; in consequence, the eye of 
the lower side moves towards the upper, which alone is 
coloured ; and in many genera the mouth is twisted in the 
opposite direction, so that the bones, muscles, and teeth 
are much more developed on the blind side than on the 
coloured. In a great number of other Teleo&tei certain 
bones of the head show a very different form in the young 
state. Ossification proceeds in those bones in the direction 
of lines or radii which project in the form of spines or pro- 
cesses ; as the interspaces between these processes are filled 
with bone, the processes disappear entirely, or at least 
project much less in the older than in the younger indi- 
viduals. The young of some fishes may be armed with a 
long powerful preeopercular or scapular spine, or may show a 
serrafcure of which nothing remains in the adult fish except 
some ridges or radiating lines. These processes seem to 
serve as weapons of defence during a period in the life of 
the fish in which it needs them most. In not a few in- 
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stances a portion of this armature is so much developed that 
the disappearance of its most projecting parts with the 
growth of the fish is not only due to its being surrounded 
by other bone, but partially, at least, caused by absorption. 
The Garangid&y CytiidcB, Sqnamipinnes, Xiphiidce, offer 
instances of such remarkable changes. A fish described 
as Tholichthys osseus (fig. 58) is probably the young of a 
Cyttoid, the suprascapula* 
humerus, and prseoperculum 
forming enormously enlarged 
plates. In another fish (fig* 

59) these bones appear still 
enlarged, and the frontals de- 
velop a remarkably long and 
curved horn above the orbit. 

In the T}iolicMkys-%i 2 jgp of 
Pomacanthus (specimens 10 
millimetres long), the frontal 
boneis prolonged into a 
sfraigM lancet-shaped process. JBemochus (?)• 

nearly half as long as the body ; the suprascapular and 
praeopercular processes cover and hide the dorsal and 
ventral fins. The plates attached to the shoulder-girdle re- 
main persistent until the yonng fish has assumed the form 
of the adult ; thus they are still visible in young OJiceto- 
don citrinellus , 30 millimetres long, in which the specific 
characters are already fully developed (fig. 60). The sword- 
fishes with ventral fins (Ifistiojihoms) belong to the Tele- 
osteans of the largest size ; in young individuals, 9 milli- 
metres long (fig. 61), both jaws are produced, and armed 





with pointed teeth; the supraorbital margin is ciliated; 
the parietal and prmoperculuni are prolonged into long 
spines ; the dorsal and anal tins are a low fringe ; and the 1 
centrals make their appearance 
as a pair of short buds. When 
14 millimetres long the young 
fish has still the same armature 
on the head, but the dorsal fin 
has become much higher, and 
the ventral filaments have grown 
to a great length At a third 
stage, when the fish has attained Fl0 . C0 ._ Tmms ChMn 
to a length of 60 mulimetres, dtnndius (so miiuong). 
the upper jaw is considerably prolonged beyond the lower, 
losing its teeth ; the spines of the head are shortened, and 
the fins assume nearly the shape which they retain in 




Fig. 81. —Young Sword-fish (ffistiophorus), 9 mill. long. Atlantic. (Magn.) 


mature individuals. Young sword-fishes without ventral 
fins (Xiphias) undergo similar changes ; and, besides, their 
skin is covered with small rough excrescences longitudin- 



Fig. 62. — Young Sword-fish ( Htstiophorus% 60 mill. long. Mid-Atlantic. 

ally arranged, which continue to be visible after the young 
fish has in other respects assumed the form of the mature 
(%• 63 ). 



Fig. 63. — Xiphias gladius, young, about S inches long. 

The Plectognaths show changes no less extraordinary : 


a remarkable form caught in the South Atlantic, and 
named O&tracion hoops , is considered by Liitken to be the 
young of a sun-fish (Ortha- 
goriscus )* In still very 

young but more advanced 
sun-fishes (18 to 32 

millimetres) the vertical 
diameter of the body is 
not much less than the 
longitudinal, and may 
even exceed it ; and small 
conical spines are scattered 
over its various parts. Fig. ^—Ostradon hoops (much magnified). 
The caudal fin is developed long after the other vertical fins. 

Similar changes take place in a number of other fishes, 
and in many cases the young are so different that they have 
been described as belonging to distinct genera: thus 
Priacaniichfh/s has proved to be the young of S err cams, 



Itkynchichthys that of Holocerdrmn , Cephalacanthus of 
Daciylopterus, Licroius of Thy mites, Kernel er us of Kau- 
crates , Portkmeus of Chorinemus, Lampugus of Corypkcena , 
Acronurus of Acanthurus, Eeris of Kaseus, Porobronchm 
of Fierasfer, Concilia of Motella , Stomummculus of 
Stomias, &e. 

The fins are most frequently subject to changes during 
growth ; but, whilst in some fishes parts of them are pro- 
longed into fila- 
ments with age, 
in others the 
filaments exist 
during the early 
life-periods only: 
whilst in some 
a part of the 
dorsal or of the 
ventral fins is 

normally ^ de- Fig. 65.— Young of Orlhagoriscus, 13 and 32 mill, long 

veloped in the (nutmui size), 

young only, in others those very parts are peculiar to the 
mature age. The integuments are similarly altered: in 
some species the young only have asperities on the skin, in 
others the young are smooth and the old have a tubercu- 
lar skin ; in some the young only have a hard bony head, 
in others (some Siluroids) the osseous carapace of the 
head and neck, as it appears in the adult, is more or less 
covered with soft skin whilst the fish is young. 

In not a few fishes the external changes bear a relation 
to the sexnal development ( Callionymus , many Laby~ 
rinthici Cyprinodonts). These secondary sexual differ- 
ences do not show themselves in the male individual till 
it commences to enter upon its sexual functions, and 
it may require two or more seasons before its external 
characteristics are fully developed. Immature males do not 
differ externally from the old female. The secondary sexual 
characters of the male consist principally in the prolonga- 
tion of some of the fin-rays, or of entire fins, and in Sal - 
momdcE in the greater development of the jaw-bones. The 
coloration of the male is in many fishes much brighter and 
more variegated than that of the female, but is permanent in 
comparatively few (as in some Callionymus, Labrus mixius ); 
generally it is acquired immediately before and during 
the season of propagation only, and lost afterwards. 
Another periodical change in the integuments, also due 
to sexual influence and peculiar to the male, is the 
excrescence of wart-like tubercles on the skin of many 
Cyprinoids ; they are developed chiefly on the head, hut 
sometimes extend over the whole body and all the fins. 

"With regard to size, it appears that in all Teleosteous 
fishes the female is larger than the male ; in many Cyprino- 
donts the male may be only one-sixth of the bulk of the 
female or even less. In Palmickthyes we possess few ob- 
servations on the relative size of the sexes, but such as have 
been made tend to show that, if a difference exists at all, 
the male is generally the larger ( Lepidostms ). In the rays 
[Raid) the sexes, after they have attained maturity, differ 
in the development of dermal spines and the form of the 
teeth, the female being frequently much rougher than the 
male. There is much variation in this respect in the 
different species ; but the males are constantly distinguished 
by an oblong patch of erectile clawlike spines on each 
pectoral fin, and by having the teeth (all, or only a porti^^ 
pointed, and not obtuse, like those of the 
sharks no secondary sexual differences have be^nly death, 
the male Chimmidm possess a singular w^Onous proper- 
ginous appendage on the top of ihsjfenosa, and some 
erected or depressed into a groopdon. There are many 
and the anterior part of th^fffrequently caused symp- 
hooklets. The use of this^fmerates no less than seventy* 
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Tiie mvprity i.f Telmtei are misogamous— that is>, the ' tion of the integuments of many marine fishes, again, is 
male* and fenults congregate on the spawning bed?, and, | dependent on the nature of their surroundings In those 
the iramkr of the former being in excess, several males j which habitually hide themselves on the bottom, in sand, 
attend to the sime female, frequently changing from one j between stones, or among seaweed, the colours of the body 
to an ffksr. The same habit has been observed in lepi - ^ readily assimilate to those of the vicinity, and are thus an 
j a Gad code us is truly polygamous, several females f impoitant element in the economy of their life The 
depositing their ova m the same ne*t } guarded by one male changes fiom one set or tinge of colours to another may be 
only Borne Teleadn {Qplmcephdu*), and probably all 1 rapid and temporary, or more or less permanent, m some 
Chundropterygi in*, are monogamous, and it i* asserted j fishes — as in the Pedicuhtii , of which the sea devil, or 
that the connexion between the pair is not merely tern* 1 LnpAuis, and Antennurius are members — scarcely two 
porary, but laots until they are separated by accident All j individuals are found exactly alike m coloration, and such 
those Teleoffeans also are probably monogamous which differences are only too fiequently mistaken for specific 
bring forth living young, " < characters The changes of colour are produced m two 

Hybridism is another source iff changes ami variations wajs, — either by an increase or decrease of the pig- 
withm the limits of a specie*, and is by no means so rare t meat-cells, or chromatophors (black, red, yellow, &c ), 
as has been hitherto believed , it is apparently of exeep- iu the skm of the fish, or by the rapid contraction or 
tional occurrence, merely because the life of fishes is more j expansion of the chiomatophois which happen to be 
withdrawn from our direct observation than that of ter- ; developed. The former change is gradual, like every kind 
re&tnal animals. It has been observed among species of of growth or development, the latter, owing to the great 
ifertHAut r, Pkumiedid*?, Cppntwli, Gbqmda 1 , and especi- 1 sensitiveness of the cells, is rapid, but certainly involuntary 
ally SdmmukK As with other animals, the more eeitam j In many briglifc-shming fishes— as mackerels, mullets— the 
kinds of fishes are brought under domestication, the more ’ colours appear to be brightest in the time intei vemng 
readily do they interbreed with other allied bpecies. It is j between the capture of the fi&h and its death, a pheno- 
charaeteristic of hybrids that their characters are very varb menon clearly due to the pressure of the convulsively- 
able, the degrees of aifimty to the one or the other of the contracted muscles on the chromafcophors Extemal 
parents being inconstant, and, as these hybrids are known irritation readily excites the chromatophois to expand— a 
readily tu bleed with either of the parent race, the variations fact unconsciously utilized by fisheimen, who, by sealing 
of foim, fetriKture, and colour are infiuite. Of internal the red mullet immediately before its death, produce the 
organ* the teeth, the gill-raker*, and the pyloric appen- desired intensity of the red colour of the skm, without 
dages are tln&e particularly affected by such mixture of which the fish would not be saleable It does not, how- 
species. ever, require such strong measures to prove the sensitiveness 

Some fishes are known to grow rapidly (m the course of of the chromatophors to external irritation, the mere 
from one to three year*) and regularly to a certain size, change from darkness into light is sufficient to induce them 


growth being definitely arrested after the standard has been ] 
attained. Buck fidies may be called H full-grown,” in the j 
sense in which the term U applied to warm-blooded verte- ] 
b rates ; the sticklebacks, most Cyprmodonts, and many f 
Gupeoids (herring, sprat, pilchard) are examples of this 
regular kind of growth 1 But in the majority of fishes the 
rate of giowth is extremely irregular, and it is hardly 
possible to know when growth is actually and definitely 
arrested. All seems to depend on the amount of food and 
the more or less favourable circumstances under which the 
individual grows up. Fishes which rapidly grow to a de- 
finite size are short-lived, whilst those, Teleosteans as well 
as Chondropterygiam, which steadily and slowly increase 
in size attain to a great age. Carp and pike have been 
ascertained to live beyond a hundred years. 

Abundance or scarcity of food, and other circumstances 
connected with the localities inhabited by fishes, affect 
considerably the colour of their muscles and integuments ; 
the periodical changes of colour in connexion with their 
mxml functions have been referred to abom The flesh of 
mmy Tdmtd is colourless, or but slightly tinged by the 
blood j that of Smnt/ridw, and most Ganoids and Clion- 
dropterygmna, is more or less red ; but in badly-fed fishes, 
is well as m very young ones, the flesh is invariably white 
(anaemic). Many fishes, like the Sahnonidte, feed at times j 
exclusively on crustaceans, and the colouring substance of j 
these invertebrates, which by boiling and by the stomachic 
secretion turns red, seems to pass into their flesh, impart- 
ing to it the well-known u salmon ” colour. The colora- 

" " ■ 1 i ~-‘ i 1 ■' - j -' - '■■■ — 

m infill idualst graving up under normal coodx- 
ha-i niade observations on young herrings 
mutuiou^g m the , ea attained at tbe.esd of the thud month 

morphosis fei&O millimetre*, whilst those reared from, artificially 
chiaus, is indicatfcvOnly from 30 to 35 millimetres long. When 
g3Is with which feet# more abundant food, they grew pro- 
Ganoids, viz., ffo montH so that at the end 

“ L VT . l 4 the same length as their brethren 

One of the most extraordim. 


to contract, the fiffi appearing paler, and vice vei sa . In 
trout which are kept or live m dark places, the black 
chromatophors are expauded, and, consequently, such 
specimens are very dark-coloured ; when removed to the 
light, they become paler almost instantaneously. 

Total absence of chromatophors in the skm, or albinism, 
is very rare among fishes , much more common is incipient 
albinism, m which the dark chromatophors are changed 
into cells with a moie or less intense yellow pigment 
Fishes in a state of domestication, like the crucian carp 
of China, the carp, the tench, and the ide, are particularly 
subject to this abnormal coloration, and are known as the 
common gold-fish, the gold-tench, and the gold-orfe. But 
it occurs also not rarely in fishes living iu a wild state, and 
has been observed m the haddock, flounder, plaice, caip, 
roach, and eel, 

It will be evident from the foregoing remarks that the 
amount of variation within the limits of the same species 
—due either to natural growth and development, or to 
extemal physical conditions, or to abnormal accidental 
circumstances — is greater m fishes than in any of the 
higher classes of vertebrates The amount of variation is 
greater in certain genera or families than in others, and 
it is much greater in Teleosteans and Ganoids than m 
Chondropfcerygians. Naturally, it is greatest in the few 
species that have been domesticated, which we shall men- 
tion m the following section. 

Domestication, Tenacity of Life, Hibernation, &q. 

Only a few fishes are thoroughly domesticated— that is, Domesti- 
bred in captivity, and capable of transportation within cation, 
certain climatic limits— \iz,, the carp, crucian carp 
(European and Chinese varieties), tench, orfe or ide, and 
goramy. The first two have accompanied civilized man 
almost to every part of the globe where he has effected a 
permanent settlement 
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Acclmu- Attempts to acclimatize particularly useful species m 
tization. countries m which they are not indigenous have been made 
from time to time, but have been permanently successful 
m a few instances only, the failures being due partly to 
the choice of a species which did not yield the profitable 
return expected, partly to utter disregard of the difference 
of climatic and other physical conditions between the 
original and the new homes of the fish, The first success- 
ful attempts at acclimatization were made with domestic 
species, viz , the carp and goldfish, which were transferred 
from Eastein Asia to Europe Then, in the early part of 
the present century, the Javanese goramy was acclimatized 
in Mauritius and Guiana, but no care seems to have been 
taken to insure permanent advantages from the successful 
execution of the experiment In these cases fully developed 
individuals were transported to the countiy m which they 
were to be acclimatized The most successful attempt of 
recent years is the acclimatization of the trout and sea-trout, 
and probably also of the salmon, in Tasmania and New 
Zealand, and of the Californian salmon [Balm rpnnnat ? ), 
in Victoria, by means of artificially-impregnated ova In 
transporting these ice was employed, in ordei to lefcard 
their development generally, and thus to preserve them 
from destruction during the passage acioss the tropical zone 
Artificial Artificial impregnation of fish-ova was first practised by 
impreg- J. L, Jacobi, a native of Westphalia, m the years 1757-63, 
nation of w i 10 em ploy e( i exactly the same method which is followed 
now ; and there is no doubt that this able observer of 
nature conceived and earned out his idea with the distinct 
object of advantageously restocking watei-courses that 
had become unproductive, and increasing production by 
fecundating and preserving all ova which, m the ordinary 
course of propagation, would be left unfecundated or 
might accidentally perish Physiology soon turned to 
account Jacobi’s discovery, and artificial impregnation has 
proved to be one of the greatest helps to the student of 
embryology 

Tenacity Fishes differ in an extraordinary degree with legard to 
of life, tenacity of life. Some will bear suspension of respiration 
— caused by removal from water, or by exposure to cold 
or heat— for a long time, whilst others succumb at once. 
Nearly all marine fishes are very sensitive to changes m 
the temperature of the water, and will not bear transporta- 
tion from one climate to another. This seems to be much 
less the case with some freshwater fishes of the temperate 
zones , the carp may survive after being frozen m a solid 
block of ice, and will thrive in the warmest parts of the 
temperate zones. On the other hand, some freshwater fishes 
are so sensitive to a change in the water that they perish 
when transplanted from their native river into another 
apparently offering the same physical conditions (gray- 
ling, Balmo hucho) Some marine fishes may be trans- 
ferred at once from salt into fresh water, like sticklebacks, 
some bletmies, and Cutfut, &c ; others survive the change 
when gradually effected, as many migratory fishes, whilst 
others, again, cannot bear the least alteration in the 
composition of the salt water (all pelagic fishes). On the 
whole, instances of marine fishes voluntarily entering 
brackish or fiesk water ate very numeious, whilst fresh- 
water fishes proper but rarely descend mto salt water 
Afisti- Abstinence from food affects diffei ent fishes m a similarly 
Hence different degree. Marine fishes are less able to endure hun- 
ger than freshwater fishes,— at least m the tempeiate zones, 
no observations having been made m this respect on tropical 
fishes. Goldfishes, carps, and eels are known to be able to 
subsist without food for months, without showing a visible 
decrease m bulk ; whilst the Trigloids, Sparoids, and other 
marine fishes suivive abstinence from food for a few days 
only. In freshwater fishes the temperature of the water 
has great influence on their vital functions generally, and 


consequently on their appetite Many cease to feed alto- 
gether m the course of the winter , a few, like the pike, 
are less inclined to feed during the heat of the summer than 
when the temperature is lowered. 

Captivity is easily borne by most fishes, and the appliances Captivity 
introduced m modern aquaria have rendered it possible 
to keep in confinement fishes which formerly were con- 
sidered to be intolerant of captivity, and even to induce 
them to propagate 

Wounds affect fishes generally much less than higher Injuiy 
vertebrates A Greenland shark continues to feed though from 
its head is pieiced by a harpoon or by the knife, so long woimda * 
as the nervous centre is not touched , a pike will survive 
the loss of its tail, or a sea-perch that of a portion of it, 
and a carp that of half its snout Some fishes, however, 
are much more sensitive, and perish even from the super- 
ficial abiasion caused by the meshes of the net during 
capture (Jfullub) 

The power of reproduction of lost parts m Teleosteous Repro- 
fishes is limited to the delicate terminations of then fin-rays ^ctiui 
and the various tegumentary filaments with winch some 
are provided These filaments are sometimes developed m 1 
an extraordinary degree, imitating the waving fronds ot 
the seaweed in which the fish hides The ends of the fin- 
rays and also the filaments are frequently lost, not only by 
accident, but also merely by wear and tear , and, as these 
organs are essential for the preservation of the fish, their 
reproduction is necessary In Dipnoi , Ceiatodus , and Pich 

t opt e rut', the terminal portion of the tail has been found to 
have been reproduced, but without the notochoid 

Hibernation has been observed m many Cypnnoids and Hibeina- 
Murmnoids of the temperate zones They do not fall mto tlQn 
a condition of complete torpidity, as ieptile$and mammals 
do, but their vital functions are simply lowered, and they hide 
m sheltered holes, and cease to go abroad m search of their 
food Between the tropics a great number of fishes (especi- 
ally Siluroids, Labynntkm, Ophiocephaloids, the Dipnoi) 
are known to survive long-continued droughts by passing 
the dry season in a perfectly torpid state, imbedded m the 
hardened mud Protoptei us, and probably many of the 
other fishes mentioned, prepare for themselves a cavity large 
enough to hold them, and coated on the inside with a layer 
of hardened mucus, which preserves them from complete 
desiccation. It has been stated that in India fishes may 
survive m this condition for more than one season, and 
that ponds, known to have been dry foi several years and 
to a depth of many feet, have swarmed with fishes as soon 
as the accumulation of water released them fLom them 
hardened bed. 

The principal benefit derived by man from the class of Ecom,- 
fishes consists in the abundance of wholesome and nourish- micil3es * 
ing food which they yield In the polar regions especially, 
whole tribes are entirely dependent on this class for 
subsistence , and in almost all nations fishes form a more 
or less essential part of food, many, m a preserved con- 
dition, being most important ai tides of trade Their use 
in other respects is of but secondary importance God- 
liver oil is prepared from the liver of some of the Gadoids 
of the northern hemisphere and of sharks, isinglass from 
the swim-bladder of sturgeons, Scirenoids, and Polynemoids, 
and shagreen from the skm of sharks and rays. 

The flesh of some fishes is constantly or occasionally Poison- 
poisonous When eaten, it causes symptoms of more or ^ 
less intense irritation m the stomach and intestines, inflam- s 
mation of the mucous membranes, and not rarely death. 

The fishes which appear always to have poisonous proper- 
ties are — Clupea thrum , Clupea venenosci, and some 
species of Beams, Fetiodon , and Diodon There are many 
others which have occasionally or frequently caused symp- 
toms of poisoning, Poey enumerates no less than seventy- 
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two different kinds from Cuba ; and various species of 
8php'*m> Batistes, Ost radon, Caranx, Lmhidmnm, 
Teinmnitrus, Timmins, have been found to be poisonous in 
alt seas between the tropics. All or nearly all these fishes 
acquire their poisonous properties from their food, which 
consists of poisonous JMum and corals, or of decomposing 
substances. Frequently the fishes are found to be eatable 
If the head and intestines are removed immediately after 
capture. In the West Indies it has been ascertained that 
all the fishes living and feeding on certain coral banks are 
poisonous. In other fishes the poisonous properties are 
developed at certain seasons of the year only, especially the 
season of propagation ; as the barbel, pike, and burbot, 
whose roe causes violent diarrhoea when eaten during the 
season of spawning. ' 

'Poison-organs are more common in the class of fishes than 
was formerly believed, but they seem to have exclusively 
the function of defence, and are not auxiliary in procuring 
hod, as In venomous snakes. Such organs are found in 
the sting-rays, the tail of which is armed with one or more 
powerful barbed spines. Although they have no special 



Fra 01,— Fcniott of tail, wlih spines*, of Aetebalis narinari, a Sting-ray from 
tlte Indian; Ocean, a, natural jbize of spine, 

organ secreting poison, or canal in or on the spine by 
which the venomous fluid is conducted, the symptoms 
caused by a wound from the spins of a stmg-ray are such 
as cannot be accounted for merely by the mechanical lacera- 
tion, the pain being intense, and the subse- 
quent inflammation and swelling of the 
wounded part terminating not rarely in 
gangrene. The mucus secreted from the 
surface of the fish and inoculated by the 
jagged spine evidently possesses venomous 
properties. This is also the case in many 
Seorpanoids, and in the weaver ( TracHnus }, 

In which the dorsal and opercular spines 
have the same function as the caudal spines 
of the sting -mys. ; in the weavers, however, 
the spines am deeply grooved, the groove 
being charged with a fluid mucus. In 
Synmcda . the poisouorgan {fig. 67) ■ is 
sill more developed : each dorsal spine is 
In ' Its . terminal half . provided' .with • a deep 
gtmm on such side,; at ■ the lower end of m 

which lies a pear - shaped bag containing {M*a 

the mOky poison y it is prolonged into a 
membranous duet, lying in the groove of the spine, and 
open at its point The native fishermen, well acquainted 


Fis. 6V— A fioml 
with 



■ Fig. e$,-~Z7ta!assophrpie rdkufala, 

with the dangerous nature of these fishes carefully avoid 
handling them ; but it often happens that persons wading 
with naked feet in the sea step upon the fish, which gene- 


coasts of Central 
America. In these 



rally lies hidden in the sand. One or more of the erected 
spines penetrate the skin, and the poison is injected into 
the wound by the pressure of the foot on the poison-bags. 
Death has frequently been the result 

The most perfect poison-organs hitherto discovered in 
fishes are those of Thalassophryne, a Batrachoid genus of 
fishes from the _ __ 

fishes again the 

operculum and thejjgg;- ~/M^J 
two dorsal spines 
are the weapons, 

The former (fig. 

69) is very narrow, 1 ^ ^ 

vertically sfcyli- 
form, and very 
mobile; it isarmed '^iz^ip r ^’ c ' 
behind with a 
spine, eight lines 
long, and of the 
same form as the 
hollow ve n om-fang 
of a snake, being 
perforated at its 
base and at its 
extremity. A sac 
covering the base 

of the spine clis- ^ r t 

1 K, Fig. G£). — Opercular pail of the poison-apparatus cl 

Charges Its con- Thalassopfiryne ( Panama). 1. Hinder half of the head, 

f OT , f« fhrr.mrh tW with the venom-sac* in situ, a, lateral line and its 
rents xurouga liu, bmnclies; ^ g iU . 0 p ening ; c, ventral fin; d, base of 

apertures and the pectoral fin; e t base of dorsal. 2, Operculum with 
canal in the inte- the perforated spine. 

rior of the spine. The structure of the dorsal spines is 
similar. There are no secretory glands imbedded in the 
membranes of the sacs, and the fluid must be secreted by 
their mucous membrane. The sacs have no external mus- 
cular layer, and are situated immediately below the thick 
loose skin which envelops the spines to their extremity; 
the ejection of the poison into a living animal, therefore, 
can only be effected, as in Synanceia , by the pressure to 
which the sac is subjected the moment the spine enters 
another body 

GEOLOGICAL DISTRIBUTION. 

Of what kind the fishes were which were the first to 
make their appearance on the globe, whether or not they 
were identical with or similar to any of the principal types 
existing at present, are questions which probably will 
for ever remain hidden in mystery and uncertainty. The 
supposition that the Fharyngobranchs and Cyclostomes, 
the lowest of the vertebrate series, must have preceded 
the other subclasses, is an idea which has been held by 
many zoologists, and, as the horny teeth of the Cyclostomes 
are the only parts which under favourable circumstances 
could have been preserved, paleontologists have ever been 
searching for this evidence. 

Indeed, in deposits belonging to the Lower Silurian and 
Devonian, in Russia, England, and North America, minute, 
slender, pointed horny bodies, bent like a hook, 
with sharp opposite margins, have been found 
and described under the name of “ conodonts.” 

More frequently they possess an elongated ^ kfc 
basal portion, in which there is generally a dental plate 
larger tooth with rows of similar hut smaller 
denticles on one or. both sides of the larger 
tooth, according as this is central or at one end of the 
base. In other examples there is no prominent central 
tooth, but a series of more or less similar teeth is implanted 
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on a straight or curved base. Modifications of these ar- 
rangements are very numerous, and many palaeontologists 
still enfceitam doubts whether the origin of the-^e remains 
is not rather from annelids and molluaks than from fishes 
The fiiat undeniable evidence of a fish, or, indeed, of a 
vertebrate animal, occurs m the Upper Silurian rocks, m 
a bone-bed of the Downfcon Sandstone, near Ludlow It 
comists oi compressed, slightly curved, ribbed spines, of 
less than 2 inches in length (Onchus) , small shagieen- 
scale^ (Thelodas) , the fiagment of a jaw-like bar with 
pluucufepid teeth ( Fleet) odiu) , the cephalic bucklers of what 
seems to be a species of Pteraspis , and, finally, copiohtic 
bodies ot phosphate and caibonate of lime, including 
recognizable remains of the mollu&ks and eiinokL inhabit- 
ing the same w r ateis But no veitebra or other part of 
the skeleton has been found. The spmes and scales seem 
to have belonged to the same kind of fish, which probably 
was a Plagio&tome It is quite uncertain whether or not the 
jaw (if it be tlie jaw T of a fish) belonged to the bucklei- 
bearmg Pk/aspis , the position of which among GanonR, 
with which it is geneially associated, is open to doubt 
No detached undoubted tooth of a Plagiostome or Ganoid 
scale has been discoveied in the Ludlow deposits , but this 
much is certain, that those earliest remains m Palaeozoic 
locks belonged to fishes closely allied to forms occurring 
in greater abundance in the succeeding formation, the 
Devonian, where they are associated with undoubted 
Pahachthyes, Plagiostomes as well as Ganoids 

These fish-remains of the Devonian or Old Red Sandstone 
can be determined with greater certainty They consist of 
spines, the so-called vt ichthy odor elites, ? which show suffi- 
ciently distinctive characters to be refened to seveial 
genera, one of them, Oaclnis , still suivmng from the 
Silurian epoch. All these spines are believed to be those 
of Chondropterygians, to which order some pluncnspid 
teeth (Clctdodus) from, the Old Red Sandstone in the 
vicinity of St Peteisbuig have been likewise referred 
The remains of the Ganoid fishes are m a much more 
perfect state of preservation, so that it is even possible to 
obtain a tolerably certain idea of the general appearance 
and habits of some of them, especially of such as were 
provided with hard carapaces, solid scales, and ordinary or 
bony fin-iays A certain proportion of them, as might 
have been expected, remind us, as regards their external 
form, of Teleosfceous fishes rather than of any of the few 
still existing Ganoid types; but it is contrary to all analogy 
and to all palaeontological evidence to suppose that those 
fishes were, in their internal structure, more nearly 
allied to Teleosteans than to Ganoids If they w T ere not 
true Ganoids, they may justly be supposed to have had 
the essential characters of PaUeichtkyes Other forms 
even at that remote geological epoch exhibit so unmistak- 
ably the characteristics of existing Ganoids that no one 
can entertain any doubt with regard to their place in the 
system. In none of these fishes is there any trace of verte- 
bral segmentation 

The Palceichthyes of the Old Red Sandstone, the 
systematic position of which is still obscure, aie the 
Cephalaspidce from the Lower Old Red Sandstone of 
Great Britain and Eastern Canada, PfenchfJiys, Coccos- 
tens, Dinicktliys, and Asterolepis (genera which have 
been combined in one group, Placode 1 ) mm ) , and Acan- 
thodes and allied genera, which combined numerous 
branchiosfcegals with Chondropterygian spmes and a 
shagreen-like dermal covering 

Among the other Devonian fishes (and they form the 
majority) two types may be recognized, both of which 
are unmistakably Ganoids The first approaches the still 
living Polypterus, with which some of the genera like 
Diplopterus singularly agree in the form and armature of 
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the head, the lepidosis of the body, the lobate pectoral 
fins, and the termination of the vertebral column Other 
geneia, as Holoptychiv% have cycloid scales , many have 
two dorsal fins ( Huloptychius ), and, instead of brancluo- 
stegab, jugular scutes , others haie one long doisal con- 
fluent w'lth the caudal (Phaaei oplein on) In the second 
type the principal characters of the Dipnoi are manifest , 
and some of them — for example, Dipterus, Pahedaphvs , 
Hohdvs — approach so closely the Dipnoi which still survive 
that the differences existing between them variant a sepa- 
ration into families only 

Devonian fishes are frequently found undei peculiar 
circumstances, enclosed m the so-called nodules These 
bodies aie elliptical flattened pebbles which have resisted 
the action of water in consequence of their greater haidness, 
whilst the surrounding rock has been reduced to detritus 
by that agency. Their gieater density is due to the dis- 
pel toion in then substance of the fat of the animal which 
decomposed m them Frequently, on cleaving one of 
these nodules with the stroke of the hammer a fish is 
found embedded m the centre At certain localities of 
the Devonian, fossil fishes are so abundant that the whole 
of the stratum is affected by the decomposing lemams. 
emitting a peculiar smell when newly opened, and acquir- 
ing a density and durability not possessed by strata with- 
out fishes The flagstones of Caithness are a remarkable 
instance of this 

The fish-remams of the Carboniferous formation show a 
gieat similarity to those of the pieeedmg They occur 
throughout the series, but are very irregularly distributed, 
being extremely raie in some countiies, whilst in otheis 
entire beds (the so-called bone-beds) are composed of 
ichthyolites In the ironstones they frequently form the 
nuclei of nodules, as m the Devonian 

Of Cbondroptery-gians the spines of Ontlius and others 
still occur, with the addition of teeth indicative of the 
existence of fishes allied to the Cestracion type ( Goddiodus * 
Pmm?nodits) ) a type wdnch henceforth plays an important 
part m the composition of the extinct marine fish faunae, 
Another extinct Selachian family, that of the Hybodonts, 
makes its appearance, but is known from the teeth only 

Of the Ganoid fishes, the family Palceomscidaz (Traquair) 
is numerously represented , others are Coelaeanths (Ccel~ 
acanthus , Dhizodus), and Saurodipterim (Afegahchthys) . 
None of these fishes have an ossified vertebral column, but 
in some (Ifegal ich thys) the outer surface of the vertebrae 
is ossified into a ring; the termination of their tail is 
heterocercah The Carboniferous TD onemus and the Dev- 
onian Phaneroplevron are probably generically the same ; 
and the Devonian Dipnoi are continued as, and well repre- 
sented by, Otenodus . 

The fishes of the Permian group are very similar to those 
of the Carboniferous A type which in the latter was but 
very scantily represented, namely the Platysomidce , is much 
developed. They were deep-bodied fish, covered with hard 
rhomboid scales possessing a strong anterior rib, and pro- 
vided with a heterocercal caudal, long dorsal and anal, short 
non-lobate paired fins (when present), and branchiostegals, 
Paheoniscns appears in many species, the Daundce are 
represented by Pygopterus and Aoolepis, and Cestracionts 
by Jan ass a and Sirophodus 

The passage from the Palaeozoic into the Mesozoic era is 
not indicated by any marked change so far as fishes are 
concerned The more remarkable forms of the Trias are 
shark-like fishes represented by ichthyodorulites, like 
NemacantlmSy Liacanthts, and Hyhodus ; and Cestracionts 
represented by species of Acrodm and Strophodus. Of 
the Ganoids, Codacanthus, Amblypterns (Palcooniscidce)^ and 
Saurichthys persist from the Carboniferous epoch. Cera- 
todns appears for the first time (Muschel Kalk of Germany) 
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Thanks to the researches of Agassiz, and especially of Sir 
P. Egerton, the ichthyological fauna of the Lias is perhaps 
the best known uf the Mesozoic era, onehundred and fifty-two 
spec ie.* having beendesenbed. Of the various localities, Lyme 
Regis has yielded more than any other, nearly all the Lianne 
genera being represented there by no fewer than seventy-nine 
specie- The Eyhoduiits and Cestiaeionts continue m their 
fullest development Holocephales (Isehyodus), true sharks 
{Btki tSv/Huhii), rays (Spmloraiu, Arth opierus), and stur- 
geons * Chwvh oAt us) make their first appearance , but they 
are sufficiently di&tmefc from living type* to be classed in 
separate geneu, or even families The Ganoids, especi- 
ally Lepidodeoid*, predominate over all the other fishes : 
Ltftul'Aus, ►Y* nivjiiuiHs, Pholvloph'ji «*, Packycormics, Eugaa- 
ihm, Tdiwpwjkpv s, are represented by numerous species ; 
other remarkable genera are Aspuloi hyndius, Belonostomus, 
SfiiinstumtSj&iitooitius, Th k^MoIus, Conndu ?, Ptyrfidepis, 
Eti lactis f Caitmlepu, Legnonotus, Oxygnnth us, Htteyolepi- 
il t tus, liwldtn, O&t&jrkackis, J. lemhn . Tke*e genera afford 
evidence of a great change since the preceding penod, the 
majority nut being represented in older strata, whilst, on the 
other hand, min y are continued into the succeeding Oolitic 
formations. The homocereal termination of the vertebral 
column begins to supersede the hefcerocercal, and many 
of tiie gonexa have well-ossified and distinctly segmented 
spinal culumus. The cycloid form of scales also becomes 
more common, — one genu* (L^tohph) beings wfith regard 
to the preserved hard portion* of it* organization, so similar 
to the Teleosteous type that some paleontologists refer it 
(with much reason) to that subclass 

As already mentioned, the Oolitic formations show a 
great similarity of their fish fauna to that of the Lias; but 
still more apparent h its approach to the existing fauna 
Teeth have been found which cannot even genetically be 
distinguished from JVbi tidunvs The rays are represented 
by genera like SpitIuJjtdk f Bdemnohatk, Thaimas ; the 
llt'hjeophnh are more numerous than in the Lias (hchyodus, 
Gamdm). The most common Ganoid genera are Caiurus, 
Pycmdus, PhMoplui us f Ltpvhtus, Lep^kpis, all of which 
had been more or less fully represented in the Lias Cera- 
tmtm aho is continued into it 
The Cretaceous group give* dear evidence of the further 
advance towards the existing fauna Teeth of sharks of 
existing genera, Careharms (Comar), Scylhum , Xotidanm , 
and Galeoeerdo, are common in some of the marine strata, 
whilst Hybodonts and Cestracionts are represented by a 
small number of species only * of the latter one new genus, 
Plyeh&lm, appears and disappears. A very characteristic 
Ganoid genus, Maaropmm, comprises homocercal fishes 
with rounded ganoid scales sculptured externally and 
pierced by prominent mucous tubes Caiurus becomes 
extinct Teeth and scales of Le}dd*dus (with Bphcerodus 
as submenus), clearly a freshwater fish, are widely distri- 
buted in the Weaidea, and finally disappear in the Chalk ; 
its body was covered with large rhomboidal ganoid scales. 
Gyn»ht$ and Asp-kin hynchm occur in the beds of Yoirons, 
CutMm and Anmprn (allied to Amia) in those of Comen, 
in Istria. But the Palmchihjts are now m the minority , 
undoubted Teleu&fceaus have appeared for the first time on 
the stage of life in numerous genera, many of which aie 
identical with still existing fishes. The most of these are 
Acanthopterygians, but Phyaostomes and Plectognatha are 
likewise well represented, most of them being marine. Of 5 
Aeanth up terygian families the first to appear are the 
Btryckhz, represented by several very distinct genera : <— 
Beryx, Pmuloberyx, with abdominal ventral fins; Berycop- 
H with cycloid scales; Ilommotus, titenostoma, Bpkem- 
cephalm f Acanm, IBplopferyx, Plttiycornm, with granular 
scales; Pottery*, with a dorsal extending to the neck; 
Amga$Ur f Maendqm,RhacoIepis, from the Chalk of Brazil 


The position of Pycnosterynx is uncertain ; it approaches 
certain Pharyngognaths. True Perculcv are absent, whilst 
the Carangid>x, Spltyrcemdct, Cataphracti , Gobnda ? , Cot* 
tidw, and Sparulte are represented by one or more genera. 
Somewhat less diversified are the Physostomes, which belong 
principally to the Cluptidw and Deicehdce , most of the 
genera being extinct, Clupea is abundant in some localities. 
*h fcijpdidfe (Htmuaurida and Sauroceplmhts) occur in the 
Chalk of Coaien in Istna, and of Maestncht Of all Cre- 
taceous deposits none surpass those of the Lebanon for 
the number of genera, species, and individuals , the foima 
are exclusively marine, and the remains m the most perfect 
condition. 

In the Tertiary epoch the Teleosteans have almost entirely 
replaced the Ganoids ; a few’ species only of the latter make 
their appearance, and they belong to existing genera (Lepi- 
dosteus, Acipenser) The Chondropterygians merge more 
and more into recent forms , Holocephah continue, and still 
are better represented than in the present fauna. The 
Teleusteans show even m the Eocene a large proportion of 
existing genera, and the fauna of some localities of the 
Miocene (Oeningen) is almost wholly composed of them. 
Of the -whole moie than one-half have already been found 
to belong to existing genera, and there is no doubt that the 
number of distinct genera now seemingly extinct will be 
lessened as the fossils come to be examined with a better 
knowledge of the living forms. The distribution of the 
fishes differed widely from that of our period, many of our 
tropicaL genera occurring m localities which are now in- 
cluded within our temperate zone, and being mixed with 
others that nowadays are restricted to a colder climate, — a 
combination which continues throughout the Pliocene 

A few’ families of fishes, like the freshwater Salmomdae , 
seem to have put in their appearance m Post-Pliocene 
times , not much attention, however, has been paid to fish- 
remains of these deposits , and such as have been incident- 
ally examined furnish evidence of the fact that the distri- 
bution of fishes has not undergone any further essential 
change down to the present period. 

GEOGRAPHICAL DISTRIBUTION 

In an account of the geographical distribution of fishes the 
freshwater forms are to be kept separate from the marine 
"When we attempt, however, to draw a line between these 
two kinds of fishes, we meet with a great number of species 
and of facts which w r ould seem to render that distinction 
very vague. There are not only species which can gradu- 
ally accommodate themselves to a sojourn in either salt or 
fresh water, but there are also some that seem to be quite 
indifferent to a rapid change from the one into the other ; 
so that individuals of one and the same species {Ga$troUm% 
G olios, Blenmus, Osmerus, Retropinna, Clupea , Syngna - 
thus, Ac.) may be found some distance out at sea, whilst 
others live in rivers far beyond the influence of the tide, 
or even m inland fresh waters without outlet to the sea. 
The majority of these fishes belong to forms of brackish- 
water fauna ; and, as they are not an insignificant portion 
of the fauna of almost every coast, we shall have to treat 
of them in a separate chapter. 

Almost every large river offers instances of truly marine 
fishes ascending for hundreds of miles of their course, 
and not periodically, or from any apparent physiological 
necessity, but sporadically throughout the year. This is 
evidently the commencement of a change in a fish’s habits; 
and, indeed, not a few of such fishes have actually taken 
up their permanent residence in fresh waters, as species 
of Ambassis, Apogm, Buies } Tkerapon, Sdiena, Blenmm, 
Gobius, Atkenm , Mugil , Myxus, Eemirkamplim , Clupea \ 
Anguilla, Tetrodon % Trygon , — all forms originally marine. 




On the other hand, we find fishes belonging to fresh- j 
water genera descending livers and sojourning m the sea ; 
for a more or less limited period , but these instances are | 
much less m number than those in which the reverse ; 
obtains. We may mention species of Sctlvio (the common ! 
trout, the northern eharr), and Siluroids (as Arms, I 
Plotosus) Coiegonus, a genus so characteristic of the ' 

inland lakes of Europe, Northern Asia, and North America, 
nevertheless offers some instances of species wandering by 
the effluents into the sea, and taking up their residence in 
salt water, apparently by preference, as Coiegonus oxy- 
rhyiichits But of all the freshwater families none exhibit j 
so great a capability of surviving the change from fiesh 1 
mto salt water as the Gastrosteidm (sticklebacks) of the , 
northern hemisphere, and the equally diminutive Cypnno - j 
dontidce of the tropics ; not only do they enter into, and live j 
freely in, the sea, but many species of the latter family 
inhabit inland waters, which, not having an outlet, have 
become brmy, or impregnated with a larger proportion of 
salts than pure sea- water. During the voyage of the 
fC Challenger ” a species of Fundidus {F nigiofasciatus) 
which inhabits the fresh and the biaekish waters of the 
Atlantic States of North America was obtained, with 
Scopelids and other pelagic forms, in the tow-net, midway 
between St Thomas and Teneriffe 

Some fishes annually or periodically ascend rivers for the 
purpose of spawning, passing the rest of the year in the sea, 
as sturgeons, many Saimonoids, some Clupeoids, lampreys, 
&e The first two evidently belonged originally to the 
freshwater series, and it was only m the couise of their 
existence that they acquired the habit of descending to the 
sea, perhaps because their freshwater home did not furnish 
a sufficient supply of food. These migrations of freshwater 
fishes have been compared with the migrations of birds , 
but they are much more limited m extent, and do not, 
as is the ease with birds, impart an additional element to 
the fauna of the place to which the fishes migrate. 

The distinction between freshwater and marine fishes is 
further obscured by geological changes, m consequence of 
which the salt water is gradually being changed into fresh, 
or vice versa. These changes are so gradual, and spread 
over so long a time, that many of the fishes inhabiting 
such localities accommodate themselves to the new con- j 
ditions. One of the most remarkable and best studied 
instances of such an alteration is the Baltic, which, during 
the second half of the Glacial period, was in open and 
wide communication with the Arctic Ocean, and evidently 
had the same marine fauna as the White Sea. Since then, 
by the rising of the land of Northern Scandinavia and 
Finland, this great gulf of the Arctic Ocean has become 
an inland sea, with a narrow outlet into the North Sea, 
and, m consequence of the excess of fresh water pouring 
into it over the loss by evaporation, it has been so much 
diluted as to be nearly fresh at its northern extremities , 
and yet nine species, the oiigin of which from the Arctic 
Ocean can be proved, have survived the changes, propa- 
gating their species, and agreeing with their brethren m the 
Arctic Ocean in every point, but remaining comparatively 
smaller. On the other hand, fishes which we must regard 
as true freshwater fishes, like the rudd, roach, pike, 
perch, enter freely the brackish water of the Baltic In- 
stances of marine fishes being permanently retained in 
fresh water m consequence of geological changes are well 
known : as Coitus quadricorms in the large lakes of 
Scandinavia ; species of Colins, Mennius, and Aiherina in 
the lakes of northern Italy ; Comephorus, which seems to 
be a dwarfed Gadoid, in the depths of Lake Baikal Car - 
charms gangeticus in inland lakes of the Fiji Islands, 
is another instance of a marine fish which has permanently 
established itself in fresh water. 


Thus there is a constant interchange of species m pio- 
gress between the freshwater and marine fauna, and m not 
a few cases it would seem almost arbitrary to refer a genus 
or even a larger group of fishes to the one or the other , yet 
there are certain groups of fishes which entirely, or with 
but few exceptions, are, and apparently during the whole 
period of their existence have been, inhabitants either of 
the sea or of fresh water , and, as the agencies operating 
upon the distribution of maime fishes differ greatly fiom 
those inffueneing the dispersal of freshwater fiahes, the two 
series must be treated separately The most obvious fact 
that cliy land, which inteivenes between rivei systems, pre- 
sents to the rapid spreading of a freshwater fish an obstacle 
vhieh can be sui mounted only exceptionally or by a most 
circuitous route, whilst marine fishes may leadily and 
voluntarily extend their original limits, could be illustrated 
by a great number of instances Without entering into 
details, it may suffice to state, as the general result, that no 
species or genus of freshwater fishes has anything like the 
immense range of the coi responding categories of marine 
fishes, and that, with the exception of the Siluroids, no 
freshwater family is so widely spread as the families of 
marine fishes. Surface temperature or climate, which is, 
if not the most, one of the most important physical factors 
m the limitation of freshwater fishes, similarly affects the 
distribution of marine fishes, but in a less degree, and only 
m the case of those which live near the shore or the surface 
of the ocean , it ceases to exercise its influence m propor- 
tion to the depth, the tiue deep-sea forms being entirely 
exempt from its operation Light, which is pretty equally 
distributed over the localities inhabited by fiesh water 
fishes, cannot be considered as an important factor m their 
distribution, but it contributes to the formation of the 
impassable barrier between the surface and abyssal foims 
of marine fishes Altitude has stamped the fishes of the 
various alpine provinces of the globe with a ceitam 
character, and limited their distribution ; but the number 
of these alpine forms is comparatively small, ichthyjc life 
being extinguished at great elevations even before the 
mean temperature equals that of the high latitudes of the 
Arctic region, in which some freshwater fishes flourish, 
On the other hand, the depths of the ocean, far exceedmg 
the altitude of the highest mountains, still swarm with 
forms specially adapted foi abyssal life That other 
physical conditions of minor and local importance, under 
which freshwater fishes live, and by which their dispersal 
is regulated, are more complicated than similar ones of the 
ocean, is probable, though perhaps less so than is generally 
supposed ; for the fact is that the former are more acces- 
sible to observation than the lattei, and are therefore 
more generally and more readily compiehended and 
acknowledged It will thus he necessary to treat of the 
two senes separately, not only because many of the most 
characteristic forms of the marine and the freshwater senes 
are found, on taking a broader view of the subject, to be 
sufficiently distinct, but also because their distribution 
depends on causes different m their nature as well as m the 
degree of their action. Whether the oceanic areas corre- 
spond in any way to the terrestrial will be seen in the 
sequel. 

Febshwatee Fishes. 

Having shown above that numerous marine fishes enter 
fresh waters, and that some of them have permanently 
established themselves therein, we have to elimmate^rom 
the category of freshwater fishes ah such adventitious 
elements They are derived from forms the distribution of 
which is regulated by other agencies, and which therefore 
would obscure the relations of the faunm of terrestrial 
regions if they were included in them They will be 
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lot. nt in net! with greitcr propriety along with the fishes 
euiKitunps tlie fauna of biaekish wafer. 

T m true frc Iiwater fishes are all embraced in the fol- j 
Iowiiu families and gioiqn : — 

Ttxli 4 -ptur** Aequn-cndc and Polyo-loiitiJL* 3 20 
Ara i u , l t l'vivpt* ri'Lt*, 2, LejiMoatudas t* , IWiiu, 4*j , 

♦ 11. A^hivdfJ nd a 1 Central china, 20 , Uuh»i In, 

X^ii ? c 7, riu.atnH J, Labyrinth bn. 30 ; Lu< lu^liduL, 

] „ i ■?, in; Oplia tplnfrie, SI , AI 13 

Citron i , 1*0 , C-u q»W» e. 1 ; G nlopsiduj, l t Siluu»L*», 57*2 : 
Ch.iru.mda, 201 ; Haploelntoiud.o, 3 . rialniowde i3 nt ra ex- 
£ s pttl\ 1 T», Pmopsida;, 1, balauihe, 15, Aloxmuidi (and 
Gymn r/duda’, 52, £S»>*i4a\ S , UmbriAr, 2, Cjpnm doutida , 
112 , H* n »ropViru, ‘2 , Cvpnmde, 7*24 , Kn«nuly,2, Hj i*lnntida», 

1 - Pantu*lontidw, 1, Orfeoglo&bi kt>, 5 , Sotnptirvue, 3 , Gjmno- 
tnl\, 20 ; SyialnmchidiC, 5 , Fetioin\zouUd.e, 12 lutal, 227*J 

^ptCZf's 

lb in every other clo?** of animals, these freewater 
genera and families vary exceedingly with regard to tlie 
extent of their geographical range, — ^ome extending over 
inure than the half of the continental areas, whilst others 
are limited to one continent only, or even to a very small 
portion of it. At, a general rule, a genus or family of 
freshwater fishes L regularly dmper-cd and most developed 
within a certain district, the species and individuals 
becoming fewer towards the periphery as the type ie cedes 
more from its central home, some outposts, however, fre- 
quently Icing pudiel far beyond the outskirts of the area 
occupied by it- At the same t,me remarkable instances 
exist of closely allied forms occurring, almost isolated, 
at most distant points, without being connected by allied 
specie** in the intervening space, and of members of the same 
family, genus, or species inhabiting the opposite shores of an 
ocean, mid separated by many degrees of abyssal depths. 

The dispersal of freshwater fishes has been effected m 
various ways ; probably all the causes are still in operation, 
most of them working so rihroly and imperceptibly as to 
escape direct observation. From the great number of fresh- 
water forms which we see at the present day already 
acclimatized or gradually becoming acclimatized m the sea, 
or periodically or sporadically migrating to it, we must 
conclude that, under certain circumstances, salt water may 
cease to he* an impassable barrier at some period of the 
existence of freshwater species, and that many of them have 
passed from one river through salt water into another. 
Secondly, the headwaters, of some of the largest rivers, 
the mouths of which are at opposite ends of the continents 
which they drain, are sometimes distant from each other a 
few Hides only; the intervening space may easily have 
been bridged over for the passage of fishes by a slight 
geological change affecting the level of the watershed, or 
even by temporary floods ; and a communication of this 
Hud, if existing for a limited period only, would afford the 
ready means for m exchange of a number of species previ- 
ously peculiar to one or the other of those river or lake 
systems. Borne fishes provided with gill-openings so 
narrow that the wafer moistening the gills cannot readily 
evaporate, and endowed, besides, with an extraordinary 
degree of vitality, like many Siluroids (Ckmm f Callkhthys) f 
eels, are., are enabled to wander for some distance over land, 
and thus may reach a watercourse leading them thousands 
of miles from their original home. Finally, fishes or their 
ova may be accidentally carried by waterspouts, or by 
aquatic birJU or insects, to considerable distances. 

Freshwater fishes of the present fauna were already in 
existence when the great changes in the distribution of 
land and water took place in the Tertiary epoch; and, 
having seen that salt water is not an absolute barrier to 
the spreading of freshwater fishes, we can now more easily 
account for those instances of singular disconnexion of 
certain families or genera. It is not necessary to assume 
that tore was a continuity o! land stretching from the 


present coa^t of Africa to South America, oi from South 
America to New Zealand and Australia,^ to explain the 
presence of identical forms in localities so distant , it suffices 
to assume that the distances were lessened by intervening 
archipelagoes or that an alteration has taken place in the 
level of the land area. 

Dispersal of a type over several distant continental areas 
may be evidence of its great antiquity, but does not prove 
that it is of gieatei antiquity than another limited to one 
legion onlv. Geological evidence is the only proof of the 
antiquity of a type. Thus, although the Dipnoi occur in 
the continents of Africa, South America, and Australia, and 
their present distribution is evidently the consequence of 
their wide range m Palaeozoic and Secondary epochs, the 
proof of their high antiquity can be found in their fossil 
remains only. The Siluroids, for example, have a still 
grea J er range, but their wide distribution is of compara- 
tively recent date, as the few fossil remains that have been 
found belong to the Tertiary epoch. The rapidity of dis- 
persal of a type depends entirely on its power to accommo- 
date itself to a variety of physical conditions, and on the 
degree of vitality by which it is enabled to survive more or 
less sudden changes under unfavourable conditions , proof 
of this is afforded by the family of Siluroids, many of 
which can suspend for some time the energy of their re- 
spiratory functions, and readily survive a change of water. 

To trace the geological sequence of the distribution of an 
ichthyic type, and to recognize the various laws which have 
governed and are still governing its dispersal, is one of 
the ultimate tasks of ichthyology. But the endeavour to 
establish by means of our present fragmentary geological 
knowledge the divisions of the fauna of the globe leads us 
into a maze of conflicting evidence ; as Air Wallace truly 
observes, “any attempt to exhibit the regions of former 
geological ages in combination with those of our own 
period must lead to confusion.” Nevertheless, as the 
different types of animals found at the present day within 
a particular area have made their appearance therein at 
distant periods, we should endeavour, in giving an account 
of the several zoo-geographical divisions, to decide, so far 
as we can, the following questions . — 

1. Which of the fishes of an area should be considered 
to be the remnants of ancient types, probably spread over 
much larger areas in preceding epochs ? 

2. Which are to be considered to be autochthonous species, 
that is, forms which m the Tertiary epoch orlatercame into 
existence within the area to which they are still limited, or 
from which they have since spread 1 

3. Which are the forms which must be considered to be 
immigrants from some other region** 

It is the aim of every philosophical classification to 
indicate the degrees of affinity which obtain between the 
various categories. In dividing the earth's surface into 
zoological regions, the two families, Cypmiidm and Sihtridce^ 
the former of which yields a contingent of one-third and 
the latter of one-fourth of all the known freshwater species 
of our period, afford most important guidance for the estima- 
tion of those degrees of affinity The Cyprmoxds may be 
assumed to have originated m the alpine region dividing 
the temperate and tropical parts of Asia ; endowed with a 
greater capability than any other family of freshwater 
fishes of acclimatizing themselves in a temperate as well 
as in a tropical region, they spread north and south as well 
as east and west ; in the Pre-Glacial epoch they reached 
North America, but they have not had time to penetrate 
into South America, Australia, or the islands of the Pacific. 
The Siluroids, principally fishes of the sluggish waters of 
the plains* adapted for surviving changes of the water 
in which they live, and for living either in mud or in sea- 
water, flourish most in the tropical climate an which ibis 
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type evidently had ita origin. They came into existence 
after the Cypnnoids, their fossil remains being found only 
m Tertiary deposits m India, none in Europe They 
rapidly spread ovei the areas of land within the tropical 
zone, reaching Northern Australia from India, and one 
species migrating even into the Sandwich Islands, pro- 
bably from South America The coral islands of the 
Pacific still remain nntenantecl by them Their progress 
mto tempeiate regions was evidently slow, only very few 
species having penetrated into the temperate parts of Asia 
and Euiope, and the Noith American species, although 
more numerous, showing no gieat variety of structure, all 
belonging to the same group (Amu/ina) Towaids the 
south their progiess was still slower, Tasmania, New Zea- 
land, and Patagonia being without any representative, whilst 
the streams of the Andes of Chili are inhabited by a few 
dwarfed forms identical with such as are characteristic of 
similar localities m the more northern and warmer parts of 
the South American continent. 

These remarks may serve to introduce the following 


Persia and Afghanistan (i Opkioccphalvs ) to the southern 
ranges of the Himalayas, and follows the course of the 
Yang-tse-Keang, uhich receives its contingent of equatorial 
fishes through its southern tributaries Its continuation 
l through the North Pacific may be considered as indicated 
' by the tropic, which strikes the coast of Mexico at the 
] southern end of the Gulf of California Equatorial tjpes 
! of South America are known to extend so far northwards, 

| and, by following the same line, the TTe^t India Islands 
are naturally included m this zone 
Towards the south the equatorial zone embraces the 
whole of Africa and Madagascar, and seems to extend still 
farther south m Australia, its boundary probably following 
the southern coast of that continent, the detailed distribu- 
tion of the freshwater fishes of south-western Australia has 
been but little studied, but the few facts which we know 
show that the tropical fishes of that region follow the 
principal water-course, the Murray livei, far towaids the 
south and probably to its mouth The boundary line 
i then stretches to the north of Tasmania and New Zealand, 


division of the fauna of freshwater fishes — 

I The Northern Zone — Characterized by Aeipensendce Few 

Siluridse. Numerous CyprinuH. Salmonid®, Esoeidie 

1 Eui opo- Asiatic Oi Pulcca/ctic Region — Characterized by 

absence of osseous Ganoidei , Colntidse and Barbus 
numerous 

2 jToith Amencaa Region — Characterized by osseous Ganoi- 

dei, Amiunna, and Catostonnna , but ho Cobit idee or 
Barbus 

II The Equatorial Zone — Chaiactenzed by the development 

of Silundoe 

A Cijpnnoid Daiswii — Characterized by presence of Cypn- 
nulte and Labyunthici 

1 Indian Region — Characterized by [absence of 

Dipnoi 1 ] Ophiocephahdde, Mastacembelnks Co- 
bitidte numerous 

2 African Region — Chaiactenzed by piesence of 

Dipnoi and Polyptendze Chromide^ and Cham- 
cimdienmneious JMormyndae Cobitidae absent 
A. Acypjhioid Diusion — Chaiactenzed by absence of Cyjm- 
ludse and Labynntluei 

1 Topical Ami man o> Keot topical Region — Char 

actenzed by presence of Dipnoi Chromides and 
Chaiaemidcu numerous Gyrrmotid*e 

2 Tropical Pacific Region —Chaiactenzed by pre- 

sence of Dipnoi. Chromidts and Charaemldce 
absent 


coinciding with the tropic until it strikes the western slope 
of the Andes, on the South American continent, wheie it 
again bends southward to embrace the system of the Rio 
de la Plata 

The four regions into which the equatorial zone is 
divided arrange themselves into two well-marked divisions, 
one of which is characterized by the presence of Cypimoid 
fishes, combined with the development of Labgrinthict, 
whilst m the other both these types aie absent The 
boundary between the Cyprmoid and Acypunoid division 
seems to follow 'Wallace’s line, — a line drawn from the 
south of the Philippines between Borneo and Celebes, and 
faither south between Bali and Lombok Borneo abounds 
in Cypnnoids, from the Philippine Inlands a few only aie 
known at present, and m Bali two species have been found , 
but none are known from Celebes or Lombok, or from 
islands situated farther east 

Taking into consideration the manner m which Cypn- 
noids and Siluroids have been dispersed, we are obliged to 
place the Indian region as the first m the older of our 
treatment, and indeed the number of fieshwafcer fishes 
which appear to have spread from it into the neighbouring 


HI The Southern Zone — Characterized by absence of Cypn- 
inthe, and scarcity of Silundse Haplochitomdss and Ga- 
laxnda* repiesent the Salmonmds and Esoeesof the northern 
zone One region only 

1 Antarctic Region — Characterized by the small number of 
species , the fishes of— 

cl The Tasmanian sub-region, 
b The New Zealand sub-iegion, and 
c The Patagonian sub-iegion, 
being almost identical 2 

In the following account we begin with a description 
of the equatoiial zone, this being the one from which the 
two principal families of freshwater fishes seem to have 
spread 

Equatoei.il Zone — Roughly speaking, the borders of 
this zoological zone coincide with the geographical limits 
of the Tropics of Cancer and Capricorn, its characteristic 
forms, however, extend in undulating lines several degiees 
both northwards and southwards, Commencing fiom the 
west coast of Africa, the desert of the Sahara forms a 
well-marked boundary between the equatorial and northern 
zones ; as the boundary approaches the Nile, it makes a 
sudden sweep towards the north as far as northern Syria 
(Mastacembehis, near Aleppo and in the Tigris ; Clanm 
and Qhomides , m the Lake of Galilee), crosses through 

1 These mil piobably be found 

v 3 We distinguish these sub-iegions, because then distinction is jus- 
tified hy other classes of animals ; as regards freshwater fishes they are 

even less distinct than Europe and northern Asia 


regions far exceeds that of the species which it has 
received fiom them. 

The Indian Beg ion comprises the whole continent of Asia 
south of the Himalayas and the Yan g-tsa-Kean g, and includes 
the islands to the west of Wallace’s line. Towards the 
north-east the island of Formosa, which also by other parts 
of its fauna shows the characters of the equatorial zone, has 
received some characteristic Japanese freshwater fishes, for 
instance, the singular Salmonoid Plecoglossvs , Within the 
I geographical boundaries of China the freshwater fishes of 
i the tropics pass gradually into those of the northern zone, 

I both being separated by a broad debateable giound The 
affluents of the great liver travel sing this district aie more 
numeious from the south than from the north, and carry 
the southern fishes far into the temperate zone Scarcely 
better defined is the boundary of this legion towards the 
north-west. Before Persia passed through the geological 
changes by which its waters were converted into brine and 
finally dried up, it seems to have been inhabited by many 
characteristic Indian forms, of which a few still survive in 
the tract intervening between Afghanistan and Syria; 
Ophiocephalm and Dmognatkas have each at least one 
representative, Macroim has survived in the Tigris, and 
Mastacembelus has penetrated as far as Aleppo. Thus 
freshwater fishes belonging to India, Africa, and Europe 
are intermingled in a district which forms the connecting 
link between the three continents Of the freshwater 
fishes of Arabia we are almost entirely ignorant , we only 
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know that the Indian Dis* «inoih vs lamia occurs m the J 
rtv-n hii- of Aden (hating also found its way to the oppo- | 
hiH A tmm coast), and that the ubiquitous Cyprinodonts 
thrive in the brackish pooh of northern Arabia. 

In arising the list of Indian fishes, we find that out of 
40 01 group* of freshwater fishes 12 are represented 

in tin- itgnu u and tint 023 species are known to occur m 
it, or twh-eventlia of the entire number of freshwater 
fAes kuMwti This large proportion is principally due 
to the development of numerous local forms of Siluroids 
an I Cvpnnuch, of winch the former show a contingent of 
about 200, and the Utter of about 330 species. The 
combined development of those two families, therefore, 
and tliui undue prepumletanee over the other freshwater 
types, is the principal characteristic of the Indian region 
The second important character of its fauna is the appar- 
ently iotd absence of Ganoid and Cyclostumous fishes. 
Every other region has representative-, of either Ganoids or 
C} clu-ti *mc- 3 some of b> »tk 

Of the autochthonous freshwater fishes of the Indian 
region, some are still limited to it, viz , the Xandim, the 
Luw**j hdhlr (of which one species only exists m the 
archipelago), of Siluroids the Chucuia and Bagatiuta, of 
Cypruuntl* the fahugl *thia ami Ilm^h^ie/ ina , others are 
very nearly so, >uch a- 1 the Lahgrintluci, Ogltio'ppltalid'C, 
3Iatta*'* inhhdr, of Siluroids the tidiumi, of Cypnnoids ; 
the Badwiua and J)a,aon,na t and the Eymlraiichidte 

The regions to which the Indian has least similarity 
are the North American and the Antarctic, a* they are the 
most distant Its affinity to the other regions L of very 
different degrees — 

1 Its affinity to tk> Eurojfo-Asutic region is very slight, and 
L indicated almost by thre* gioup? of Cypnuoiils, viz , the 
{fypriAin'f, Ahmnulidt r, and Cvbituhaa The development of 
these groups north and south of the Himalayas is due to their 
common origin in the highlands of Asia: but the forms which 
defended into the tr pieal climate of the south arc now so different 
from th* ir n rtli* rn bn tkrui that most of them are refi rred to dis- 
tinct iff n* ra Tiie only genr-a w Lith are still common to both regions 
are -l ) the true barbels a genus which of all Cjpnnouls 

has t ip iar n vst range on i the Old World, and of which some one 
hundred mi sixty sprat -» Live beat destnbti. and (21 the moun- 
tain birbds A huZHfliu u t , L* whiih, peculiar to the alpine 
waters of f’mtrd Asn, rid a riiort distance only towards the 
tropical plains, but extend father into rivers within the nmthern 
temperate di&tn* ts. The origin and the laws of the distribution of 
the C'jinti'lifM appear to have be* n id* ntieal w ith those of Bat bus , 
but they have not #jm ad into Africa, 

% Tkre exists a great affinity lietween the Indian and African 
regions f seventeen out of the twenty-six families or groups found 
m the former are represented! by one or more species in Africa, and 
many of the African species are not even genentally different fiom 
the Indian As the majority of these groups have many more 
representatives m India than in Africa, we may reasonably assume 
that the African species have been derived from the Indian stock ; 
hut probably this is not the case with the Sdnrmd group of Cfantna, 
which with regard to species is nearly equally distributed between 
th® two regions, the African species being referable to three genera 
(Clar*a$t Mtta'wrmehus, Gymit/tllafa*, with the sub -germs Chan - 
maiktbak whilst the Indian species belong to two genera only, viz , 
Ctanm and Eeterafcrtmch&s. On the other hand, the Indian region 
has dt rived from Africa one freshwater form only, viz., Ftroplus, a 
member of the family of Chmiudes, so wdl represented in tropical j 
Afro a aivi .South America. Ftroplm inhabits southern and western 
India an 1 Ceylon, and ha* its nearest ally m a Madagascar freshwater I 
trek lUt^fujdm Considering that other African ChrmnuPs ha>e 
acrhrnat u* d them^lm at the present day m saliue water, we think : 
it moit pinhible that Elrophut should have found its way to India 
through ^ the ocean than over the connecting land area, where, 
heaths, it docs not occur. 

3. No t losr r affinity exists between the Indian and Tropical Ameri- 5 
can regions than is indicated by the character of the equatorial zone 1 
generally. With Uo exceptions, no genus of freshwater fishes 
occurs m India and South America without being found In the in- 
termediate African region Four small Indian Siluroids (Sisor, 
BnihisiUj JPseudeehmus, and J5so$to/fia) have "been referred to 
the South American Ilypostoma tiaa ; hut it remains to be seen 
whether this combination is based upon a sufficient agreement of 
their Intend structure, or whether it is not rather artificial. On 
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J the other hind, the occurrence and wide distubution m tropical 

1 America of a firii of the Indian family SyuilrtnuMai {SyrnhanUius 

! wa/uiorcftus), which is not only congeneric with, but also most 
closely allied to, the Indian J&ymbiaachvs letu/alensis, furnishes one 
of those extraordinary anomalies m the distubution of animals 
of vihieh no sati»factoiy explanation can at pxeseut be green 

4 The relation of the Indian to the Tropical Pacific region con- 
sists only m its having contnbuted a few species to the pooi 
fauna of" the latter This immigration must have taken place 
within a recent penod, because some species now inhabit the fresh 
waters of tropical Australia and the South Sea Islands without 
iia\mg m any way changed then specific ehaiacters, as Lates calm , - 
nfu, species of Indis, Plvtosus anyuillat is\ otheis (species of Anus) 
differ but little from their Indian congeneis All these fishes 
must have migiated by the sea, a supposition which is snppoited 
by what we know of then habits \Ye need not add that India 
has not leeere ed a single addition to its fresh watei fish fauna fiom 
the Pacific region 

It may be mentioned, before concluding these remarks oh 
the Indian region, that peculiar genera of Cypnnoids and 
Siluroids inhabit the streams and lakes of its alprae ranges 
m the north. Some of them, like the Siluroid genera 
GhjlAode) mnei, Fuglggtoste? num, F^eudecheneis, have a 
folded disk on the thorax between their hoi lzontally spiead 
pectotal fins , by means of this they adhere to stones at the 
bottom of the mountain torrents } and without it they 
would be swept away into the lower courses of the rivers. 
The Cyprinoid geneia inhabiting similar localities and the 
lakes into which alpine riveu pass, — such as Oiemus , 
ScJazotlm a r 7 Ftireliohai hits, Sckizopyc/opsis, Dipiychus^ 
Gijmnoajp} is , — are distinguished by peculiarly enlarged 
scales near the vent, the physiological use of which has not 
j et been asceitained. These alpine genera extend far into 
the Europo-Asiatie regLon, where the climate is similar to 
that of their southern home. No observations have been 
made by which the altitudinal limits of fish life m the 
Himalayas can he fixed, but it is probable that it reaches 
the line of perpetual snow, as m the European Alps, which 
at that height are inhabited by Salmonoids Griffith found 
an Ordnus and a loach, the former m abundance, m the 
Helmund at Gridun Dewar, altitude 10,500 feet, and 
another loach at Kaloo at 11,000 feet. 

The African lie g ion comprises the whole of the African 
continent south of the Atlas and the Sahara It might 
have been conjectured that the more temperate climate of 
its southern extremity w r ould have been accompanied by a 
conspicuous difference in the fish fauna. Hut this is not 
the case , the difference between the tropical and southern 
parts of Africa consists simply in the gradual disappearance 
of specifically tropical forms, whilst Siluroids, Cypnnoids, 
and even Lahyrmtkici penetrate to its southern coast ; no 
new form has entered to impart to South Afuca a character 
distmet from the central portion of the continent In the 
north-east the African fauna passes the Isthmus of Suez 
and penetrates into Syria ; the system of the Jordan pre- 
sents so many African types that it has to be included 
in a description of the African region as well as of the 
Europo-Asiatie, This river is inhabited by three species 
of Chromis 3 one of Ilemichromu , and Claries macracaatlms, 
a common fish of the upper Nile Madagascar eleaily 
belongs to this region. Besides some gobies and Dales, 
which are not true freshwater fishes, four C bromides are 
known- To judge from general accounts, its freshwater 
fauna is poorer than might be expected, but, singular 
as it may appear, collectors have hitherto paid but little 
attention to the freshwater fishes of this island. The 
fishes found in the freshwaters of the Seychelles and 
Mascarenes are brackish-water fishes, such as Fundulm, 
llafrochilus, Flops, Mugil, Ac. 

Out of the 40 families or groups of fieshwater fishes 15 
are represented in the African region, or three more than 
in the Indian region ; of two of them, however, viz., the 
Opkiocepkalidw and Mmtacembelidcc, a few species only 
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have found their way into Africa On the other hand, the 
number of species is much less, viz, 255, being only 
two fifths of the known Indian species The small de- | 
giee of specialization and localization is principally due to 
the greatei uniformity of the physical conditions of tins 
continent, and to the almost perfect continuity of thegie it 
river system^, which take their ougm fiom the lakes m its 
centre Thu is best shown by a comparison of the fauna 
of the upper Nile with that of the West Afucan livers 
The number of species known from the upper Nile 
amounts to 56 , and of these not less than 25 aie absolutely 
identical with West African species There is an uninter- 
rupted continuity of the fish fauna from the west to the 
north-east, and the species known to be common to both 
extremities may be reasonably assumed to inhabit also the 
great reservoirs of water m the centre of the continent A 
greatei dissimilarity is noticeable between the west and 
north-east fauna on the one hand and that of the Zambezi 
on the other , the affinity between them is merely generic, 
and all the fishes hitherto collected m Lake Nyassa have 
proved to be distinct from those of the Nile, and even fiom 
those of ofchex parts of the system of the Zambezi 

Unlike India, Africa does not possess either alpme 
ranges or outlying archipelagoes, the fresh waters of which 
would swell the number of its indigenous species , but, 
when its fauna becomes better know n than at present, the 
great difference m the number of species between this and j 
the Indian regions may possibly be somewhat lessened. 

The most numetously represented families are the Silu- 
roids, with 61 species , the Cyprinoids, with 53 ; the 
Mormyndue, with 51, the Ghcu aeinuhe, with 35, and the 
Chromdes , with 29 Theie is not, therefore, that great 
pi epouderance of the first two families over the rest 
winch we noticed m the Indian region , in Africa there 
is a compaiatively greater variety of distinct freshwater 
types, making the study of its fauna an unflagging plea- 
sure such as is scarcely 7 reached in the study of the other 
legion With the forms peculiar to it there are combined 
those of India as well as of South America 

In tropical Africa there are still remnants of Ganoids, — 
Pj otoptei us ( Lepidostren ) annectens and Polypterus bichzr , 
with the singularly modified GalamoicJithys The first 
two range from east to west, and are accompanied by an 
Osteoglossoid (ffetei otis) } which has hitherto been found 
m the Nile and on the west coast only. Autochthonous 
and limited to this region are the Mormyridce, Pan- 
todontidce , and Enenidce , a singular type somewhat akin 
to the loaches Of Siluroid genera the most charac- 
teristic are Synodontis , Blnnoglams , and the electric 
Malaptena us , of Characinoids, Citlim inus y Alesfes, Xeno- 
ch/i? a.c, Hydrocyon, Distichodon, Ichthyborus 

The regions to which Africa (like India) has least 
smulanty are again the North American and Antarctic 
Its affinity with the Europo-Asiatic region consists only m 
its having leceived, like the latter, a branch of the Oypri- 
noids, the African carps and barbels, which on the whole 
resemble Indian more than Euiopo-Asiatic forms. Its 
similarity to Australia is limited to the two regions possess- 
ing Dipnoous and Osteoglossoid types But its relations 
to the other two regions of the equatorial zone are near 
and of great interest. 

1 Africa has m common with India the Siluronl groups of the 
€ "lamina, Siluruia , and Bagnna , and more especially the small 
bat very natural family of Notopteruke, repie&eiited by tine e species 
in India, and by two on the west coast of Africa It would he 
hazardous to state at piesent m wlneli of the two regions these fishes 
first made their appearance, hut the discovery of remains of Noto- 
pteridm and Silumna m Tertiary deposits of Sumatra points to the 
Indian legion as their original home We are m less doubt about 
the other fishes common to the two regions , they are clearly im- 
migrants into Africa from the east, and it is a lemarkable fact that 
these immigrants have penetrated to the most distant limits of 


Africa m the nest ab well asm the south, \iz, the Lahji inthici, 
lepresented by two genera closely allied to the Indian Aadbas , the 
Ophwo phuluhe and J [astacemhdula', a lew species ot wlin.li lm\e 
puictiuted to the vev t coa^t while, smgidaily enough, they aie 
! absent from the eastern rivei^ , the At nan, represented by ^Lieial 
; species, of which one or two nib identical with Indian, ha\ mg ex- 
tended tlit ir lange along the mteueiung coasts to the east coast of 
| Anita The Cy pi maids also atiord an instance of an Indian species 
I ranging into Atnca, viz , Zksiognuthus lamia, which ^euns to 
I mossed at the southern extiemity of the Bed Sea, as it is found in 
l the reservoirs at Aden and m the hill-streams of the opposite coast - 
legion of Abyssinia 

2 No such direct influx of species and genera has oecimed from 
South Amenca mto Africa, jet the affinity of then fiesfivatei 
fishes is striking Two of the most natural families of fishes, the 
Uluutiuihs and ( JhcnacnndcL , aie peculiar and (with the exception 
of Etioplas ) restricted to them The African and South American 
Dipnoi are closely allied to each other The Pinulodina, so ehar- 
acteiistie of tropical America, have three ippiesentativcs in xYfiiea, 
mz , Pimclodus platythu , 1‘ lalayi , and Auchenoglams biscutatus , 
the Bviadhia aie another Siluroid group lestnetcd to these tno 
continents 1 * * * Yet, with all theae points ol close leaemblance, the 
African and South American senes are, with the exception of the 
two species ot Pimelodus , genencally distinct, — which shows that 
the separation ot the continents must have been of old date On 
the otbei hanfi, the existence of so many similar forms on both sides 
of the Atlantic afloids much support to the supposition that at a 
fmniei period the distance between the piesent Atlantic continents 
was mm h less, and that the fishes which liavediveiged towards the 
east and west are descendants of a common stock which had its home 
in. a region now submerged under some intervening part of that 
ocean Be this as it may, it is evident that the physical conditions 
of Africa and South America have remained unchanged for a con- 
siderable penod, and are still sufficiently alike to piestne the iden- 
tity of a mirnbei of peculiar freshwater forms on both sides of the 
Atlantic Afnca and South America are, moreover, the only con- 
tinents which have produced in freshwater fishes, though m very 
diffeient families, one of the most extraordmaij modifications of an 
oigan — the conversion, that is, of muscle into an apparatus creating 
electne foice 

The boundaries of the Xeoti opical or Ti opical Amencan 
Begion have been sufficiently indicated in the definition of 
the equatorial zone A broad and most irregular band ot 
country, in which the South and North American forms 
are mixed, exists in the north, offering some peculiarities 
which deserve fuller attention in the subsequent descrip- 
tion of the relations between the South and North Ameri- 
can faunas 

Out of the 40 families or groups of freshwater fishes, 9 
only are represented in. the ti opical Amencan region This 
may be accounted for by the fact that South America is 
too much isolated from the other regions of the equatorial 
zone to have received recent additions to its fauna On 
the other hand, the number of species (672) exceeds that 
of every other region, even of the Indian, with which, in 
regard to the comparative development of families, the 
neotropical region shows a close analogy, as will be seen 
from the following table — 

Iidum — Silurid®, 200 species, Cypmudae, 330, Labyimthiex, 
25 , Ophiocephahdffi, 30 , Mastacembelido?, 10 

Ncoh opical — Siluridaj, 276 spec u.s ; Clmracimda?, 226 , Chro- 
imdos, SO , Cypimodoutidse, 60 , Gyumotidre, 20 

In both regions the great number of species is due to the 
development of numerous local forms of two families, tiro 
Gharacimdw m the New World taking the place of the 
Cyprimdm of the Old To these are added a few smaller 
families with a moderately large number of species, which, 
however, is only a fi action of that of the leading fami- 
lies, the remainder being represented by a few species 
only The number of genera within each of the two re- 
gions belonging to the two principal families is also 
singularly alike , the Indian region having produced about 
45 Siluroid and as many Cyprinoid genera, whilst the Neo- 
tropical region is tenanted by 54 Siluroid and 40 Ohara- 

1 "We have left out of consideration here the A nina and Oyprino- 

donts, which can pass with impunity through salt water, and are spread 

over much laiger areas 

XII — 85 
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es , ,i,i j n ^r. Th: ' f^InN cf f :aJ;utv K + wo..utiiP teo j 
ru ^ i,/ v t ' l a -uteit il , fe: 'HI tlit 3 l\ HHiUt 
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i. Jit/ ^ -■>* * 0: U mold *, v 3 fi A .u trupuul America i «ik 

cnly, Z ,» T&u*p t acc«*miamtd by twu 

U^t^j-rlu^’juh (GH* «/ f ‘W *■" i tieDih^vhi and Anr^a ima 
'U^tzf Autuchtiionuu* and limited to tliU region aie the ; 
f p -.ly n*n 1 1 , all the nun- African genera of C?n*'Mvh$ and 1 
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The relation to the other regions are as follow*- — 
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v< A *zt% ^ h h hof i» i*"H* »> 1 ri f d* - t*pij**i ( t the I ttt* i ? a er* at t 
jait ol tin ar fr Au it* i la-u* i »'» \ i »4 dc-* * ndnit-s iiom 
iMuniem st</* k 

e A t»onpn^e* of *1 *»p* , *• jeal wnh th* k spuji- 

n iliy X<*rth An* n inl*p ' -hoU' th it no two regions **m lemon 
di^irlrUr It i* »o*h fh t3i„ luttrvtnu^ loidnhiid, and m the 
1 e \\*'* Ini ii id «ii h, ihi*’ th j t^u laant iuk with ladi 
othvr "We n- 1 a *t tut* r into tU dtt nld of tL j»hj ^oal f* itures ot 
(\uti il Am* n i and Ah \l *> ; tK 1 T *>ktu vr nmVtl y div* i^ity of 
tli mat- 1 product lo drhruit nltitu-l within lumtul di-truN, 
the hot aril nmi-t alluvul plains sun aim ling the Mexn an Gulf, 
offer a vanity of renditions most favaiirahl* to th#* nitemmturo 
of the tyT#*^ from the north and the vmth Suit the in tt change of 
j^uiliar Xornis app< ars to l e onlj hvirinnjiit ; non* Laic yet pene- 
trated beyond the t]*‘b arable giound 3 and it etnlait that the 
land connexion hitveui the two coinin' at s is of comparatively 
recent date,—* view* which is confirmed b\ the identity of the marine 
iihlm on both sides of Central Annnea. 

Cate— which u the only island m the We-t Indies 
that has a number of freshwater fishes sufficient for the 
determination of its voo-imographical relations — ib inhabited 
hj several kinds of a perch (Cenftrjmans), freshwater 
mullet Cy|)nnodonfs, one aperies of Chroimtl (an Ataya), 
and Sk/mhrmehm Munmratus. All tht^e &hes are found 
in Central America, and, as they belong to forms known to 
enter brackish wafer more or less freely, it is evident that 
they have crossed either from that region or from the main- 
land of Booth America, But with them there came a re- 
nmrkabla North American type, Zepidostem. Lqndo&tem 
tWi, whiddis found in the United States, has penetrated 
on fee m ain l a n d bo the Pacific coast of Guatemala, where it 
i» consmon at fee mouth of the rivers and in brackish-water 
lakes along the coast ; it probably erwed into Cute from 
Florida, A perfectly Mated type of fishes inhabits the 
mbtemnaan waters in the- caves of Gate (two species of ’ 
lAmfuga), The eyes am absent^ or qtat* rudimentoy, as 
In mdi other mm animals* Singularly, it belongs to a 
family {QpUdndw) the members of which are strictly 
marina ; and Its nearest ally h a genus, the specie** 

of which am distributed over the Indo-Pacific Ocean, one 
only occurring in th© Caribbean Sea, This type must have 
witnessed all fee geological changes which hare taken 
place since Cuba mm above the surface of the sea, A 
similar mixture of forms of fee tropical and temperate 
types of freshwater fishes takes place in fee south of South 
America $ its details have not yet been so well studied as 
in fee north, but this much is evident, feat, whilst in the 
east tropical forms follow the Hate river far into the tem- 
perate region, in the west the temperate fauna finds still 
a congenial climate in ranges of the Andes, situated close 
to ? or even north of, fee tropic. 

like fee Indian region, fee Tropical American tea a 
poculiar alpine fauna, the imbmt er fishes of which, how- 


ever, belong to the Siluroids and Cyprmodonts The 
inn.:; rne *maU, dwarfed forms (Anjes, Stygogcnta, 
IU j } Af'U'Z'tp'tfi, I'i'uJtOiWjrt JZ/udopkilus), and 
leux a puftetly naked body, whilbt the representatives m 
the lu viands uf at least the first four genera are mailed. 
The alpine Cyprmodonts, on the other hand (Otestias>\ ex- 
ceed the usual small size of fee other members of this 

- family, and are covered with thick scales, bur have lost their 
ventral fins. Some of these alpine forms, like Tnchouyc- 

- i^vs i follow the lange ot the Andes far into fee Southern 

; Temperate region The majority aie found at a height of 

I 1 5,000 feet above the level of fee sea, and a few still 

i higher. 

| The Tropic ilPth'tfic Region includes all the islands east 
of Wallace^ line. New Guinea, Australia (wife the excep- 

* tinn of its south-eastern portion), and all the islands of fee 
tiopical Pacific to the Sandwich group. Comparing fee 
area of this region with that of fee others, we find it to be 
the poorest, not only in point of the numbei of its species 

; generally (3G), but also m the possession of peculiar forms. 
The paucity of freshwater fishes is due, in the first place, 
to the arid climate and the deficiency of water in fee Aus- 
tralian continent, as well as to fee insignificant size of the 
£iefewater courses m fee smaller islands. Still this can- 
not be the only cause , fee large island of Celebes, which, 
by its mountainous portions, as well as by its extensive 
plains and lowlands, would seem, to offer a favourable 
variety of conditions for fee development of a freshwatei 
fauna, is, so far as has been ascertained, tenanted by seven 
freshwater fishes only, viz , 2 Anus, 2 Plotosus , 1 Ayiabas, 
1 Ophiocepkdm f 1 Mompierus, all of which are the com- 
monest species of the Indian region New Gumea has not 
yet been explored, but, from the faunae nearest to tins 
island, we expect its freshwater fishes will prove to be 
equally few in number, and identical with those of Celebes 
and North Australia, — a supposition confirmed by the few 
small collections which have reached Europe. Finding, 
then, that even those parts of this region which are favor- 
able to the development of freshwater fishes have not pro- 
duced any distinct forms, and that fee few species which 
inhabit them are unchanged or but slightly modified 
Indian species, we must conclude that the whole of this 
area has remained geologically isolated from the other 
regions of this zone since the commencement of the exist- 
ence of Teleostzi, and that, with fee exception of Geratodus 
and Osteoglorntm, the immigration of the other species is 
of very recent date. 

. Fossil remains of Ceratodus have been found in the 
tiiassic and Trlassic formations of North America, England, 
Germany, and {India; it is, therefore, a type which was 
widely spread in the Mesozoic epoch. Although it would 
be rash to conclude that its occupation of Australia dates 
equally far back, for it may have reached that continent 
long afterwards, yet it is evident that, as it is one of the 
most ancient of the existing types, so it is certainly the 
first of the freshwater fishes which appeared in Australia. 
Osfeoghmum, of which no fossil remains have yet been 
found, is proved by its distribution to be one of the oldest 
Teieosteous types* There must have been a long gap of 
time before these ancient types were joined by the other 
Tdemid* All of them migrated through the intervening 
parts of the ocean from India. Most of the JPlotosma, 
some of the Am, Dales, and A therinicMhys f also Rfanno- 
perm (allied to Apogm), were among the earliest arrivals, 
being sufficiently differentiated to be specifically or even 
genericaHy {Cnidoglanis, ATanmjyerm) distinguished; but 
I sumo others, like Anabas scandens, Rates etdeanfor, Dules 
marginatum must have reached the Australian continent 
quite recently, for they are undistmguishablo from Indian 
spedmem 
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In south-western Australia a mingling of the scanty 
fauna with that of the southern temperate paits takes 
place Ohgonis tmcqmnemis (the Murray cod), which 
has a congener on the coast of New Zealand, ascends high 
up the Mui ray liver, so that we cannot decide whether this 
Pu cold should be located in the tropical or the temperate 
part of Austialia Several Galtuuas also extend to the con- 
fines of Queensland, and will piobably some day be found 
members of this region 

In the smaller Pacific islands the freshwater fishes exhibit 
a remarkable sameness ; they comprise two or three species 
of Dales, several eels, an atherme, and some gobies, mul- 
lets, and other fishes which with equal readiness exchange 
fresh for salt water, and which would at once reach and 
occupy any streams or freshwater lakes that might be formed 
on an island. 

The Sandwich Islands aie the only group among the 
smaller islands which are tenanted by a Siluroid, a species 
of Anus, which is closely allied to Central American 
species, and therefore urobably migrated from tropical 
Amenca, 

Nobthebh Zone —The boundaries of the northern zone 
coincide m the main with the northern limit of the eejua- 
tonal zone , but, as has been already indicated, they over- 
lap the latter at three different points This happens m 
Syria, as well as east of it, where the mixed faunm of the 
Jordan and the rivers of Mesopotamia demand the in- 
clusion of this territory m the northern zone as well as m 
the equatorial , m the island of Formosa, where a Sal- 
monoid and several J apanese Cyprmoids flourish , and m 
Central Amenca, where a Lepulosteas , a Cyprinoid (Scleio- 
gnathus meuchonahs), and an Amuuvs (A mendioncdis) 
represent the North American fauna m the midst of a host 
of tropical forms 

There is no separate aictic zone for fiesh water fishes, 
ichthyic life becomes extinct towards the pole wherever 
the fresh watei remains frozen throughout the year, or 
thaws for a few weeks only , and the few fishes which ex- 
tend into high latitudes, m which lakes are open for two or 
three months m the year, belong to types m no wise differ- 
ing from those of the more temperate south. The highest 
latitude at which fishes have been obtained is 82° N. lat., 
whence the late Arctic Expedition brought back specimens 
of charr {Salmo arcturm and Salmo narem ). 

The ichthyological features of this zone are well marked 
The Chondrosteous Ganoids or sturgeons, and the families 
of Salmomdce and LJsocidm, are limited to and characteristic 
of it, Cyprinoids flourish with the Salmon olds, both 
families preponderating in numbers over the others, whilst 
the Sduroids are few in number and m variety, 

The two regions into which this zone is divided are veiy 
closely related to one another, and their affinity is not 
unlike that which obtains between the sub-regions of the 
southern zone Several species aie common to both, viz , 
Acipenser stuno, A. mamiatus, Perea fiuvmtilis, Gastrosteus 
pmigitws , Salmo salai , Bsox l news, Lota vuhjaiis, Petio - 
my ton mar unis, P. ftuviaiihs , and P hranehuths , and all 
recent investigations have resulted in giving additional 
evidence of the affinity and not of the diversity of the two 
regions. 

In Europe and temperate Asia, as well as in North 
America, mountain ranges elevated above the line of per- 
petual snow would seem to offer physical conditions favour- 
able for the development of a distinct alpine fauna. But 
this is not the case, because the difference of climate 
between the mountain districts and the lowlands is much 
less in this zone than in the equatorial Consequently the 
alpme freshwater fishes do not essentially differ from those 
of the plains , they are principally Salmonoicls, and m 
Asia there aie also mountain-barbels and loaches Salmo 
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onaitahs was found by Griffith to abound m the tribu- 
tanes of the Bamian river at an altitude of about 11 GOO 
feet, 

The PaliiarcUe or Dvnqto-Ahvthe The west- 

ern and southern boundaries of this legion coincide 
with those of the noithern zone, so that only those 
which divide it from North Amenca need, to be in- 
dicated, Behrings Strait and the Namtchatka Sea 
have been conventionally taken as the boundary, but this 
is shown to be artificial by the fact that the animals of 
both coasts, so far as they are known at present, are not 
sufficiently distinct to be referred to two different regions 
As to the freshwater fishes, those of north-western America 
and of Eamtchatka are but impel fectly known, but them 
can be little doubt that the same agreement exists between 
them as is the case with other classes of animals. The 
Japanese islands exhibit .a decided PaLearctic fish fauna, 
winch includes Da? bus and Cobitioids, forms stiange to the 
North American fauna A slight influx ot tx opieal forms 
is perceived m the south of Japan, wheie two Bagrinct 
(Pseudohagrus entrant ifuiis and Ziowssis luaguosf} is) have 
established themselves for a considerable period, for both 
are peculiar to the island, and have not been found else- 
where. 

In the east, as well as m the west, the distinction be- 
tween the Europo-Asiatic and the Noith American regions 
disappears almost entirely as we advance farther towards 
the north Of four species of the genus Salmo known from 
Iceland, one (S salai) is common to both regions, two are 
European (S, fa? io and S. alp nuts), and one is a pecnliaily 
Icelandic race (S invalid) So fax as we know the Salmo- 
noids of Greenland and the tract adjoining Baffin’s Bay, 
they aie all very closely allied to Euiopean species, though 
they may be distinguished as local races 

Finally, as we have seen above, the Europe- Asiatic fauna 
mingles with African and Indian forms in Syria, Persia, 
and Afghanistan Qapoeta , a Cyprinoid genus, is charac- 
teristic of this district, and well represented in the Jordan 
and the rivers of Mesopotomia. Out of the 10 families of 
freshwater fishes 18 are represented m this region; the 
number of species is comparatively small, viz , 360. 

Assuming that the distribution of Cypunoids has taken 
its origin from the alpine tract of country dividing the 
Indian and Palsearetic regions, we find that this type 
has found m the temperate region as favourable con- 
ditions for its development as in the tropical. Out of the 
360 species no less than 215 are Cyprinoids. In the 
countries and on the plateaus immediately adjoining the 
Himalayan ranges those mountain forms which we men- 
tioned as peculiar to the Indian Alps abound, and extend 
for a considerable distance towards the west and east, 
mixed with other Gy pi inina and Gobitidina . The repre- 
sentatives of these two groups are more numerous m Cen- 
tral and Eastern Asia than m Europe and the noithern 
parts of Asia, where the Leueiseina predominate. Aha - 
midma or breams are more numerous m the south and 
east of Asia, but they spread to the extreme north-western 
and northern limits to which the Cyprinoid type reaches. 
The Dhodeina are a small family especially characteristic 
of the East, but with one or two offshoots in Central 
Europe. Yery significant is the appearance in China of a 
species of the Gaiostomma , a group otherwise limited to 
North America. 

The Cyprinoids, m their dispersal northwards from the 
south, are met from the opposite direction by the freshwater 
Salmonoids These fishes are, without doubt, one of the 
youngest families of TeUostei, for they did not appear before 
the Pliocene era; they flourished at any rateduring the Glacial 
period, and, as is testified by the survivors which we find 
in isolated elevated positions, like the tiout of the Atlas, 
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th* nwntaiiB nf Aria. Minor, and of the Hindu Kuril, 
tlry .-pa il to the extreme suiiila of thk region At the 
d.ytLey are mori numctoualy represented in iN 
oi-rt tJmpjraty put** , towards the tenth they become 
4 , hut increase again in numbers and species where' 
t\ L r a gait cievatiun offers them the snuw-fed watt a* 
wLch tilc^ affect In the rivers of the Mediterranean, 
.Silm noils are by no means rare, but they prefer the 
uppjr eoura<b of those rivers, and do not miguite to the 
^ea, with the exception, perhaps, of some spceits m the 
rhea* of the North Adriatic* 

The pike, F \alra, and Several species of perch and stickle- 
back are also clearly autochthonous species of tin* region. 
Others belong to marine types, and seem to have been re- 
tained m freshwater at various epochs, — as the freshwater 
Cottif* {millers thumb) , Cottns quadra omis, which in- 
habit i tikes of Scandinavia, whilst other individuals of 
the same species are strictly marine , the burbot {Lota 
vnhjaru) ; and the singular Ctwicplcjnr*, a dwarfed and 
much changed Gadoid which inhabits the greatest depths 
of Lake Baikal 

Remnants of the Pakuchthyic fauna exLt in the stur- 
geon^ aid lampreys The funner inhabit m abundance 
the great river* of eastern Europe and Aria, periodically 
a^ctmlimf them from the sea; their southernmost limits 
are the Yung-i-c-Keaug m the ea»t, and towards the centre 
of thu region tin river* flowing into the Adriatic, Black, and 
Caspian Sea-, and Lake Aral None are known to have 
gone beyond the boundaries of the northern zone. If the 
lampreys arc justly reckoned among freshwater fishes, 
their distribution is unique and exceptional In the 
Palmarctic region some of the species descend periodically 
to the sea, whilst others remain stationary m the livers ; 
the same has been observed in the lampreys of North 
America. They are entirely absent in the equatorial zone, 
but reappear in the temperate zone of the southern hemi- 
sphere. Many points in the organization of the Cyelo- 
stomes indicate that they are a type of great antiquity. 

The rt miming Pakearehc fishes are clearly immigrants 
from neighbouring regions* thus Silurus, Afttci ones, and 
Pseuihhagnrs have migrated from the Indian region, 
Amiurm and, as mentioned above, Catosfomus from 
North Am riea. The Cyprinodonts are restricted to the 
southern and warmer parts, and all belong to the carni- 
vorous division. The facility with which these fishes 
accommodate themselves to a sojourn m fresh, brackish, 
or salt wafer, and even in thermal springs, renders their 
general distribution easily comprehensible, but it is impos- 
sible to decide to which region they originally belonged ; 
their remains in Tertiary deposits round the Mediterranean 
are not mra 

The boundaries of the Forth American or Fearctic 
B^km have been sufficiently indicated. The main features 
and the distribution of this fauna ate identical with those 
of the preceding region. Out of the 40 families of fresh- 
water fishes 19 are found in this region. The proportion 
of Cyprinoid species to the total number of North Ameri- 
can fishes (135 ♦ 339} appears to be considerably less than 
in the P&l&aretic region, but we cannot admit that these 
figures approach the truth, as the Oyprinoids of North 
America have been much less studied than those of Europe; 
of many scarcely more than the name is known. This also 
applies in a great measure to the Salmonoids, of which only 
half as many as are found in the Pakearetic region have 
been sufficiently described to be worthy of consideration. 
North America will, without doubt* in the end show as 
many distinct races as Europe and Asia. 

Qypriuoids belonging to living as well as extinct genera 
existed in North America in the Tertiary period. At 
present the Cypnnina^ Leucmim, and Abramnlim arc well 
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represented, but there is no representative of the Old 
Wurld genus Bnrhu% or of the Gobiiulma , 1 Rkodema 
are also absent On the other hand, a welbmaiked Oypri- 
noid t\ pe h developed — the Catmtomina , of which one 
species has, as it were, returned into Asia Very charac- 
teimticis the group of Cent) arehma, allied to the peich, 
of which there are *ome thirty species * there are two 
Ch yd inn Of the sticklebacks there are as many species 
as in Europe, and of pike not less than seven species have 
been distinguished. Umbia appears to be as local as m 
Europe Some very remarkable forms, types of distinct 
families, though represented by one or two species only, 
complete the number of North American autochthonous 
fishes, viz, Aphndodtms , Peuopsis, Hyodon , and the 
Eeteropygn ( Amblyopsis and Ghologaster) The last are 
allied to the Cyprinodonts, differing from them m some 
points of the structure of their intestines. The two genera 
are extremely similar, but Ghologaster , which is found m 
ditches in the rice-fields of South Carolina, is provided with 
eyes, and wants the ventral fins. Amblyopsis is the cele- 
brated blind fish of the Mammoth Cave of Kentucky, 
it is colourless and eyeless, and has rudimentary ventral 
fins, which occasionally may be entirely absent 

A peculiar feature of the North American fish fauna is 
that it ha* retained, besides the sturgeons and lampreys, 
representatives of two Ganoid families, Lepidosteus and 
Anna, Both these genera occur in Tertiary formations ; 
whilst the former is represented m Europe as well as 
in North America, fossil remains of Amia have been found 
in the western hemisphere only. 

It is difficult to account for the presence of the Amiu- 
rvia m North America. They form a well-marked division 
of the Bagriha , which are well represented in Africa and the 
East Indies, but are absent in South America ; it is evident, 
therefore, that they should not be regarded as immigrants 
from the south, as is the case with the Pakearetic Siluroids. 
Nor again, has the connexion between South and North 
America been established sufficiently long to admit of the 
supposition that these Siluroids could have spread in the 
interval from the south to the northern parts of the conti- 
nent, for some of the species are found as far north as Pme 
Islands Lake (54° N. lat )A 

Southern Zone — The boundaries of this zone have been 
indicated m the description of the equatorial zone , they 
overlap the southern boundaries of the latter in South 
Australia and South America, but we have not at present the 
means of exactly defining the limits to which southern types 
extend northwards. This zone includes Tasmania, with at 
least a portion of south-eastern Australia (Tasmanian sub- 
region)^ New Zealand and the Auckland Islands (Few 
Zealand sub-region), and Chili, Patagonia, Tierra del Euego, 
and the Falkland Islands (Fuegian suFregion), No fresh- 
water fishes are known from Kerguelen’s Land, or from 
islands beyond 55" S. lat The southern extremity of Africa 
has to be excluded from this zone so far as freshwater fishes 
are concerned 

With regard to its extent as well as to the number of 
species, this zone is the smallest of the three, the number 
of species known being 11 an the Tasmanian, 8 in the 
New* Zealand, and 18 in the Fuegian sub-region. Yet the 
ichthyological features of this zone are well marked , they 
consist in the presence of two peculiar families, each of 
which is analogous to a northern type, viz., the JEt r aplocln- 
imwlr, which represent the Ralmmidw (Faplo chiton being 

3 Pope haw discovered in a Tertiary freshwater deposit at Idaho an 
extinct genus of this grvu p f Ihastiehus He considers this interesting 
fact to he strongly suggestive of continuity of territory between Asia 
and North America.— Pros Am Phil Soc , 1873, p 55. 

2 Leidy describes a Siluroid (Pimelodus) from the Tertiary deposits 
of Wyoming territory .— Gmtrtb to the Extinct Vert Fauna, of the 
Western TerriL, 1873, p. 193 
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the analogue of Salmo i and Prototroctes that of Goregomis ), 
and the Galauidce , winch are the pikes of the southern 
hemisphere 

Although geographically widely separate fiom each other, 
the freshwater fishes of the three divisions are nevertheless 
so closely allied that conclusions drawn from this group ot 
animals alone would hardly justify us m regarding these 
divisions as sub-regions One species of Gala^ias ( G at- 
tenuate) and three of lampreys are found m all three, or at 
least m two of the sub-iegions, Percichthys is in Chili the 
autochthonous form of the cosmopolitan group of Percina 
Diplomystax , an Arioid fish of Chili, and Fematogenys 
seem to have crossed the Andes from tropical America at 
a comparatively early period, as these genera are not repre- 
sented on the eastern side of South America , Ti ickomyc- 
terma occur on both sides of the Andes, which they ascend 
to a consideiable height Petr opium is a true Salmonoid, 
allied to the northern smelt ( Osmerus ), and representing it 
m the southern hemisphere In both these genera part of 
the specimens live m the sea, and ascend livers periodically 
to spawn; another part remain in livers and lakes, wheie 
they propagate, never descending to the sea, this freshwater 
race being constantly smaller than their marine biethren 
That this small Teleostean of the northern hemisphere 
should reappear, though in a generieally modified foim, in 
New Zealand, without having spread over other parts of 
the southern zone, is one of the most remarkable and at 
present inexplicable facts of the geographical distribution 
of freshwatei fishes 

Brackish-Water Fishes 

On those parts of a coast at which there is a mixture of 
fresh and salt water, either m consequence of some river 
emptying itself into the sea, or from accumulations on 
the land-surface forming lagoons which aie m uninter- 
rupted or temporaiy communication with the sea, there 
flourishes a peculiar brackish-w r ater fauna characteiized by 
the presence of fishes found sometimes in the sea, and 
sometimes in pure fresh water. 

This fauua can be somewhat sharply defined if a limited 
district only is taken into consideration thus, the species 
of the brackish-water fauna of Great Britain, of the Pacific 
coast of Central America, of the larger East India islands, 
&c., can he enumerated without much hesitation But 
difficulties occur when we attempt to generalize in the 
enumeration of the forms referable to the brackish-water 
fauna, because the genera and families enumerated include 
certain species and genera which have habituated them- 
selves exclusively either to a freshwater or a marine exist- 
ence, and also because a species of fish may be at one 
locality an inhabitant of brackish water, at another of the 
sea, and at a third of fresh water The circumstance that 
these fishes can live either in the sea or m fresh water has 
enabled them to spread readily over the globe, a few only 
being limited to particular regions ; in dividing the earth's 
surface into natural zoological regions, therefore, the 
taxonomist receives no assistance from the brackish-water 
forms The following fishes may he leferred to this fauna — 

1. Species of Paudce (3aia } Trygon). 2 Ambassis 8 Thereupon 
4 Numemis Scuemdce of the equatorial zone 5 Polynemidcc 
6 Numerous species of Garanx (oi hoi se mackerels) of the equatorial 
Eone 7 Species of Gastrosteus 8 The most important genera of 
the gobies (Gobuna ) , Gobius (nearly cosmopolitan), Sicydium , 
BoUvpMlialrriU'S, PenopMhalmxs t Mmtn-s (equatorial). 9 Amblyo- 
pina 10 Trypauehenvm 11, Many species of BUimvus 12 
The majority of Atfoerimdce 1 3 Most Mugihdce, 1 4. Many Plcuro- 
neefodee 15 Seveial Silundm, as especially the genera Plotosus , 
Cmdoglams, Antes 16 Many Gypnmdontidx 17, Species of 
Clupea 18, Ohcdoesms 19. Megalops 20, Anguilla (eels) 
21 Numerous Syngnathidce 

This list could he considerably increased if an enume- 


ration of species, especially of certain localities, weie at- 
tempted , hut this is more a subject of local interest, and 
would carry us beyond the scope of a general account of 
the distiibution of fishes. 

Marine Fishes, 

Maime fishes fall, with regaid to their mode of life and 
distiibution, into three distinct categories — 

1 Shoie Fishes — that is, fishes which chiefly inhabit 
paits of the sea m the immediate neighbourhood of land 
either actually raised above, or at least but little submerged 
below, the suiface of the water They do not descend to 
any great depth, — very few to 300 fathoms, and the 
majority live close to the surface. The distribution of 
these fishes is determined, not only by tbe temperatuie 
of the surface water, but also by the natuie of the 
adjacent land and its animal and vegetable pioducts, — 
some being confined to flat coasts with sott or sandy 
bottoms, others to rocky and fissured coasts, otheis to 
living coral formations If it were not for the frequent 
mechanical and involuntary removals to which these fishes 
aie exposed, their distribution within certain limits, as it 
no doubt originally existed, would resemble still more that 
of freshwater fishes than we find it actually does at the 
present period 

2. Pelagic Fishes — that is, fishes which inhabit the 
suiface and uppermost strata of tbe open ocean, and 
approach the shores only accidentally, or occasionally (in 
search of piey), or periodically (for the puipose of spawn- 
ing) The majority spawn m the open sea, their ova and 
young being alw ays found at a gieat distance from the shore 
With regard to their distribution, they are still subject to 
the influences of light and the temperature of the suiface 
watex , hut they are independent of the variable local con- 
ditions which tie the shore fish to its original home, and 
therefore roam fieeiy over a space which vrould take a 
fiesbwater or shore fish thousands of years to cover in its 
gradual dispersal. Such as are devoid of rapidity of motion 
are dispersed over similarly large areas by the oceanic cur- 
rents, more slowly than the strong swimmers, but not less 
surely. An accurate definition, therefore, of their dis- 
tribution within certain areas equivalent to the terrestrial 
regions is much less feasible than in the case of shore 
fishes, 

3, Deep-Sea Fishes—th.^ is, fishes which inhabit such 
depths of the ocean that they are hut little or not at all 
influenced by light or the surface temperature, and which, 
by their organization, are prevented from reaching the sur- 
face stratum m a healthy condition. Living almost under 
identical tellurian conditions, the same type, the same 
species, may inhabit an abyssal depth under the equator 
as well as one near the arctic or antarctic circle ; and all 
that we know of these fishes points to the conclusion that 
no separate horizontal regions can be distinguished in the 
abyssal fauna, and that no division into bathymetrical 
strata can be attempted on the base of generic much less 
of family characters 

Ghondropterygii, Acanthopterygi% Anacanths, Myxi* 
noids, and Pkm yngohranchh furnish the prmcipal contin- 
gents to the marine fauna , whilst the majority of Physo- 
stomes, the Ganoids, and Gyclostomes are freshwater 
fishes, 

Shore Fishes . 

The principal types of shore fishes are the following * — 

Chokdropteeygii — Eolocepkala, 4 species. Playiostmmta — 
CarchanxdfB (part), 12, Seylliidee, SO , Cestraciontida?, 4 , Spinacidse 
(part), 8 , Rhimdse, 1 ; Pnstiophonda^ 4 ; Pristidae, 5 , Khmobatid©, 
14 , Torpedimdoa, 15 , Raucbe, 34 ; Tiygonidae, 47, 

Acaxthopterygil — -Percidsa (part, melud Pristipomatidie), 625 
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probibly Live been latter weie ii not that the difficulties 
of collecting tidies m "tho-e Ingli latitudes are almo A m- 
feupeidble for the greater paifc of the year, 

So far as know, the fishes north and south of 
Behrings Straits belong to the *ame generic or family types 
as tho4 of the corresponding latitudes of the eastern hemi- 
sphere, though the majority are specifically distinct But 
the information nepo^se^sof the fishes of the noithern- 
! most extremity of the Pacific is extremely scanty and 
\a411e Farther smith, whence now and then a collection 
. leaches Europe, w e meet with some European species, as 
j the herring, holibut, and hake 

Chomhopteiygians are very rare Of Acanthopteiy- 
gians the families of ie, Cutaphwti, Discoboli, and 

IHutmuhv are well represented, and several of the genm 
me chameteiistic of the aictie fauna Chaiactenstic also 
is the development of Gadoid fishes, of which some 
I thirteen species, belonging to Gad us, Meilucmw, and 
* Jftdva, form one of tho principal articles of food toi the 
inhabitants of the coasts of the Arctic Ocean The Blcn- 
. nonl Amcanthna or Lyeoduht are limited to the Aictic 
1 and Antarctic coasts Ahimodyies and a few fiat-fishes 
( Hi j ‘por/!o$s<j i des and Plcwonede s) aio common m the more 
temperate pails. Labroids only exceptionally penetiate 
so far towards the north. Phy so domes are veiy rare, and 

are represented only by a few species of Ghipca and by 
Mallvtus. The arctic climate is still less favourable to 
the existence of Lophobranchs, only a few of Byngna- 
tliu ■? and Nciophs being present m the more southern 
latitudes, to which they have been earned by oceanic 
currents from their more congenial home m the south 
►Scleroderma and Plectognaths are entirely absent The 
Gadoids are accompanied by My seme , which thrives m 
them as a parasite 

Northeast Tumteeate Zone — Template North At- 
lantic — This part of the fauna may be subdivided into 
! three districts * — 


4 In** Patuonian dn>trct 
V T> An tii- :iw i i t xu 

A 1 * with lr&sh water fishes, the mam divisions of the 
shorcHidt fiume are determined by their distance from the 
equator, the equatorial zone of the freshwater series corre- 


L The fishes of the north-eastern shores, viz;, of tho 
British Islands, of Scandinavia so far as it is not included 
in the aictic fauna, and of the continent of Europe south- 
wards to about 40° bf. lat British district. 

2, The fishes of the Mediterranean shores and of the 


«pundintf entirely to that of the shore-fish aeries. But as 
marine fish® extend farther toward* the poles than fresh- ! 
water fishes, and a>. the polar types are more specialized, a j 
distinct arctic and antarctic fauna may be separated from 1 
the fmmm of die temperate zones. The two subdivisions 
df th« northern temperate zone in the freshwater series are 
quite analogous to the conmpcmdhig divisions in the coast 
series. In the southern hemisphere the shore fishes of the 
extremity of Africa form a separate district of the temper- 
ate Mae, whilst the freshwater fkhes of South Africa were 
feratet to fee tropical types* The marine series of the 
saitlteiu tempemte sons k dm much more diversified than 
the freshwater series, and admits of further subdivision* 
which, dtk»gh la some degree indicated in the freshwater 
series dxm not entirely correspond to that proposed for the 
hitter. 

# no Ocean. — T he shore fishes clearly prove a con- 

tinuity of ^ the arctic cirtiunpolar fauna, as the southern 
limit of which we may indicate the southern extremity of 
Greenland ami the Aleutian Arditpela^ or 60° 3ST. hi 

Towards the north, fishes become less in variety of 
aperios and fewer in number of individuals, and only very 
few gonem arc rc-trkhd to this Uuna. 

Thu highttl latitude at which shore fishes have been 
observed ts X* ^ Tho late Arctic Expedition collected 
al ami near that latitude specimens of Coitus quadneomts, 
Icdmkamaius, Cpd&fyterm spmosus, Mparu fahrtdi, Gym- 
mUu, and Gadm fahricii The number would 


adjoining shores of the Atlantic, including the Azores, 
Madeira, and the Canary Islands Mediterranean district, 
3, The fishes of the western shores, from €(P to about 
30° K lat : North American district, 

1. The British district yfaows scarcely any marked distinctive 
features , the character of its fauna is simply intermediate "between 
that of the Arctic Ocean and the Mediterranean district, truly 
arctic forms disappear, while such as are also found m the Meditei- 
ramean make their appearance With regard to the abundance of 
individuals and variety of fishes also, this district forms a transition 
from the north towards the south. 

Besides the few arctic Cliondropterygiaii^ all of which extend 
into this district, the small shore dog-fishes are well represented 
{Mmiehts, Gakus, Scylhum, lYist turns), the ubiquitous Ilhuia or 
monk dish is common , of rays. Hum predominates m a variety of 
species over Torpedo and Trygmi, whndi me still raie 
Of AeauthopH rygians, Caitrulmmclahm t Icchis, T> igkps, and 
Aspidoph rrrovks do not ex ten* l from the noith into this clistnct , 
ami Coitus, Amrrhkhas, (Jcnirmvotm, Stuluxm, and the Dtscuboh 
* disappear within its limits, Xarlyall the remainder are genera 
I which arc also found m the Mediterranean district. The following 
, am the pnnmpal forms known to propagate on these shores 
| Lnlrax , St rrams t Vulyyrion, Tnntex , AhtUus , CaniJmru% Pag / m, 
Pagellm ; SriniMes; Coiim, Trigla, J genus ; Tracltimis ; Scucna {%); 
Zeus ; TrachurMi Capros ; OaUtongmus ; Discoboli i Loplmcs; 
Aim nhu Juts, CenUmotm, Stlducm ; PkmmpSj Zmnm (not in 
the Mcditemmean) , C\poh ; Ismddgastcr* 

Of the Jmeaathui* the Gadoids are as mimoous as m the Arctic 
Ocean, most being common to 1x>th dibtncts ; but, whilst the 
majority show their noithcrn origin by not extending into tho 
Meditemnean, A/nmvdgtcsmd most Pkuroncctulcc pi ove themselves 
to be the more southern representatives of this order. In the 
British district we find Bippogbssm, Eippogttm&tdm, PJwmtms, 



w.uiine rism^ ] 


ICHTHYOLOGY 


679 


Phi van, It uhbii% Pku,n,icete% 8ol.fi, and only the fust two are not 
met with m the Mediterranean 

Labi oids aie common. , with the exception of the Forth American 
Ttndoga, rll the otliei geneia are met with 

Physostomes ate not is ell represented, viz, by one species of 
Obi/ieias, one of Bag, mills, one of Conge, , and about five ot Clupca 

titfaganthus and Nu aphis become mote common a3 sve proceed 
southwards, but tlie existence of Scleroderma and Plectognaths 
is indicated by single individuals only, stragglers from then south' 
em home, unable to establish themsebes m a climate ungemal to 
them 

The Gnlmds are accompanied by 2fyn,ic , and Biaachiostoma 
may be found m all suitable localities 

2 The Mediterranean distiict is distinguished by a gieat variety 
of forms , yet, with the exception of a lew genera established for 
single species, none of the forms can be consideied peculiar to it , 
and even that small number of peculiar genera is moie and moie 
diminished as our knowledge of the distribution of fishes advances 
Some geneia are identical with those found on the western coasts of 
the Atlantic and in the West Indies , but a most remaikable and 
unexpected afhmty obtains with another veiy distant fauna, viz , 
that of Japan The number of genera common to the Mediterranean 
distuct and the Japanese coasts is laigei than that of the genera 
common to the Mediterranean and the opposite Ameuean coasts 

The Chondropterygians found m the British district continue 
m the Mediterranean, their number being increased by Ceafmitt , 
Bpinco , Pic? oplatea, and some specie^ of lilnuobatus, a genus more 
numerously represented m the tropics Totpcdo and Tryguti are 
common 

The greatest variety belong to the AeantLopteiygians, which are 
lepresented by fifty-seven genera 

The Labi tike are as common as m the British distiict, or even 
more so, and ai e represented by the same genera But, besides these, 
some other Phaiyngognaths, properly belonging to the tropical 
Atlantic, have fully established themselves, though only by a few 
species, viz , Glyphidochn and Rd tasks, Co*syphus, Nuvacula, 
J uh$ , Cons , and Beams 

The Gadoids show a marked decrease of development , and the 
species of Gadus, Gatliivlu s, J Iota, Struma , Phycis, and Roll a 
winch are peculiar to the Mediterranean seem to inhabit rather the 
colder water of model ate depths than the surface near the shoie 
Motclla , however, proves also to be a true shore fish in the Mediter- 
ranean, at least in. its adult state Ophiclntni and Fiactsfci appear 
now besides Ammodytcs As the Gadoids decrease, so the JPlcuio - 
mctula increase, 9 genera bang found m this district 

The variety of Physostomes is small, the following only having 
to be added to those of the Buhsh distiict Sam us (a tiopieal 
genus), Aulopus , Congromuiama, Rctcroeonge, , Mgi us, Ophichthijs, 
Mu, ama 

The Lophobianchs are moie numerous m species and individuals 
than in the British district; and, besides Syngnathus and Nerophis , 
several species of Hippocampus are common A few species of 
Bahstcs also occur. 

My zinc is lostm this district, whilst Branchiostoma is abundant 

3 The shore fishes of the Forth American district consist, as on 
the eastern coasts of the Forth Atlantic, of northern (about 50 genera) 
and southern (about 30) elements ; but they are still more mixed 
with each other than on the European coasts, so that a boundary 
line cannot be drawn between them. The affinity to the fauna of 
the eastern shores is great, but almost entirely limited to the genera 
composing the fauna of the British district British geneia not 
found on the American coasts are — Galcus , Scyllmm, Ghvmcera , 
Mvllus, Pagdlus, Tngla , Tradimus, Zeus, Calhonymus The 
southern dements of Forth America are rather derived from the 
West Indies, and have no special affinity to Medxtenanean forms ; 
veiy few of the non-British Mediterranean forms extend across the 
Atlantic , instead of a Mediterranean we find a West Indian element 
Many of the British species range across tho Atlantic, and inhabit 
in an unchanged condition tlie northern parts of this distiict ; and 
from the frequent occurrence of isolated specimens of othei British 
species on the Forth Amencan coast, we may presume that many 
more occasionally cross the Atlantic, but without being able to 
obtain a permanent footing 

The genera peculiar to this district are few m number, and com- 
posed oi very few species, viz., Remit? ipkrus , Pcmmdas, Ghcmnodes, 
Onjptacanthodes, and Taiitoga, 

Temperate North Pacific , — This fauna shows a great 
affinity to that of the Temperate Forth Atlantic, not only 
in including a considerable proportion of identical genera, 
and even of species, but also m having its constituent parts 
similarly distributed. Our knowledge of the ichthyology 
of this fauna, however, is by no means complete, and the 
details of the distribution of the fishes of these shores have 
still to be worked out ; nevertheless, three divisions may be 


lecogmzed which, for the present, may be defined as fol- 
lows — 

1. The fishes of the north- western shores, to about 37° 
NT lat.j including the corresponding northern parts of 
Japan Famtchatkan district. This corresponds to tho 
British district of the Atlantic 

2 The fishes of southern Japan and the corresponding 
shores of the continent of AoU, between 37° and 30° F 
lat Japanese distiict, which corresponds to tho Medi- 
terranean 

3. The fishes of the eastern shores southwards to the 
latitude of Sari, Francisco Californian district This corre- 
sponds to the Forth American district of the Atlantic. 

Too little is known of the shore fishes of the coasts be- 
tween San Francisco and the tropic to enable us to treat of 
it as a sepaiate division. 

The shore fishes of the Forth Pacific generally are com- 
posed of the following elements — 

a Arctic forms which extend into the Arctic Ocean, and 
the majority of which aie also found in the British district, 
h Peculiar foims limited to the Forth Pacific, like the 
Hitei olfpidnia, Emhiotoeida , and certain Cottoid and Blen- 
nioid genera 

c Forms identical with fishes of the Mediterranean. 
d Peculiar forms limited to the southern parts of Japan. 
e Tiopieal forms which have entered the Forth Pacific 
from the south 

1 To the Kamtcliatkan district we can assign but a small list of 
fishes, pi obably because of the imperfect manner m which its fauna 
has been exploied At present we have positive knowledge of the 
oecunence ot only two Chondiopterygians, viz , Chvmcn a and Raia, 
the species of the lattei genus seem to be much less numerous than 
m the Atlantic Of Acantb opterygians 15 genera aie known 
Labi oids aie absent , they are clearly a type unable to endure gieat 
cold , of tlie Embiotocoids wlncliiepiesent them m the Pacific, one 
si>ecies only (a species of Diticma) is known fiom this distiict 

The Gadoids aie, so fai as we know ar pie suit, sparsely repre- 
sented, viz , by isolated species of Gadus, Motdla , and Lotclla , the 
last being an inhabitant of moderate depths lather than ot the 
surface Rippoglomts, PIcui onectis, and Paropluys seem to oecui 
everywhere in suitable localities 

T lie Physostomes aie nearly the same as m the Bntish district, 
viz , a smelt (Hypomesus), probably also the aictie Mallotus , an 
anchovy, several species of Clupca, and the eonger-eel A very 
singular Salmonoid fish, Salanx, which is limited to the north- 
western Pacific, occurs in great abundance The Lophobranchs 
also correspond in their development to those of the British district, 
Net aphis being replaced by IBocampus Father Myxmoids nor 
Bmachwstoma have as yet been found 

2 The Japanese district is, like the Mediterranean, distinguished 
by a great variety of forms. Of 102 genera known to inhabit these 
coasts, 13 aie peculiar to it, 53 occur in the Mediterranean, though 
also m other districts This resemblance to the Mediterranean is 
even greater than would appeal from a comparison of the genera, 
inasmuch as a considerable number of species are identical m both 
districts Three of the Berycoid genera have hitheito been found 
m the Japanese and Mediterranean districts and nowheie else. 
Another veiy singular fact is that some of the most characteristic 
genera, like Mullus, Zms , Calhonymus , Ccntnscus, inhabit the 
Mediterranean and Japanese districts, but have never leached the op 
posite American coasts, either in the Atlantic oi the Pacific, although, 
at least m the latter, the oceanic currents would rather favour than 
obstmet their dispel sal in the direction of Amenca. Bold as the 
hypothesis may appear, we can only account for the singular dis- 
tribution of these shoie fishes by assuming that the Mediterranean 
and Japanese seas wnre m direct and open communication with each 
othei w lthin the period of the existence of the present Teleosteous 
fauna. 

Gadoids have disappeared, or aie represented by forms inhabiting 
moderate depths. Father Myxine nor Branchiostoma am as yet 
known to haie been found. 

3 The Californian district includes a marked northern element, 
the principal constituents of which are identical with types occurring 
m the corresponding district of the Atlantic, viz, the Forth 
American, as exemplified by Discoboli, Anarrhichas, Centionotus, 
Coitus, Rippoglossus, Clupca (harengus), kc But it possesses also, 
m the greatest degiee of development, some types almost peculiar 
to itself, as tho Hetc? olepidma, some remaikable Cottoid and 
Blenmoid genera, and more especially tho Embiotocoids — vmparom 
Pharyngognaths — which replace the Labroids of the other liemi- 
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IjtVKToiiUL ZuX£.~-As ve approach the tropic from 
tli 3 n nth, the types characteristic of the arctic and fcem- 
juite zorus become rarer, and disappear altogether, to 
be replaced by the greater variety of tropical types Of 
Ch »n«lropt erygians, the Chumndte, Spinacvlz, Jlustelus, 
auJ 3na do not pass the tropic, or appear m single species 
only , and of Teleostean-, the Bwycid &, Pay) a t, the II eta o- 
Irpvima, Coitus and allied genera, Lapkins, Ana) rhehns, 
Bitcffini. Lepa hjadet , Psychrulutes , Cenirmus, Satacm* 
this the Labrvlv aud Emhiotondae, the Lycoduhe, Gadidw, 
anl uxrine S tlmonvlv either entirely disappear, or retire 
from the shores and surface into the depths of the ocean 

With rcgaul to variety of forms, as well as to number of 
individuals, this zone far surpasses either of the temperate 
i mes ; in this respect, the life m the sea is like that on the 
1 ml Shore fishes are not confined to the actual coastline, 
but abound on the coral reefs* with which some parts of the 
Atlantic and Pacific are studded, and many of winch are 
hah»w the surface of the water The abundance of animal and 
\ejv table IiL which nourishes on th;^e renders them the 
favourite pasture grounds fur the endless variety of coial- 
fi*!ie=> {fynmnipumes, Ac? on uruCr, Pomnctnin he, Juluhe, 
Pitciugwithi, &c.) and for the larger predatory kinds The 
colours and grotesque forma of the fishes of the tropics 
justly excited the admiration of the earliest observers. 
Scarlet, black, blue, pink, red, yellow, <fce , are arranged 
in patterns of the mast bizarre fashion, mingling in spots, 
hues, or bands, and reminding us of the words of Captain 
Cook when describing the coral-reefs of Palmerston Island. 
* £ The glowing appearance of the moilusks was still inferior 
to that of the multitude of fishes that glided gently along, 
seemingly with the most perfect security. The colours of 
the different sorts were the most beautiful that can be 
imagined— -the yellow, blue, red, black, dr a, far exceeding 
anything that art can produce. Their various forms, also, 
contributed to increase the richness of this submarine 
grotto, which cuuld not be surveyed without a pleasing 
transport” 

Of Chondropterygians the Scylhidm , Pristis (saw-fishes), 
MmobatidaZj aud Trygmidm attain to the greatest develop- 
ment Of Acanthopterygians CentropnstiSj Berranus^ 
Pledropoma, Mmprion, Priacanthus, Apogon, Prutipoma, 
I/mmuim, Piagrammcij Ccrres, 8 colopsis, Symgru, Cce&io, 
Multidas, Ltihrinm, Squamipmnes, CirrhiUs, some genera 
of Scorpcenidm, PtcUycrpAalm, Scimnida?, Sphyrcma ) 
Caranx, Egtmh^ CctUimyrmts, Teutkis, Accmthurus, Na- 
mt$, are represented by numerous species ; and the majority 
of these genera and families are limited to this zone* Of 
PfmryxigDgxiatlia the Pomaoentridce, Julidina , and Scarina 
are met with near every coral formation in a living con- 
dition* Of Gadoids, a singular minute form, Bregmaceros , 
h almost the only representative, the other forms belonging 
to deep water, mi rarely ascending to the surface. Flat- 
fishes (Picuroneciidm) are common on sandy coasts, and the 
majority of the genera are peculiar to the tropics Of 
Physmtomi only the Saurina, Clupeidm, and Murmidce are 
represented, the Clupeidoe being exceedingly numerous in 
individuals, whilst the Munmidm live more isolated, but 
show a still greater variety of species Lophcfomnchii aud 
Sckrodemi are generally distributed BmncModoma has 
been found on several coasts. 

Geographically it is convenient to describe the coast 
fauna of the tropical Atlantic separately from that of the 
Judo-Pacific Ocean. The differences between them, how* 
m&v f are far less numerous and important than between the 
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freshwater or tcm^tual faun® of continental regions. Tim 
majouby of the principal types aio found in both, many of 
the species being even identical, but the specie^ aie far 
more abundant m the Imlo-Pacific than in the Atlantic, 
owing to the greater extent of the archipelagoes m the 
funner. But ioi the broken and varied character of the 
coasts of the West Indies, the shores of the tropical 
Atlantic would, by their general uniformity, afford but a 
hunted variety of conditions fur the development of specific 
and generic foims, whereas the deep inlets of the Indian 
Ocean, with the varying configuration of their coasts and 
the different nature of the bottom, its long peninsulas, 
and its archipelagoes, and the scatteied islands of the 
tiopieal Paeine, render tln-5 paifc of the globe the most per- 
fect for the development ot fish life The fishes of the 
Indian and Pacific Oceans (between the tiopics) are almost 
identical, and the number of species ranging from the Pied 
Sea and the ea^t coast of Africa to Polynesia, even to its 
moA w esterly islands, is very great indeed This Indo-Pacific 
fauna, however, does not leach the Pacific coast of South 
America The wide space devoid of islands east of the 
Sandwich Islands and the Marquesas group, together with 
the current of cold water w Inch sweeps northwards along the 
South American coast, has proved to be a very effectual 
hauler to the eastward extension of the Indo-Pacific fauna 
of coast fibres , and, consequently, we find an assemblage 
of fishes on the Ameiican coast and at the Galapagos 
Islands, sufficiently marked to constitute a distinct zoologi- 
cal division 

Ti opiud Atlantic , — The boundaries of the tropical 
Atlantic extend zoologically a few degrees beyond the 
northern and southern tiopics, but, as the mixture with the 
types of the temperate zone is very gradual, no distinct 
boundary line can be drawn between the tiopieal and tem- 
perate faunae. 

Types almost exclusively limited to it and not found 
m the Indo-Pacific are few in number, as Centropnstis , 
llhypticus , IIcEmidoii) Malthe. A few others preponderate 
with regard to the number of species, as Plectiopoma , 
£argus f Ti achy not us, Batmclddcje , and Gobiesoculce The 
Scimnoids are equally represented m both oceans. All the 
remainder are found in both, but are m a minority in the 
Atlantic, where they are sometimes represented by one or 
two species only (for instance, Beth mm). 

Tropical Indo-Pacific Ocean. — The ichthyological boun- 
daries of this part of the tropical zone may be approxi- 
mately given at 30° N. and S. lat ; on the Australian 
coasts it should probably be placed still farther south, viz., 
at 34°; it includes, as mentioned above, the Sandwich 
Islands, and all the islands of the South Sea, but not the 
American coasts* 

Some eighty genera of shore fishes are peculiar to the 
Indo-Pacific, but the greater number consist of one or a few 
species only ; comparatively few have a plurality of species, 
as 1 Diagrammed Ldhrimts, Pq-imla^ Teuthis, Amphtpnon, 
Dascyllus, Qheerops } CkUinus, Anampses : JStetkcytdts, Cons, 
Cotlia. 

The sea-perches, large and small, which feed on crusta- 
ceans and on other small fishes, and the coral -feeding Pharyn- 
gognalhsj, are the types which show the greatest generic and 
specific variety in the Indo-Pacific. Then follow tho 
JSqmmiptnnes and Murcmidw, the Chcpeidce and Caran- 
gidm , — families in which the variety is more that of species 
than of genua The Scorpcenidce* PlmronectidcB^ Aero - 
nuridee , Gdmmdce, Syngnatkidce, and Teuthyes are those 
which contribute the next largest contingents. Of shore- 
loving Chondropterygians the Scytliidm and Trygomdas 
only are represented in moderate numbers, though they are 
more numerous in this ocean than in any other. 

Pacific Coasts of Tropical Amenta .- — As boundaries 




witlim which tins fauna is compnserl maybe indicated 30° 
N and S lat , as m the Indo-Pacific Its distinction from 
the Indo-Pacific lies m the almost entii e absence of coral- 
teedmg fishes There are scarcely any Squamipumes , 
Phiryngognaths, or Act onui idee, and the Teutkyes aie 
entirely absent, The genera that remain are such as aie 
found in the tropical zone generally, but the species are 
entirely different from those of the Indo-Pacific They are 
mixed with a sprinkling of peculiar genera, consisting of 
one or two species, like Discopyge , Hoplopagi us Doy- 
(h codon, but they are too few in number to give a strik- 
ingly peculiar character to this fauna. 

Three districts, are distinguishable, viz., the Central 
American, the Galapagos, and Peruvian We add a few 
remarks on the first only 1 That district shows so close an 
affinity to the Tiopical Atlantic that, if the two were not 
separated by the neck of land uniting North and South 
America, they would most assuredly be regarded as em- 
bracing a single fauna With scarcely any exceptions 
the genera are identical, and of the species found on the 
Pacific side nearly one-half have proved to be the same 
as those of the Atlantic The explanation of this fact ha3 
been found m the existence of communications between the 
two oceans by channels and straits which must have been 
open till within a recent period The isthmus of Cential 
America was then partially submerged, and appeared as a 
chain of islands similar to that of the Antilles , but as the 
reef-buildmg corals flourished chiefly north and east of 
those islands, and were absent to the south and west of 
them, reef fishes were excluded from the Pacific shores 
when the communications were destroyed by the upheaval 
of the land. 

Southern Tempebate Zone —This zone includes the 
coasts of the southern extremity of Africa from about 
30° S lat, of the south of Australia, with Tasmania, and 
of New Zealand, and the Pacific and Atlantic coasts of 
South America between 30° and 50° S lat. 

The most staking character of this fauna is the reappear- 
ance of types inhabiting the coirespondmg latitudes of the 
northern hemisphere, and not found in the intervening 
tiopical zone. This interruption of the continuity in the 
gcogtaphical distribution of shore fishes is exemplified by 
species as well as genera, for mstance — Chimcet a monsti osa, 
Galeus cams , Acanihias vulgaris , A cantinas blamvilhi , 
Rhina squatina, Zeus faber , Lophius piscaiot im, Centriseus 
scolopax , Engraidis encrasickolus , Clupea sptattus. Conger 
vutgai is Instances of genera are still more numerous : — 
Cest) acton, Spmax, Pridiophoi us, Bata, CallantJizas , 
Polypi von, Eistiopterus, QantJiarus, Pox, Girella, Pa - 
r/ellus } Chdodactylus , Bebasies, Aploactis, A gonus, Lepidopus, 
Cyttus, Psycliroluiidae, Notacanthus , Lycodes , Merluccius, 
Lotella, Phycis , Motella ; Aulopus ; Urocamjms , Sol&tvr 
gnatkin , Myxine 

Naturally, where the coasts of the tropical zone are con- 
tinuous with those of the temperate, a number of tropical 
genera enter the latter, and genera which we have found 
between the tropics, as well as in the temperate zone of the 
northern hemisphere, extend m a similar manner towards 
the south. But the truly tropical forms are absent , there 
are no Squamipmnes, scarcely any Mulhdce, no Atronuri , 
no Teutkyes, no Pomacenindce (with a single exception 
on the coast of Chili), only one genus of Julidma, no 
Scarma, which are replaced by another group of Pharyn- 
gognaths, the Odacina The Labrina, so characteristic of 
the temperate zone of the northern hemisphere, reappear in 
a distinct genus (Malacoptmis) on the coast of Juan Her- 
nandez. 

The family of Beryculce, equally interesting with regard 

1 Tor the others the leader is refen ed to Gunther’s Introduction to 
the Study of Fishes, p. 280. 


to then distribution in tune and m space, consists of tem- 
plate and tropical genera The guiu» by which this 
family is represented m the southern tempeiate zone 
(. T/achichthys ) is much moie nearly allied to the northern 
than to the tiopical genera. 

The true Coitma and Uttti o 1 epulina (forms with a bony 
stay of the prseoperculum, which is generally armed) have 
not crossed the tropical zone , they aie replaced by fishes ex- 
tremely similar in geneial form, and haring the same habits, 
but lacking that osteological peculiarity Their southern 
analogues belong chiefly to the family Ti aehmnhe, and are 
types of genera peculiar to the southern hemisphere. 

The Discoboli of the northern hemisphere likewise have 
not penetrated to the south, where they are ^presented by 
Gobiesocidoe These two families replace each other m 
their distribution over the globe. 

Nearly all the Plein onectidce (but they aie not numer- 
ous) belong to distinct genera, some, however, being 
remaikably similar m general form to the noithern Pleiuo- 
nectes 

With Gadoids Myxmidce reappear, one species being 
extremely similar to the Emopean My ane Bdello&toma 
is a genus peculiar to the southern temperate zone 

As in the northern temperate zone, so m the southern 
the number of individuals and the variety of fuims is much 
less than between the tropics. This is especially apparent 
on comparing the numbers of species constituting a genus 
In this zone genera composed of more than ten species aie 
the exception, the majority having only from one to five 

The proportion of genera limited to this zone is very 
high, about 65 out of a total number of 170 being peculiar 
to it 

1 The Cape of Good Hope district Many of the genera 
found m this district are northern foims {ChiniCLUi, Galeus, 
Sey Ilium, Acanihias , Toipcdo , Earn, JDcntex , Caathaius, JJvi, 
Sagrus, Pagrus, Paycllus , Qlmpophrys , Sebastcs, Sphyuvna j 
Lepidopus , Thyt sites , Zeus, Lophius , Motella), which, m con- 
junction with the peculiaily southern types ( Gallo? hynchus , Ohilo- 
dadylus, Agnopus, Clmus, Genypterus, BdelloUoma) leave no 
doubt that this distuct belongs to the southern temperate zone, 
whilst the freshwater fishes of South Afar a aie member of the 
tropical fauna Only a few {Ehmobatus, Nat cine, Asti ape, and 
Sphyrama) have entered from the neighbouring tropical coasts The 
development of Sparoids is greater than, in any of the othei districts 
of this zone, and may be regarded as one of its distinguishing 
features. 

2 The South Australian district comprises the southern coasts 
of Australia (noith wards to about the latitude of Sydney), 
Tasmania, and New Zealand It is the nehest m the southern 
temperate zone, paitly m consequence of a considerable influx of 
tropical forms on the eastern coast of Austialia, vvhcie they pene- 
trate farther southwards than would he expected fiom merely 
geographical considerations, partly in consequence of the thorough 
manner in which the ichthyology of New South Wales and New 
Zealand has been explored Of the 120 geneia hitherto found m 
this district 42 are peculiar 

The shore fishes of New Zealand are not so distinct horn those of 
south-eastern Australia as to deserve to he placed m a sepuate dis- 
trict With the exception of the genera which enter this zone from 
the tropics, and which are more numerous on the Australian coast 
than on that of New Zealand, and a few very loeal genei a m addition , 
the lemaxnder are identical Many of the South Austialian species, 
too, are found also on the coasts of New Zealand The principal 
points of difference are the extraordinary development of Mon- 
acanthus on the coast of South Australia, and the appaiently total 
absence m Australia of Gadoids, which in the New Zealand fauna 
aie represented by 6 geneia 

3 The Chilian district extends over 20 degrees of latitude only, 
and is neaily straight In its northern and warmer parts it is of a 
very uniform character , it is theie exposed to high and rrrcgulai 
tides, and to remarkable and sudden changes in the levels of land 
and water, which must seriously interfere with fishes living and pro- 
pagating near the shore. No river of considerable size interrupts 
the monotony of the physical conditions, to offer an additional 
element m favour of the development of littoral animals. In the 
southern parts, where the coast is lined with archipelagoes, the 
climate is too severe for most fishes. All these conditions combine 
to render this district comparatively poor as regaids variety of •'bore 
fishes $ they belong to 45 genera, of vlncli 6 onh axe not found m 
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An nr* n»* Ouun — T u this fauna we refer the shore 
it'll > »*f tii f^uthurnmofet extremity of South America, 
n m :> P S I at* v> itii Tierra del Fucgo and the Falkland 
I hni K ail tln»-e ot Kerguelen's Land, with Fiince 
E<Uard» I-lud No fLhes aie known from the other 
oeeiiiiu LLimK uf these latitude-*- 
In the -oitliwHi hemisphere suifaee lidies do not ex- 
tend fir towards the pole as in tlie noithem j none are 
kuo* u beyond 0d J H Lit., and the Antarctic fauna which 
analogous to the Arctic inhabits coast* mote than ten 
i U* gi o w" t* ni i 1 r to the c< (uator It i* ve ry probable that the 
shuie^ between <i0’ and the Antarctic Circle are inhabited 
by n 4 i !i 4 lutiicientlj numerous to supply part of the means 
of sub- totem v for the Luge seals which there pass at least 
townie portion ot the year, but lutheifo none have been 
obtain. 1 by nutui allots; all that the present state of our 
knowltdge justifies u^ in saving is, that the general char- 
acter of the fauna of Magellan* Straits and Kerguelen's 
L uid k extremely himilQr to that of Iceland and Greenland* 
As in the Ai etie fauna, Chondropterygians are rare, and 
arc represented by Aovdhim vnlgans and species of Earn 
lfah*rt}Pmh have not yet been found so far south, but 
G nfforhyndiu*, which is not uncommon near the northern 
boundary of this fauna, may prove to extend into it 
As to Aeantkfpterygkms, Cataphrarti and Rrorp&nhk? 
are represented as in the Arctic fauna, two of the genera 
m and A'/miu) being identical. The Cothd*€ are 
re] dated by six genera of Tmdtuutkr, remarkably similar 
m form to Arctic t\pe* ; hut Eighth and the characteristic 
Arctic RLnuioid* are absent* 

Gadoid fi-hes reappear, but are less developed , as usual 
they are accompanied by J Itmne. The reappearance of so 
specialized a genus as Lymles is most remarkable. Flat- 
fishes are Aw as in the north, and belong to peculiar genera 
Fhysoitomes are probably not entirely absent, but 
hitherto none have been met with so far south. Lopho- 
branch* am rare, as in the Arctic zone ; it is noteworthy, 
however, that a peculiar genus, with persistent embryonic 
characters (Protoi'amjnd), is rather common on the shores 
of the FdHaud Hands, 

Pelagic Fishes. 

^Pekglc fishes, — that i% fishes inhabiting the surface of 
mid-ocean, —belong to various orders, m, Chondropter- 
ygians, Acmthopterygians, Physostomes, Lophobranchs, and 
Plectogaaths. Neither Anacanths nor Pharyngognaths con- 
tribute to this series of the marine fauna. The following 
genera and families are included in it ;• — 

f f l — Carclmrias, Galeoeerdo, Thalawso- 
rhiniH Zygamo, Trkmodon, Lamnidrn, Bhinodon, Notida- 
uhl v, Lvmrgu*, Euprotomicrus, EchmorMnus, Mstlus ; 
Myliobatidx 

^ J tndtfo’j^rpi i — Dactyloptems, ^licropteryx, Sernn- 
Lrina, Gastroehkma, Xoineus, Centrolophus, Coxyplimnina, 
Seriiojfl, Temnndon, Naucraies, Psen&s, Xipbiidi, Anten- 
narius. 

Phywuithni — Stemoptychidie, Seopelu^ Asferonesthes, 
Bcombresoeidm (majority) 

Lopkofamnt'hii. — HipjKirampii*. 
PMogmtkL^Onhxgoehcm f and some other Gymno- 
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Ielagic fidies differ much fiom one another m their 
mode of life The majority are excellent swimmers, -winch 
not only can move with great rapidity, but aie also possessed 
of great power* of endurance, and are thus enabled to con- 
tinue their course for weeks, apparently without the neces- 
sity of rest , such are many sharks, scombroids, dolphins, 
pilot-fish, sword-fishes. In some, as in Eactyloptey us and 
IE u^dvs, the ability to take dying leaps out of the water 
is superadded to the power of swimming (flying-fishes) 
But m others the power of swimming is greatly reduced, 
asm AiitentKinvs, Hippocampus, and Gymnodonts, they 
frequent places in the ocean covered with floating seaweed, 
or drift on the surface without resistance, at the mercy of 
wind and cut rent The Echenm or sucking-fishes attach 
themselves to other huge fishes, ships, or floating objects, 
and allow themselves to be carried about, unless change of 
climate or want of food obliges them to abandon their 
temporary carrier Finally, another class of pelagic fishes 
come to the surface of the ocean during the night only , m 
the day time they descend to some depth, where they are 
undisturbed by the lays of the sun or the agitation of the 
surface-water, such are Emma, the Stanoptychidce , 
Scopdasy A&fionesthes , — fishes the majority of which are 
provided with those extraordinary visual oigans that we 
find so much developed m the true deep-sea fishes. Indeed, 
this last kind of pelagic fishes constitutes a connecting link 
with the deep-sea forms 

Pelagic fishes, like shore fishes, are most numerous m 
the tropical zone; and, with few exceptions ( Eckmmhinus , 
Psenes, Sky noptychidce, Astroyiestlm), the same genera are 
represented in the tropical Atlantic as well as m the 
Indo-Pacific. The number of identical species occurring 
in both these oceans is great, and probably still greater 
than would appear from systematic lists, m which there 
are retained many specific names that were given at a 
time when species were believed to have a very limited 
lange. The pelagic fauna of the tropics gradually passes 
into that of the temperate zones, only a few genera, 
like Cyhium , Pscnes, Ayitennanas, being almost entirely 
confined to the tropics. All the other tropical genera range 
into the temperate zones, but their representatives become 
fewer with the increasing distance from the equator. 
North of 40° N iah many genera have disappeared, or are 
met within isolated examples only, as Gar duo las , Zygoma, 
K oh Janus, Myliobatidce , Eactyloptenis, , Echeneis, JPonuus, 
Caryphama , Schedophilm, Seriola , Temiodon , Antennanns, 
Sternoptychidai, Astroncsthes, Ezocoetm, Tehodm . , Eiodon ; 
and only one genus of sharks, Gaieocerdo , approaches the 
Arctic Circle. Some few species, like Antennarius, Scopehts , 
are carried by currents near to the farther confines of the 
temperate zones ; but such occurrences axe accidental* and 
these fishes must be regarded as entirely foreign to the 
fauna of those latitudes. On the other hand, some pelagic 
fishes inhabit the temperate zones, whilst their occurrence 
within the tropics is very problematical,* thus, in the 
Atlantic, Thnfassorhnus, Sekiche , Lrcmargvs, Cenirolophts , 
Diana , Aitmma, Lamjms (all genera composed of one or 
tw*o species only). Besides the shark mentioned, no other 
pelagic fishes are known from the Arctic Ocean. 

TVe possess very little information about the pelagic fish- 
fauna of the southern oceans. This much only is certain, 
that the tropical forms gradually disappear, but it would 
ha hazardous, in the present state of our knowledge, to 
slate even approximately the limits of the southward range 
of a single genus. Scarcely more is known about the 
appearance of types peculiar to the southern temperate 
zone, — for instance, the gigantic shark PJdnodon repre- 
senting the northern Selmiie, near the coasts of South 
Africa, and the Scombroid genus Gastrochwma, in the 
South Pacific. 
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The la l go 4 of mime fishes lilmuhlm ?, Sdarfie, Cm - 
tarnation, J[ijh»huti>hv, Thy ruin% Xiphiuh, Otthvjon^an, 
belong to the pelagic fauna Young fishes are frequently 
found m mid-ocean, which ate the offspring of shore fishes 
normally depositing then spawn near the coast The 
maimer m which this fry passes mto the open sea is 
unknown, for it has not yet been ascertained whether it 
ls carried by cui rents from the place where it was deposited 
originally, oi whethei shore fidies sometimes spawn at a 
distance from the coast We may remember that shore 
fi^hei inhabit not only coasts but also submerged banks 
v, ith borne depth of watei above, and that, by the action 
of the watei, spawn deposited on tlie^e latter localities is 
very liable to be dispeised over wade aieas of the ocean 
Embryos of at least some shore fishes hatched under 
abnormal conditions seem to have an abnormal growth up 
to a certain period of their life, w’hen they pensh The 
Lqjtoctphah must be regarded as such abnormally developed 
forms, Fishes of a similar condition are the so-calied pelagic 
Pluffusae, young Pleuronectoids, the origin of which is still 
unknown As already mentioned, flat-fishes, like all the 
othei Anacanths, aie not otherwise represented in the 
pelagic fauna 

Deep-Sea Fishes 

The knowledge of the existence of deep-sea fishes is one 
of the recent discoveries of ichthyology. It was only about 
twenty years ago that, from the evidence affoided by the 
anatomical structure of a few singular fishes obtained in 
the North Atlantic, an opinion was expressed that these 
fishes inhabited great depths of the ocean, and that their 
organization was specially adapted for In mg tinder the 
physical abyssal conditions, These fishes agteed m the 
character of their connective tissue, which was so extremely 
weak as to yield to, and to break under, the slightest 
pressure, so that the greatest difficulty was experienced m 
preserving their body m its continuity Another singular 
circumstance was that some of the examples were picked 
up floating on the surface of the water, having met their 
death whilst engaged in swallowing or digesting other 
fishes not much smaller in size if not actually larger than 
themselves. 

The first peculiarity was accounted for by the fact that, if 
those fishes really inhabited the great depths supposed, their 
removal from the enormous pressure under which they 
lived would be accompanied by such an expansion of gases 
within their tissues as to rupture them, and to cause a 
separation of the parts which had been held together by 
the pressure. The second circumstance was explained thus. 
A raptorial fish organized to live at a depth of between 
500 and 800 fathoms seizes another usually inhabiting a 
depth of between 300 and 500 fathoms In its struggles 
to escape, the fish seized, being nearly as large or stiong as 
the attacking fish, carries the latter out of its depth into a 
higher stratum, where the diminished pressure causes such 
an expansion of gases as to make the destroyer with its 
victim rise with increasing rapidity towards the surface, 
which they reach dead or in a dying condition Specimens 
in this state aie not rarely picked up , and as, of course, 
it is but comparatively few that can by accident fall into 
the hands of naturalists, occurrences of this kmd must 
happen very often. 

The existence of fishes peculiarly adapted for the deep 
sea has thus been a fact maintained and admitted for some 
time in ichthyology ; and as the same genera and species 
were found at very distant parts of the ocean, it was further 
stated that those deep-sea fishes were not limited in their 
range, and that, consequently, the physical conditions of 
the depths of the ocean must be the same or nearly the 
same over the whole globe. That deep-sea fishes were not 


of a pecuhai order, but chiefly modified foims of surface 
types, was another conclusion airived at fioin the spoiadtc 
evidence collected during the period which preceded sys- 
tematic deep-sea dredging 

Nothing, however, wa^ positively known as to the exact 
depths inhabited by those fishes until observations were 
made during the voyage of H M S, “ Challenger 3 The 
lesults obtained by this expedition affoided a surer and 
moie extended basis, for our knowledge of deep-sea fishes. 

The physical conditions of the deep sea, which must affect 
the organization and distribution of fishes, are the folluw- 
mg — 

1 Alienee of sunlight Probably the lays of the sun 
do not penetrate to, and certainly do not extend beyond, a 
depth of 200 fathoms, therefore we may consider this to be 
the depth wdiere the deep-sea fauna commences Absence 
of light is, of necessity, accompanied by modifications of the 
organs of vision and by simplification of colours 

2. The absence of sunlight is m some measure compen- 
sated by tkepie^enee of phosphorescent light, produced by 
many marine animals, and also by numerous deep-sea fishes 

3 Depression and equality of the tempeiatuie. At a 
depth of 500 fathoms the temperature of the water is 
alieady as low as 40 a Fahr., and perfectly independent of 
the temperature of the surface-water , and from the greatest 
depth to about 1000 fathoms beneath the surface the tem- 
perate e is uniformly hut a few degrees above the freezing 
point Temperature, therefore, ceases to offer an obstacle 
to the unlimited dispersal of the deep-sea fishes 

4. The increase of pressure by the water The pressure 
of the atmosphere on the body of an animal at the level 
of the sea is 15 11) per square inch of suifaco , but under 
water the pressure amounts to a ton weight for every 1000 
fathoms of depth. 

5 With the sunlight, vegetable life ceases m the depths 
of the sea. All deep-sea fishes are therefore carnivorous,— 
the most voiacious feeding frequently on theii own 
offspring, and the toothless kinds being nourished by the 
animalcules which live on the bottom, or which, “like a 
constant rain/ settle down from the upper strata towards 
the bottom of the sea. 

6. The perfect quiet of the water at great depths. The 
agitation of the water caused by the disturbances of the air 
does not extend beyond the depth of a few fathoms , below 
this surface-stiatum there is no movement except the 
quiet flow of ocean-currents, and near the bottom of the 
deep sea the water is probably m a state of almost entiie 
quiescence. 

The effect upon fishes of the physical conditions described 
is clearly testified by the modification of one or more parts 
of their organization, so that every deep-sea fish may be 
recognized as such without the accompanying positive 
evidence that it has been caught at a gteat depth , and, vice 
versa , fishes reputed to have been obtained at a great depth, 
aad not having any of the characteristics of the dwellers of 
the deep sea, must be regarded assuiface fishes. 

The most striking characteristic found m many deep-sea 
fishes is in relation to the tremendous pressure under 
which they live Their osseous and muscular systems are, as 
compared with the same parts of surface fishes, very feebly 
developed. The bones have a fibrous, fissured, and cavern- 
ous texture ; they are light, with scarcely any calcareous 
matter, so that the point of a needle will readily penetrate 
them without breaking The bones, especially the vertebra?, 
appear to be very loosely connected with one another ; and 
it requires the most careful handling to avoid the break- 
ing of the connective ligaments. The muscles, especially 
the great lateral muscles of the trunk and tail, are thin, the 
fascicles being readily separated from one another or torn, 
and the connective tissue being extremely loose, feeble, or 
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qpir* fitly ab^nt Tins pcmlhnfy has bem observed in 

tilt* Ti i hit i tut !>* f P{‘r*j7?>»frt'>, Cktasiiiohto, Mebiiioatu^ 
Si Hist* But we cautmt assume that it actually 
whist thine Ibbe* txisfc under their natural con- 
ditrnrn. rforne of them are most rapacious creatures, which 
nui^t bt. able to execute rapid and powerful movements to 
catch and overpower their prey , and fur that object their 
mu-cuhr system, thm as its la\ era maj be, must be as firm, 
and the chain of the segments of their vertebral column as 
firmly linked together as in surface fishes* It is evident, 
therefore, that the change which the body of those fishes has 
undergone on their withdrawal from the pressure under 
which they live is a much aggravated form of the affection 
th it m experienced by persons reaching great altitudes in 
their ascent of a mountain or in a balloon. In every living 
organism with an intestinal tract there are accumulations 
of free gases ; and, moreover, the blood and other fluids, 
which, penetrate every part of the body, contain gases m 
solution* Under greatly diminished pressure these gases 
expand, fo that, if the withdrawal from a depth is not an 
extremely slow and gradual process, the various tissues must 
i>e distended, loosened, ruptured ; and what is a vigorous 
fish at a depth of 500 fathoms or more appears at the 
surface as a loosely-jointed body which, if the skm is not 
of sufficient toughne^, can only be kept together with 
difficulty* At great depths a fibrous osseous structure and 
a thin layer of muscles suffice to obtain the same results 
for which, at the surface, thickness of muscle and firm 
osseous or cartilaginous tissue are necessary 

The muciferous system of many deep-sea fishes is de- 
veloped m an extraordinary degree. We find in fishes 
which are comparatively little removal from the surface 
(that is, to depths of from 100 to 200 fathoms) the lateral 
line much wider than in their congeners or nearest allies 
which live on the surface, as in TrachicMhy Ilvplustethus , 
many Scorjxmidtr. But in fishes inhabiting depths of 1000 
fathoms and more the whole muciferous system is dilated ; 
it is especially the surface of the skull which is occupied by 
large cavities (Mucrund^ deep-sea Qphidiidve), and the 
whole body seems to bo covered with a layer of mucus. 
These cavities collapse and shrink in specimens which have 
been preserved in spirit for some time, but a brief re- 
immersion m water generally suffices to show the immense 
quantity of mucus secreted by them. The physiological 
vm of this secretion is unknown; it has been observed 
to have phosphorescent properties in perfectly fresh 
specimens. 

The colours of deep-sea fishes are extremely simple, their 
bodies being either Mack or silvery ; in a few only are 
$otm filaments or the fin-rays of a bright scarlet colour. 
Among the black forms albinoes are not rare. 

The organ of sight is the first to be affected by a sojourn 
in deep water. Even in fishes which habitually live at a 
depth of only B0 fathoms, we find the eye of a propor- 
tionally larger size than in their representatives at the 
surface. In such fishes the eyes increase in size with the 
depth inhabited by them, down to the depth of 200 fathoms, 
the large organs being necessary to collect as many rays 
of light as possibla Beyond that depth small-eyed as well 
as large-eyed fishes occur, the former having their want of 
vision compensated by tentacular organs of touch, whilst 
the latter have no such accessory organs, and evidently see 
only by the aid of phosphorescence. In the greatest depths 
blind fishes occur, with rudimentary eyes and without 
special organs of touch. 

Many fishes of the deep sea are provided with more or 
lm^ numerous, round, shining, mother-of-pearl-coloured 
bodies, imbedded in the skin. These so-called phosphoras- 
cent or luminous organs are either larger bodies of an oval 

irregularly elliptical shape placed on the head, in th© 
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\icmifcyof the eye, or smaller round globulai bodies arranged 
symmetrically in series along the side of the body and tail 
especially near the abdominal profile, less frequently along 
the Lack The former kind of organs possess m the mteuui 
a lenticular body, like the lens of an eye, and aie considered 
by some natuialists true organs of vision (accessory eyes), 
the function of the latter, which have a glandular structure, 
being left unexplained by them 

There is no doubt that the fuactions of these organs 
have some relation to the peculiar conditions of light under 
which the fishes provided with them live, these fishes being 
either deep-sea forms or nocturnal pelagic kinds. And it is 
highly X->robable that all produce and emit phosphorescent 
light, enabling the fishes to see m the daikness of the night 
or of the depths of the sea. 

Whenever we find m a fish long delicate filaments de- 
veloped m connexion with the fins or the extremity of the 
tail, we may conclude that it is an inhabitant of still water 
and of quiet habits. Many deep sea fishes (Trachyptei nice, 
MacrundWy Ophidndce , JBathypUrois) are provided with 
such filamentous prolongations, the development of which is 
perfectly in accordance with their sojourn in the absolutely 
quiet waters of abyssal depths 

Some of the raptatorial deep-sea fishes have a stomach so 
distensible and capacious that it can receive a fish of twice 
or thnee the bulk of the destroyer (MelanocetiiSj Chasmodus , 
Saccopkaryiur) Deglutition is performed in them, not by 
means of the muscles of the pharynx, asm other fishes, but 
by the independent and alternate action of the jaws, as in 
snakes. These fishes cannot be said to swallow their food j 
they rather draw themselves over their victim, after the 
fashion of an Adima. 

Before the voyage of HM.S. “ Challenger/’ scarcely 
thirty deep-sea fishes were known This number is now 
much increased, six times as many new species and genera 
having been discovered. Modifications of certain organs, 
perfectly novel, and of the greatest interest, were found ; 
but, singularly, no new types of families were discovered, 
— nothing but what might have been expected from our 
previous knowledge of this group of fishes 

The fish fauna of the deep sea is chiefly composed of 
forms or modifications of forms which we And represented 
at the surface in the cold and temperate zones, or which 
belong to the class of nocturnal pelagic fishes The Chon- 
dropterygians are few in number, not descending to a 
greater depth than 600 fathoms. The Acanthopterygians, 
which form the majority of the coast and surface faunas, 
are also scantily represented; genera identical with surface 
types are confined to the same inconsiderable depth as the 
Chondropterygians, whilst those Acanthopterygians which 
are so much specialized for a life in the deep sea as to 
deserve generic separation range from 200 to 2400 fathoms. 
Three distinct families of Acanthopterygians belong to the 
deep-sea fauna, viz., Trachypterid<s, Lophotidce, and JS r ota- 
canthidce ; they consist of three, one, and two genera 
respectively. 

Gadidce, Ophidiid<E y and Macniridue are very numerous, 
ranging through all depths; they constitute about one- 
fourth of the whole deep-sea fauna. 

Of Physogtowii) the families of SienioptycMdce y Scopelidce, 
St&miafidm, Salmonidce , Bathythrisddm y Alepocephalidce, 
Ilalomuridazt and Murcemdce are represented Of these 
the Scopeloids are the most numerous, constituting nearly 
another fourth of the fauna. Salmonidce are only repre- 
sented by three small genera. Bathytkrissidce include one 
species only, which is probably confined in its vertical as 
well as its horizontal range; it occurs at a depth of about 
350 fathoms in the sea of Japan. The Alepocephalidm and 
Halosauridaz, known before the “Challenger” expedition 
from isolated examples only, prove to be true, widely- 
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spread, deep-sea types Eels are well represented, and seem 
to descend to the greatest depths Myxme has been ob 
tamed from a depth of 345 fathoms 

The greatest depth hitherto reached by a diedge m winch 
fishes were enclosed is 2900 fathoms But the specimens 
thii'j obtained belong to a species (Gonostoma muroclon) 
which seems to be extremely abundant in upper strata of 
the Atlantic and Pacific, and were therefore most likely 
caught by the dredge in its ascent The next greatest 
depth, viz, 2750 fathoms, must be accepted as one at 
which fishes do undoubtedly live, — the fish obtained from 
this depth of the Atlantic, Bathyopkis ferox , showing by 
its whole habit that it is a form living on the bottom of 
the ocean 

CLASSIFICATION 

The class of fishes is divided into four subclasses ■ — 

I Palceichthyes — Heart with a contractile conns arte- 
riosus, intestine with a spiral valve; optic nerves non- 
decussatmg, or only partially decussating 

II Teleostei . — Heart with a non-contractde bulbus 
arteriosus , intestine without spiral valve , optic nerves 
decussating. Skeleton ossified, with completely separated 
vertebrae 

III Gyclosiomata — Heart without bulbus arteriosus ; 
intestine simple Skeleton cartilaginous and notochordal 
One nasal aperture only Ho jaws, mouth surrounded 
by a circular lip 

IV, Leptocanlu — Heart replaced by pulsating sinuses, 
intestine simple Skeleton membrano-cartilaginous and 
notochordal. Ho bram , no skull 

Subclass I, — Palceichthyes. 

This subclass comprises the sharks and rays and the 
Ganoid fishes Though it is based upon a singular con- 
currence of most important characters, its members exhibit 
as great a diversity of form, and as manifold modifications 
m the remainder of their organization, as the Teleostei The 
Palceichthyes stand to the Teleostei in the same relation as 
the Marsupials to the Placentaha , Geologically, as a sub- 
class, they were the predecessors of Teleosteous fishes , and 
it is a remarkable fact that all those modifications which 
show au approach of the iehthyic type to the Batraehians 
are found in this subclass. It is divided into two orders, 
— the Ghondropterygn and the Ganoidei 

Oedee I — Ghondropterygn. 

Skeleton cartilaginous Body with medial and paired fins, the 
hinder pair abdominal. Yertebral column generally heteroceical, 
the upper lobe of the caudal fin produced. Grills attached to the 
skin by the outer margin, with several intervening giU-openings ; 
rarely one external gill-openmg only No gill-cover No air- 
bladder Two, three, or more senes of valves in the conus 
arteriosus Ova large and few m number, impregnated and, in 
some species, developed within a uterine cavity Embryo with 
deciduous external gills Males with mtromittent organs attached 
to the ventral fins 

Tins order, for which, also, the name Elasmodmnchn has been 
proposed (by Bonaparte), comprises the sharks, rays, and ehrmseras 
It is divided into two suborders , — Plagwstomata and Holocephala 

Suborder I Plagwstomata — -From five to seven gill- openings 
Skull with a suspensonum and the palatal apparatus detached 
Teeth nnmeious 

The Plagiostomes differ greatly from each other with regard to 
the geneial form of the body In the shaiks, or Pdachoidei, the 
body is elongate, more oi less cylindrical* gradually passing into 
the tail , the gill-openings are lateral In the rays, or Batcndei, 
the gill-openings are always placed on the abdominal aspect of the 
fish ; the body is depressed, and tbe trunk, which is surrounded by 
the immensely developed pectoral fins, forms a broad fiat disk, of 
which the tail appears as a thin and slender appendage Spiracles 
are always present , the number of gill-openmgs is constantly five , 
there is no anal fin , the dorsal fins, if present, are situated on the 
tail Some of the rays, however, approach the sharks m having the 
caudal portion less abruptly contracted behind the trunk 

Fossil Plagiostomes are very numerous in all formations Some 


of the earhest determinable fish remains are, or are believed to be, 
derived from Plagiostomes Those which can be refen ed to any of 
the families specified below will Be mentioned m due course, but 
tlieie are otheis, especially fin-spines, which leaieus m doubt to 
winch group of Plagiostomes their owners had affinity, as Onckvs, 
from the Upper Silurian, continuing to Carboniferous formations , 
Piniemcantkus , Homacanthus , from the Devonian, Or acanthus, 
Gy r acanthus, Tristythius , Asti optychius, Ptychacanthus, Bpihcna- 
canthiLS , &e , from Caibomferous formations, L^pt acanthus, from 
the Coal to the Oolite , Chvhieantkus , Cncacanthus, Gyrvpnstu , and 
Zepramnthus , from the Coal-measures , Kemacanthus , Ltacaidhus, 
from the Trias , Astraumtkus , Mxjriamnthm, Pri stacantkus fiom 
the Jurassic group 

A Sdachmdei, Shaiks 

Family 1 Garcharndte — Eye with a nictitating membrane 
Mouth ciescent-shaped, inferior Anal fin piesent Two dorsal 
fins, the first opposite to the spaee between tho peetoral and ventral 
fins, without spine m front 

Geneia Caichanas (Blue Shark), Galeocado , GaUus (Tope), 
Zygoma (Hammerhead), Mi stdus (Hound), Bemigalcus , Loxodon 
Thalassoihmus , Triasnodon , Leptoca? chanas, and Tnacts Fossil 
Cor ax and Hemipnstis 

Family 2 Lammdce — Eye without nictitating membrane Anal 
fin present Two dorsal fins, the fiist opposite to the space between 
the pectoral and ventral fins, without spine in front Nostrils not 
confluent wnth the month, which is interior Spiracles absent oi 
minute 

Genera: Lemma (Porbeagle), Garcharodon , Odontaspxs, Alopecias 
(Fox-Shark), and Sdachc (Basking Shark) Fossil Garcharopm, 
Chcytes , Sphenodus, Gomphodus , and Anastradon 
Family 3 Ithinodontidm — No nictitating membrane Anal 
fin present Two dorsal fins, the fiist nearly opposite to the 
ventials, without spme m front Mouth and nostril near the 
extremity of the snout 

This small family comprises one species only, Lhinodon ty pious, 
a gigantic shark, which is known to exceed 50 feet m length 
Family 4 Notidamdce — No nictitating membiane One doisal 
fin only, without spine, opposite to the anal Dentition unequal 
m the jaws , in the upper jaw one or two pairs of awl-shaped teeth, 
the following six being broader, and provided w ith several cusps, 
one of which is much stronger than the others Lowei jaw with 
six laige comb-like teeth on each side, besides the smaller posteuor 
teeth Gill-openmgs wide, six in number m Rexanchns, seven m 
Reptanchus Fossil teeth belonging to this type liare been found 
in Jurassic and latei formations (Rottdanus anti AEUopos) 

Family 5 Scyllndce — Two dorsal fins, without spme, the fiist 
above or behind the ventrals , anal fin present. No nictitating 
membrane Spiracle always distinct Mouth inferioi. Teeth 
small, several series generally being m function. 

Genera ScyThwm, (Dog-Fishes), Pnstiurus , Parascylhum , Gin- 
glymostoma , Stegostoma , Ghiloscyllmm , Grossorhmus Fossil Scyl- 
hodus , Palceoscylhum , Thyclhna 
Family 6 Hylodontidce . — Two dorsal fins, each with a serrated 
spme Teeth rounded, longitudinally striated, with one larger 
and from two to four smaller lateral cusps Skin covered with 
shagreen 

Extinct From Carboniferous, Liassic, and Triassic formations 
Several genera have been distinguished , and, if Gladodus belongs to 
this family, it was represented even in the Devonian 
Family 7 Cesiractontidee — No nictitating membrane. Two 
dorsal fins, the first opposite to the space between the pectoral and 
ventral fins ; anal fin present Nasal and buccal cavities confluent. 
Teeth obtuse, several senes being m function 
This family is one of particular interest, because representatives 
of it occur in numerous modifications m Primary and Secondary 
strata Their dentition is uniformly adapted for the prehension and 
mastication of crustaceous and hard-shelled annuals The fossil 
forms far exceeded in size the species of the only surviving genus, 
Oestracion (the Port Jackson Snaik) , they make their appearance 
with Gtenoptychius m the Devonian , this is succeeded in the Coal- 
measures by Psmimodus, Ckomatodus, Petrodus , Gochlwdus, Poly - 
rlmzodus, &c., and in the Trias and Chalk by Strqphodus, Acrodus, 
Thectcdus, and Ptychodus Of the 25 genera known, 22 have 
lived m the periods preceding the Oolitm 

Family S. Spinaoidce — No membrana mciifcans. Two dorsal 
fins , no anal Mouth but slightly arched , a long, deep, straight, 
oblique groove on each side of the mouth Spiracles present ; gill- 
openmgs narrow. Pectoral fins not notched at their origin 
Genera * Cmtnna , Acanihias (Spiny Dog-Fish), Centrophorus, 
Spinax, Cent? oscylhum, Scy mmis, Lcsmargus (Greenland Shark), 
Edunoi lnnus, Eup? otomicms and Isist-ms The latest of these 
fishes is the Greenland shark, which attains to a length of 15 feet, 
and is common m the Arctic regions Fossil genera Palceospmaso 
and Drepanephorus , from Cretaceous and Jurassic formations. 

Family 9 Rhmidm . — No anal fin ; two dorsal fins Spiracles 
piesent Pectoral fins large, with the basri portion prolonged 
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to.v tI-, Kt a:: g : * -nti tL. Li vl Gul-op* nmg*> rail a 
1 ml, | r.'y i r« l k to ba-c ci the putuial Snirato vote, 

i v*UL ‘V . T-to *m* i 

a u 1 • L t.*u *Ang I-IVL, ' or 1 Munk-Fndi” {It, u. at 

^ >* , s . to * pn «uLf» to m*> an it uauls g* rural form and 

It 1 »* tori t *to lv alto 1 to the *■ Augel-Itob, * aio 

h u I :L h h*r # uA hue tom iWritod as Tmvuon The 
tonua/ ra e. liiin Lht? fi&LAih ts may have been allied to this 
f . i iy. 1 a ,t %u & anr* 1 with a spine immediately behind tha head. 

I Jvto F /* J <*, 7 v ?i t. —Juie rostral cartilage is produced into 
•Vi v '-\u *'? l’'iS t Hit 1 mitoa, aimed along each edge with a 
m t th ( tw 1 

to* - A u\> r each r ■>( ml fit* the common taw-tohe* an to he 
• -to i k t d Vith them, hut their gill-op* nmes ait* Lit* re], 
v* l L : v f i, 0 Iy i ne a*uus is known, Ps.AwA >n f s which 

0 a.- in to Au-tuhaa cr 1 Japan -ic -t is. from the 

L. * , bn) ^ 1 1 j L He itn n* tr si aikuitni* tu tlu» family. 

B & *’,A , Fu\ 

Faiwy 1 it L L — The bum t m piudva 1 into an exceedingly 
hi fht Iwmu.'L ^ 41 '* l v*th a nu »> of atxuiig tttoh ahng each 

1 V i" >w u 

» *il i'< ? ii nidy I* L, >* iw-Fito A 

I auto J L*\ T tt\ ht . — Tad btr 114 and Lug, with twu v til- 
u ;« I *} ,V d J end iiiHj and a tomntudm d fold on l.is li aide , * nidal 
ih ,rh«}w L INk not mx chiton dihtti tViajt»l T»oi:i»»iiit the 
pM total fuss not h vig » onuuL d to the ?n» >ut, Teeth obtuse, 
p i iu*dar } the d lit il -udau s ot the 3 iw n in mg undulated. 

G, m ia * JJi 4 n* h> J > ^ h, Rhub>h it"% and Ttfj'jont/i kw*i, Fn**J 
> hi*. * and Tr / r/t nr. 

" 1 .mil 1 . ,t ih^ F ,tnlt < i,EL trio Kq ah — Trunk a Load, smooth 
d i i id wuh a Lngdudiud foil on cwh&ide; ir*yed domd 
tu * - tr tier dly, , ! *d a t and d alw aj>, prea* nt Anterior naial \ ah es 
c aghn ui m-o a idrai*galai loU*. An A etna organ composed of 
li ti al h x tgnji J i:Um\ U tww 11 tin pectoral fins and tht he tJ 
t!i utiu Ti'tjf h }} Xircc/ir, Ilijprv'^ Ihbibyjjy^ ti from Peru Abrupt f 
and T> ia> j <l A Urge fcdi, with tin general appearance ot a torpedo, 
his k -a i'.mj l at Munie Iklct, and V'jdtAtihs from the Upper 
Cr> Uu ous lamotone of Lchaimn. is prt»l*ahly another extinct lepre- 
bentititu oi this fitnily. 

Family 4 Ilf ah — JPi JL Iroad, rhomhie, generally w itli aspcnties 
or spin s , tail with a longitudaial fold on uVh bide The pechiral 
has ixttml to xl j tnout. Tin eh i tne organ, 110 serrated caudal 
spm> . 

ton ra. lit* 1 \ lUys and ikt imiMi*, &tfW2&ry>j i n > 

ihaL f ' > a* lo*. lA Adh^vRrJS, 

F.tdv a Tr* j uti —Tin-* pectoral fins are uninxtmtptedly 
t autnn i t , a r iaie c d% the extremity <*f the *nouL Tail 

l vug "fa i ah ml 1, without lateral h rngitudmal folds, xertical fins 
1. «:e , i*r :mp if > tly dt aluptd, oft* 11 n. platted hy a strong serrattd 

apim. 

ikmm. n >jmn<*s 3 Tij>m (Htmg-Kays\ Urohphw, Ttao* 

FamJy 6 l>t vd-Fishes,*’ ^Sea-DeyOs,” or ‘‘Eagle- 

llays*’; —The ihsk is \&xy broad, m consef^tiene© of the great de- 
yelaan/nt of the pectoral fins, which, however, leave the sides of 
the head free, and reappeai at the extremity of the snout as a pair 
&{ det^hed (e^}ha]ie} lins. Vm|mrouB. 

Gkner&i Mghokttw, Ad*Mtivs, Rhmoptem, £wervh*itw, Cerato- 
pimt. Fragmentary portums of their tessellated dentition are com- 
mon in Ttnkarv formationg. 

SriuKii&iL II. MoUmph&la —One external gdl-openmg only, 
covered l»y a fold of the skin, which encloses a rudimentary cartifa- 
gmoua gill- cover ; four hrauehkl clefts within tha gill-cavity. The 
m&xIBaryand palatal apparatus coalwscnfc with the skull 
This suborder k represented in the living fkima % one family 
only, OkmMmiw ; it forms a coimecting link with Ac following 
order of tshes, the Ganoids In external appearance, and as re* 
puds rho Bimnm 4$ thnr organs of projwgatjuti* the chimeras are 
►Ibiiks The fmualw ms provided with ‘“Uasptrs^ in connexion 
wit a tk ventral fin% and the ova are large, encased in a horny 
t4pauh, md few im imnikr ; there is no doubt thai they are im- 
pr< gwattfd withm the oviduct, m in slmrks. The males are pro- 
vid«l wi*h a .smgular erectile appendage, spiny at its extremity, and 
it\ ml in a piano on the top of the head. On the other hand, 
tb« rt kiiuns uf the < bimasras to the Ganoid, and, more especially, 
to the jJipumuN t) pHi become manifest m their notochordal sktlehk 
and t ormnimv of cmnul eartOaga The Spine in front of the first 
dorsal ha k articulated to the neuml apophysis, and not merely im- 
planted in the soft pmrts ; it is immovable as in sharks. A eartila- 
jgirnms operculum mal es i ts ap ia orance, and the external gill-opening 
» single. Th© dentition is t h it of a Dipnoid, cadi ‘‘jaw 5 * being 
armed with a pmr of hntMl tleuhtl platta, with the addition of a jiair 
id smaller « nitmg tec Hub the upi*ei * 4 jan/* Fossils of similar 
dental eomhhmtion am not ram m strata commencing with the 
Liaa and the bottom of the Oolitic stones ; but it k Impossible to 
Mde in ereiy caso whether to fossil should be referred to the 


I Hob* ill'll t. tht Bipnooiw type According to Ktwbeiry, 

! Cl.ru t .i «d t -Ins ti*«>inence m the Devonian with IthytitlioJits, 

I the u: lain- of w In h w u . dr^oveiud by him m Ohio Undoubted 
1 LLinii.io.fk in* Lt ,u v - r a P&t?ictht$ 9 Gtnimhts, Isthjjodus , RJoph- 
! t h n t ard A Vs t j pnnapally iiom Mesozoic and Teituiy 

I foiiu •tom*' Yay umihi fosvJs oetm in the tonespondmg stiata 
I U Xuitn Airtu.a A srnglu species of Ctdh/JtyiuJtus has kui dis- 
1 euveiid b\ lies tor m the Lower Gieensand of New Zealand 
5 The lmm£ ehimreias are few in number, and remain within 1 eiy 
nicderate dmitii^ions, piobably not exceeding a length of 5 ieet, 
in; lusve if then lung filamentous, diphyceical tail They are 
: r.Lnul to two g p» r% Chi isua and Cidhtfojfichvs* 

; Oildle II —ftenoidci 

I Hkf h-ton eaitihdnons or ossified Body with medial and paued 
i fiua, the hindn^pan aldominal Gills tiee, raiely pai tidily 
t ait uhtd to the walls of the gill-ea\xty One external gill-opening 
oid v m t 1 -h side , a gill-eovei An -bladdei with a pneumatic duct 
tha sin dl, lmpRgncttd after exclusion. Embryo sometimes with 
external gill- 

[ To this nidi 1 1 along the majonty of the fossil fish lemams of 
J Falaortfie and Mtsuzoie age, whilst it is vuy scantily lepiesented m 
- the let nt fa am and evidently verging towards total extinction 
I Tv knowledge ot tht fo^sd foiins, based on meie fragments of the 
! bald paits ot tliL body only, is very incomplete, and theiefoie then 
I da-siiitation is m a moat unsatisfactory state In the following 
list only the mod: important gioupa will bo mentioned 1 

Eight *ubonl< r» may be distinguished at piesent 

SubuLLLU I Pk'coJu na — Extinct The head and pectoial legion 
of the body encased m great bony sculptuied plates, with dots ot 
tni'nd, to lemamdei ot the body naked, 01 with ganoid scales , 

| sktkton notoehoidal 

Cmipna s the oldest vi rtebiatc roinams, from Devonian and Cax- 
Lomti'ioiu formations 

' Gent ia Ttci uhtlys, Coceosttus, Duuehthys , Cijikalctspis, Auchc/i - 
! 0 % ns, Jjid yma Ptm asp is, Ptajjhasjns, Gyathas'pis , Astiolepis 

I Subobdee II Awaihodim —Extinct Body oblong, compiessed, 
covatd with shagieen , skull not ossified \ caudal fin lieterocereal. 
Large spmes, similar to those of C hondro ptei ygians, m fiont oi 
some of the median and paired fins The spines are imbedded Lc- 
tw un the muscles, and not provided with a proximal joint 

Genera* Aamthodes^ Ohu acanthus, fiorn Devonian and Cai- 
homferuus formations. 

1 SriKHtDEii III Dipnoi — Nostrils two pairs, moie or less with- 
; in the mouth , Imibb with an axial skeleton Lungs and gills. 

' Skeleton nutochoidah No hranchiostegals, 

Faimly 1 Hj * didic —Caudal tin diphyceical ; no gnlai plates, 
scales cycloid. A pair of molars, aboi e and below, and one pan of 
« \ unit nne teeth. 

Genera L* -pidosit vt ami Cct afothis. 

Lcpvlosirai (including Protoptcrus) has to body eel-shaped, with 
one continuous vertical fin. The limbs axe reduced to filaments 
Vomerine teeth conical, pointed Each dental lamina or molar w ith 
strong cusps, supported hy vertical ridges. Conus arteriosus with two 
longitudinal valves. Ovaries closed sacs Two species are known * 
—L yaradoxa, Horn the system of the river Amazon, and L 
{Protopfcrud) annatc/is, winch abounds m many localities ot the w r est 
coast of Africa, is spread ovei the whole of tropical Africa, and m 
many distnets of the central paits forms a regular article of food. 

Ceratodm has the body elongate, compressed, with one continu- 
ous vertical fim The limbs are paddle-shaped, with bioad, rayed 
fringe. Vomerine teeth tolsor-hke ; molars with fiat, undulated 
surface, and lateral prongs Conus arteriosus with transverse series 
of valves Ovaries transversely lamellated. 

Two species, 0. forsteri and 6t mwlepw, are known from fresh 
waters of Queensland. The specimens obtained hitherto have come 
from the Burnett, Dawson, and Mary nvers, some from the fresh 
waters of the upper parts, others from the lower brackish poitiom 
The fifth is mid to grow to a weight of TO lb and to a length of 6 Let 
Locally, the settlers call it “Fiat-head,” “ Bumett-Balmon, " ox 
** Dmwson-Baimon,” and the aborigines ** Burramunda, 3 ' a name 
which they appear to apply also to other Iazge-scaled fieshwater 
h-dies, m the (Me&ghsmwi leukardti. In the stomach theie is gene- 
rally found an enormous quantity of the leaves of plants growing 
on to banks of rivers, evidently eaten after they had fallen into to 
water and when m a decomposing condition The flesh of the fish 
Is sidmon-coloured, and is much esteemed as food. The barra- 
mrmth is said to be in the habit of going on land, or at least on 
mud-fiats; and this assertion appears to bo borne out by the fact 

1 For a staSy of details we ha\e to refer to Agassiz. Poissons Foss lies , Owen, 

Mwfto&kjf, Edin , !M4, 8vo, Huxley, “Preliminary Essay upon the Systematic 

Amui^ment of the Fisto of tlie Dtvonian. EpocIi, rt in Mem Geolwj Survey, 
fieetinkr 10, IHol, and “ Illustrations of the Structure of Crossopterygian 
Ganoids, J ihul , Decuutor 12, 1MJ0, Traquair, The Uamnds 0 / the British Cm bm%~ 
ftrous Formations, part i “ PjaHaouIau(fce, n Polffiontogr Soc Load, 1S7T. and 

u On the Structure and Affinities of the PlatysomMs?/’ in Trans Rwl So^Min^ 

xxrx. 
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that it is provided wit lx a lung It is much more probable, hov- 
el or, that it uses now' and then to the surface ol the water m 

01 del to till its lung with an, and descend* again until the uii is «o 
muth deo\} goniZud as to lendei a leneval ot it neet^ny As the 
banamunda lias perfectly developed gills, as well as the lung, we 
cm hardly doubt that, when it is m watei of noimal composi- 
tion, and pure enough to yield the necessary supply of oxygen, 
these oigans axe sufficient for the purpose of bieathmg, and that the 
lespnatuiy function rests with them alone But when the fish is 
compelled to sojourn in thick muddy water charged wuth gases 
which arc the products of decomposing organic matter (and tins 
must very fiequently be the case during the droughts which annu- 
ally exhaust the cieeks of tropical Australia), it commences to 
breathe an with its lung m the way indicated above It the 
medium m which it happens to be is altogether unfit for breathing, 
the gills cease to have any function , if it is niespirahle m a less 
degree the gills may still continue to assist the lung The barra- 
munda, m tact, can breathe by either gills 01 lung alone, 01 by 
both simultaneously 

The discoveiy of Gcudodita does not date faither kck than the 
year 1870 It pioved to be of the greatest interest, not only on 
account ot the relation of this cieature to the other In mg Dqmoi 
and Ganoulci , but also because it tlnew fresh light on those singu- 
lar fossil teeth which are found in strata of the Tnassic and Jurassic 
formations m various parts of Europe, India, and America These 
teeth vary greatly in general shape and size , they are sometimes 

2 inches long, much longer than hioad, depressed, with a flat oi 
slightly undulated always punctuated crown, with one margin con- 
vex, and with from thiee to seven prongs projecting on the opposite 
margin 

Family 2 Qtmododiptm idee — Caudal fin heteroceical ; gular 
plates , scales cycloid Two pairs of molais and one pan of vome- 
rine teeth* 

Extinct Diptcrus (Ctc/iodus), Rcliodvs , from Devonian strata 

Family 3 Fha/ieropleuridic — Caudal fin diphycercal, vertical 
fin continuous, gular plates , scales cycloid Jaws with a senes 
of minute conical teeth on the margin 

Extinct Phaneioplcin on, from Devonian and Carboniferous for- 
mations 

Subordee. IV Chondi ustei — Skeleton notochordal, skull cartila- 
ginous, with dermal ossifications , branchiostegals few m number 
or absent Teeth minute or absent Integuments naked oi with 
buckler i Caudal fin heteiocercal, with fulcra Nostrils double, 
m front of the eyes 

Family 1 Aapcnscridm — Body elongate, stib-eylmdncal, with 
five rov\s of osseous buckler 0 Snout produced, subspatulate oi 
conical, with the month at its lower surface, small, transverse, pro- 
tractile, toothless Four barbels m a transverse senes on the lovrer 
side of the snout Vertical fins wuth a single series of fulcia. m 
front Dorsal and anal fins approximate to the caudal Branehio- 
stegals none Air-bladder laige, simple, communicating w ith the 
dorsal wall of the oesophagus 

Genera Acipmser and Scapliirhynchvs (Sturgeons, Fausen, 
Sterlet) 

Family 2 Polyodontidm -—Body naked, or with minute stellate 
ossifications. Mouth lateral, very wide, with minute teeth m both 
jaws Baibels none Caudal fin with fulcra. Dorsal and anal 
fins approximate to the caudal 

Genera* Polyodon tmUPsepMaus Fossil Gho/idiostcus 

Suborder Y. Polypteroidei —Paired fins with axial skeleton, 
fringed , dorsal fins tw r o or more Branchiostegals absent, but 
generally gular plates Vertebral column diphyeaeal oi heteroeei- 
col Body scaly 

Family 1 Pobjptcridm —Scales ganoid ; fins without fulcra A 
senes of dorsal spines, to each of which an articulated finlet is 
attached ; anal placed clo^e to the caudal fin, the vent bang near 
the end of the tail Abdominal portion of the vertebral column 
much longer than the caudal 

Geneia Pohjpb n r <t and GidamoiMiys Fab/ptenis is confined 
to tropical Afnea, occurring in abundance in the ravel's of the west 
coast and m the upper Nile, it is rare m the middle and lower Kile, 
Theie is only one species known, Folyptm us biehir (* ‘ Biehir ” being 
its vernacular name m Egypt), which % aries m the number of the 
dorsal finlets, the lowest being eight, the highest eighteen It 
attains to a length of 4 feet Nothing is known of its mode of 
life, observations on which are very desn able. « Gulamoichtkijs ( horn 
Old Calabar) is distinguished horn Pohjptervs by its greatly elon- 
gated form and the absence of ventral fins 

- Family 2 Saurodiptendce — Scales ganoid, smooth like the sur- 
face of the skull Two dorsal fins , paired fins obtusely lobate. 
Teeth conical Caudal fin heterocercal 

Extinct, Diploptcrus, MctjtdxtMhys , and Ostrdlepis , from Devon- 
ian and Carboniferous formations 

Family 3 Gcclacanthida , — Scales cycloid Two dorsal fins, 
each supported by a single two-prongerl mterspnnous bone , paired 
fins obtusely lobate Air-bladder ossified \ notochord persistent, 
diphycercal 
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Extinct Cidam Alius, fiom Carboniieicui* s tiaa ckvaolotki 

genera, from the Coal formations to the Chalk, have bun a^o < i it» d 
W Ah It — U.i'huf, GhtfpluVi ”C 9 J It*t tQjQ,t**r 9 2Iu 7 'U Juq Ju s 
py<v r s, dlhrodus. 

Fiuuly4 HolopvjiJihht — -Scale* cycloid oi ganoid sudptniLd 
Two dorsal fins, pectorals nciiowq acutely lohate , dentition dui- 
diodont 

Extmct Genera Huhptycluv 6, &<a mJithys, 6btjiubp>s, Dm- 
dtoduS) Glyptoln j/ius , Glyptupi/ uius, Tnst>dioptuus, UifiOntytluiib, 
&ii*psodi*s, horn Devonian and Carbomiuous strata 
Suborder VI Pyciiodoaiuidi i —Body completed, high and slim t 
or oval, toieied with rhombic stales ai ranged m decussating pleiuu- 
lepulai lines. Notochord persistent Paired fins without axial 
skeleton Teeth on the palate and hmdti part ot the lower jaw 
molar-like Bianchiostegals, but no gulai plates Extinct 
Family 1 Plow olep'dic — Homoceieal Body high Fms 

withfulcia 

Genera Pleu/olqns and EouiiloJcjjis, fiom the Lia* 

Family 2 Pyenodojitirhe — Homoceieal The neural arches and 
libs are ossified, the roots of the libs are but little expanded in the 
oldei genera but are enlarged m the Tutiaiyiomis, so as to simulate 
vertebra? Paned fins not lobate Obtuse teeth on the palate and 
the sides of the mandible, maxilla toothless , inei&or-hke titth 
m the intermaxillary and trout ot the mandible Fukia absent m 
all tlie fins 

Geneia* Giji odits, Afcstunts, 3 IicjodoA, Cultnh's , 2'ytnoJus, 
Hesodon, fiom Mesozoic and Tertmy iommtions 
Suborder YII Zipidusteoidei — Seales ganoid, rhombic , fins 
generally with fulcra, paned fins not lobate Pidjopoiuilmn 
and inter opeieuluin developed, generally nuninous brandno- 
stegals, but no gulai plate 

Family 1 Lepulosicidte — Scales ganoid, lozenge-shaped Skele- 
ton completely ossified , vertebral convex m front and concave be- 
hind, Fins with fulcia , dorsal and anal composed of aiticulatid 
rays only, placed far backwards, close to the caudal Abdominal 
part of the vertebral column much longer than caudal Bianelno- 
stegals not numeious, without enamelled surface, Heteroceical 
Zrpidusteus — This genus existed as early as Tertiaiy times, then 
remams have been found in Eui ope es w ell as in North Amenta In 
our penod they aie limited to tne temperate paits ol North Am ciica, 
Central Amenca, and Cuba Thiee species can be distinguished, 
which attain to a length of about 6 feet. They feed on othei fishes, 
and them geneial resemblance to a pike has gamed ±oi than the 
vernacular names of Gai-Pike” or “ Bony Pike 5i 
Family 2 Saw idtc - — Body oblong, with ganoid scabs , verte- 
bral not completely ossified, termination of thevutebial column 
homoceieal , fins generally with fulcia Maxillary composed of a 
single piece; jaws with a single senes of conical pointed teeth 
Branchiostegals numeious, enamelled, the anterior forming broad 
gular plates 

Extinct Genera gcmionotus, Euqnatlnis, Oqihcnoplosvs, Hu- 
crosemi us } Pioptcrus , Ophiopsis, Phohdiphorits, Plan opholis, 
Pachycormis , Ptycholcpis , Conodus , Eithpuhtvs , Lopluostonivs, 
&e 

Family 3 Htylodontidcc —Body rhombic oi ovate, with ganoid 
scales , veitebrm not completely ossified , termination of the verte- 
bral column homoceieal , fins with fulcia Maxillary composed of 
a single piece , jaws with several senes of teeth, the outer one* 
equal, stylrform Doisal fin very long, extending to the caudal 
Bianchiostegals numerous 
Extinct TeiiagonolcpiSj from the Lias 

Family 4 Sphcctodontidce — Body oblong, wuth lhomhie gonoid 
scales , vertebrae ossified, but not completely closed , hoinoceical , 
fins with fulcia Maxillaiy composed of a single piece , teeth m 
seveial senes, obtuse , those on the palate globular Doisil and 
anal fins shoit Branchiostegals 
Extmct The type genus of this family is Lcpidolus 
Family 5. Asjnckr/ltpnckulip —Body elongate, with ganoid 
scales, ]aw& prolonged into a beak , teimniatinn of the \eitebral 
columii honiocexoal Inns with iulaa , a suii_b of Liihuged seales 
along the side of the body Doisal tin opposite to the anal 
Extmct Mesozoic Geneia Aspidoih)} mints and Belonosiomv^ 
Family^G Palmnismlw —Body fusiform, wuth rhombic ganoid 
scales Notochord pei&istent, wuth the veitebral arches ossified 
Heteioccreal All the fins wuth fulcia , doisal short Branehio- 
stegals numerous, the foremost pan toimmg bioad gulars. Teeth 
small, comeal, or cylindrical 

Extmct Genera fiom the Old Fted Sandstone — CJbiroUpts and 
Acrolcpis , from Caibonifei ous locks — Gosmoptycliius, Eloiudithijs, 
Nematoptydhius , Cycloptychius , Jhci ocmiodus, Gonatodus, Illwdin- 
'icJitkys, Hynolepis, TJiosthenes , flora the Penman — EliaUMtpis, 
Pdhconiseus, Amblyptei us, and Pyyopterus ; from the Lias— 
Cuitiohpis , Qzyqaathus, Cimwlcpts, and ThnssonuHis 
Family 1 Plabjsomuht: — Body generally high, compressed, 
•covered wuth iliombie ganoid scales arranged m doi so- ventral bands 
No toehold persistent, with the veitebral niches ossified Hetero- 
ceicnl ; fins wuth fulcra ; dorsal fin long, occupying the p os tenor 
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L *!f * f t> hi A Brain mum run- IVth tubrrailar or 

« «bt .-e 

£^ t c k r, r , f Uil n (.’irUaiiftrou's and P» rrnian formation? 

* , l t t . s JZ-vFj^, Ei't f-m ill's, lFanhchthy% 

s- - 4 - vfli A laotd* t — Vertebral column more or less com- 

si-i ^ 1, Liti'TM < real Body cover* -d with cjcloid scales 

Pr * f L st ml* 1 rt-uat 

I ^ ii v 1 tri f c — Notochord p^rastmit, with partially 
o. t fi >,l \ rtcbr.e , liomoct real ; ins with fulcra. Teeth m a single 
btriis 'il!, point'd. 

Extinct Cufitn’s, from the Oohto to the Chalk 

Family 2 LqdoPptdte — Beales cycloid Vertebras ossified , 
hot ojtrLd ; fin’s without iulcia, doisal bhort Tctth minute, m 
ban 1-, with eminr* m front. 

Extinct, but knding to the hvmg representative of tins suborder 
G« m ra Tnn >s p% Lnfolqn ?, from the Lias and 0* dite These fishes 
go far as the \ ix* n**d \ art's are concerned, cannot bo distinguished 
fi cm Telcos £ ecus hshes'to which they are reftned b} some paheon- 
tofcistv 

Family 0. A m i obr —Skeleton entirely ossified; a single large 
gul ir plat? ; Lomoeereul ; fms without fulcra , a long «oit dorsal 
fra Abdominal and caudal parts of the veitebral column subequal 
m extent liranehiostegah numerous 

A m(i —Tie* “ Bow -Fin” or £ Mud-Fish” [A calm) hi not uncom- 
mon m mam of the fre-di waters of the Cmted States , it grows to 
a hmtth of 3t f » t Little is known about its habits , small fishes, 
cnHtAJYjn*, ,*u l aquatic inlets have Iw*# n found m its stomach 
Wild r ha-v o*. i d it') K^pirutorj aamns , it rises to the surface, 
mi* without uiLttmg any air-bubble whatever, opens the jaws 
wi Ldy, an 1 nppiri utlv gulj s m a large quantity of air , these a< ts 
of inspiration ai * mare kupnntlv p» rtormed when the water is foul 
or L w not V * n t hange 1 , and then is no doubt that a conversion 
of oxvgi n into *. lrbyiue dad i» * lb ctcd, as m the lungs of aerial 
verti oi tb? 

Fossil xeuudti* «M’ur m Tertiary deposits of North America, winch 
have b en distinguished ns Protavm and Eypanu u 

Subclass IL — Teleostei. 

Heart with a non-contractile bulbus arteriosus ; intestine 
without spiral valve, optic nerves decussating; skeleton 
o^ified, with completely formed vertebra ; \ ertebral column 
iliphycercal or homocercal j branchiae free. 

The Trh’&tei form the majority of the fishes of the 
present fauna, and are the geological successors of the 
Fait a hthp?#, undoubted Ttfeustei not ranging farther back 
than the Chalk period. This subclass comprises an infinite 
variety at forms , and a 5 ?, naturally, many Ganoid fishe3 
lived under external conditions similar to those of certain 
Tde<Mn, and led a similar mode of life, wb find nob a few 
analogous forms in both series, — some Ganoids resembling 
externally the Teleosteous Biluroids, others the Clupeoids, 
others the Chsetodonts, others the Scombresoces, &c* But 
there u no direct genetic relation between these fishes, as 
Borne naturalists have been inclined to believe. 

The Teieodei are divided into six orders ; — * 

I. Acmtkopterygii — Part of the rays of the dorsal, anal, 
and ventral fins non-articulated spines. The lower pharyn- 
geate separate. Air-bladder, if present, without pneumatic 
duct in the adult 

IX. Fharyngogmihl — Part of the rays 

of tho dorsal, anal, and ventral fins non-articulated spines. 
The lower pharynge&ls coalesced, Air-bladder without 
pneumatic duel 

III. Am<'a iithini — Y ex tical and ventral fins without 
spinous rays. Ventral fins, if present, jugular or thoracic. 
Air-bladder, if present, without pneumatic duct. Lower 
pharyngeal* separate. 

IV. PkymdmiL — All the fin-rays articulated ; only the 
first of the dorsal and pectoral fins is sometimes ossified. 
Ventral fins, if present, abdominal, without spina Air- 
bladder, if present, with a pneumatic duct 

V. LctphckraneMi — Gills not laminated, hut composed of 
small rounded lobes, attached to the branchial arches. Giil- 
cOver reduced to a large simple plata A dermal skeleton 
replaces more or less soft integuments. 

VL Fledogmthu—K soft dorsal fin opposite to the anal ; 
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sometimes elements of a spinous dorsal V entrai fins none, 
or reduced to spines Gills pectinate, nii-bladdei without 
pneumatic duct. Skin with rough scutes, or with spines, 
oi naked. 

OnDER I — Atanthojrtct ygii 

Pan of the rajs of the dorsal, anal, and ventral fins aie non- 
artivuhteil, more or less sharp-pointed sjnnes The lower pharjn- 
geals are generally separate Air-bladder, if present, without 
pneumatic "duet m the adult 

Division I Aimthopterijgn Peuiformts —Body more or lesn 
eompre^id, elevated or oblong, but not elongate , the vent is 
remote fiuni the extremity of the tail, behind the ventral fins if 
they are pie sent No prominent anal papilla No supei branchial 
organ. Dorsal fin or fms occupying the greatei poition of the 
kick ; spinous dorsal well devclopetl, generally with still spines, ot 
moderate extent, rathei longer than, or as long as, the soft , the soft 
anal smnlai to the soft dorsal, of moderate extent or rathei short 
Ventral* thoracic, with one spine and with four oi five rays 

Family 1 Pereula — The scales extend but mrely over the vertical 
fins, and the lateral lino is generally present, continuous from the 
head to the caudal fin. All the teeth simple and conical , no 
barbels No bony stay for the pneopereulum 

A large family, represented by numeions genera and species m 
fresh waters, and on all the coasts of the temperate and tropical 
rtgions Carnivorous 

Fossil Pereonis abound m some formations, for instance, at 
Monte Bolca, where species of Labrax, Lates, Smeulis and Gyclopoma 
(both extinct), Bides, Sen anus, Apogon , Thnapon , and Pnstipoma 
have been recognized Parapet ea is a genus lecently discovered 
m the Marls of Aix-en-Proi ence A species of Perea is known 
fiom the freshwater deposits of Oemngen 

The living geneia aie— Perea (Perch), Simpeica, Perachthys , 
Labrax (Bass), Lates, Psammoperca , Perccdah ax, Acenna (Pope), 
Luewperca , Pdcoma , Boleosoma, Aspro , Oentropomus, Mnoplosus , 
Centrapnstis , Jnthias, Callanthias , Seimnus (Sea- Perch), Any pa - 
odon } Primodes, Flcctropoma 9 Trachypona , Polyprion , Grammiste% 
PJiijpticm, Autacuc'phalus , Mynodon, Diplopnon, Mesoprnon, 
Glaueosoma, Pules, Thcrapon , Uelotes , Pnstipoma, Conodon , 
Jdaemulon , Edpalogenys , Puigramma, Idypet oglyphc, Lobotcs,Eistio - 
pterus, Genes, Scolopm, Heterogmthodon , Uentex , Symphorus, 
Synagris, Mcena, Smarts, Cccsio , ErythncMliys, Ohgorus (Murray- 
Cod), Grystes, Arripis, Euro , Ambassis, Apogon, Chilodipterus , 
Zamoperca, Acropoma , Scombrops , Pomatomus, Priacanthus, Gen - 
trarclnis, Bryttm, Pomotis, Etehs , Kiphon, Aprum , Apsilus , Penta- 
ceros , Vehfer, Patmoidcs, Per cilia 

Family 2. Squamipinnes — Body compressed and elevated, 
covered "with scales, either finely ctenoid or smooth. Lateral 
line continuous, not continued ovei the caudal fin Mouth in 
front of the snout, generally small, with lateral cleft Teeth 
villiform or setiform, m hands, without canines or incisors Dorsal 
fin consisting of a spinous and soft portion of nearly equal develop- 
ment ; anal with three or foui spines, similarly developed as the 
soft dorsal, both being many-rayed The vertical fins more or less 
densely covered with small scales The lowei rays of the pectoral 
fin branched, not enlarged; ventrals thoracic, with one spine and 
five soft rays. 

Genera: Ohcetodon, Ghelmo, Eenvochus, Eolacanthas, Pomacan- 
thus, Scatophagies, Ephxppm, Drepane , Eypsmotus , Sc&rpis, 
Atypichthys, Toxotcs. Some of these genera occur also m Tertiary 
formations. The majority of these fishes are inhabitants of the 
tropical seas, and abound chiefly in the neighbourhood of coral-reefs 
(Coral-Fishes). The beauty and singularity of distribution of the 
colours in some of the genera, as Ohcetodon, Emioekus, Eolacanthus, 
is scarcely surpassed m any other group of fishes They are of 
small size, and are carnivorous, feeding on small invertebrates. 

Family 3. Mullidm — Body rather low and slightly compressed, 
covered with large thin scales, with or without an extremely fine 
semture. Two long erectile barbels art. suspended from the hyoid, 
and are received between the rami of the low er jaw and the opercula 
Mouth in front of the snout, with the cleft lateral and lather short , 
teeth very feeble. Eye lateral, of moderate size Two short dorsal 
fins remote from each other, the first u ith feeble spines , anal similar 
to the second dorsal Ventrals with one spine and five rays. 
Pectorals short. 

Genera ; Mtdlus and Vpmeus (Bed Mullets). 

Family 4. Sparidce (Sea-Breams).— Body compressed, oblong, 
covered with scales, the sermture of which is very minute, and 
sometimes altogether absent. Mouth in front of the snout, with 
cleft lateral Either cutting teeth in front of the jaws, or molar 
teeth on the side ; palate generally toothless. One dorsal fin, formed 
by a spinous and soft portion of nearly equal development Anal 
fin with three spines. The lower rays of the pectoral fin are gene- 
rally branched, but m one genus simple. Ventrals thoracic, with 
one spine and five rays. 

Genera: Gantkarus, Box, Smthams, Oblata, Qrmid&ns, Tri~ 
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ptejudjii, Pachymdopon, Diptc/ocha, Gymnoci otaphus, Giulia , anal Ho pectoral filaments, head with the niuciferou^ canals well 
Tepht ccops, DuychzodOfi , Haplodadylus , Saigas (Sheep’s Head), developed 

Lefkunm , Spluc/odon, Pag i us, Paydlvs, Chrysophiys, and Punt- Family Samudoz — Body rather elongate, completed, covered 

lepterus with ctenoid scales Lateral line continuous, and frequently 

The extmet forms found hitherto are rather numerous the oldest extending ovei the caudal fin Mouth m fiont of the snout 
come fiom the Cictaceous formation of Mount Lebanon , some Eve Liteial, of moderate size Teeth m vilhfonn bands, some- 
belong to living genera, as Sarqus, ParjcUiis , of others from Eocene turns with the addition of c'cmiea , no molais or meisoi-like 
and Miocene toi matrons no living lepiesentative is known — Spam- teeth m the jaws , palate toothless Pneopercnlum unaimed, and 
odi'Sj Stugodati , Capitodus , Sen it ideas, Asana without bonv stay “V entuls thoiaen, with one spine and five solt 

The HoplognalludiC aie a very small family distinguished by rays Loins of the head with vndt muuftrom channels All- 
confluent teeth, and allied to the sea- bi earns bladder frequently with numerous appendages 

Eamily 5 Girihitulw — Body oblong, completed, covered with Geneia Laiimus , Pagan ms (Drum), MtC/opoyoa , Ihnlnna, 
cycloid scales , lateial line continuous Mouth in front of the snout, Eques , Xtbns , Zanchums, Sanaa (Meagie), Parity vrus , Otohihus, 
with lateral cleft Cheeks without a bony stay foi the prajopei- A acylation, and Colliikthys 

culum Dentition more 01 less complete, composed of small pointed Division VI Auinthoptc/ ygn Xiplmfut ,/ns — The upper jaw is 
teeth, sometimes with the addition of canines One doisal fin pi odneed into a cuneifoim weapon 

foimed by a spinous and soft poition, of nearly equal development One family, Xiphudee (Sword-Fidies), with the genera Xiphuts 
Anal with tlnee spines, generally less developed than the soft and Histiopko/ us 

dowil The lower rays of the peetoial fins simple and genei ally Division VII Aianthopto ^ gi > Tt icltnu tfui aics — Body elongate, 

enlaced, ventrals thoraac, but remote from the root of the compressed 01 Land-like, cleft of the mouth wide, with several 
pectorals, with one spine and five lays stiong teeth m the jaws or oil the palate The spinous and soft 

Genera Gin lutes, Ghironemus, Ckiladadylus, Mc/idosonia, Xena- portions of the dorsal fin and the anal aie of neaily equal extent, 
dactylics, and Lati is ' lung, many-iayed, sometimes termmatmg m tnlets , caudal fin 

Family 6 Scorpccmdce — Body oblong, more or less compressed, foiked, ifpie^cnt 
coveied with oidmaiy scales or naked Clett of the mouth lateral The family of Ttichuuuho is composed of the following living 
or subvertical Dentition feeble, consisting of vdlifoim teeth, genera Xialotm, Xesuuchvs, Aphanopvs Euonjmetnpon, Lipidopus 
and geneially without canines Some bones of the head armed, (Seabbaid-Fishj, Tritium us (Haii-TaiL, Epinnula, Thyi sites, and 
especially the angle of the preeopei culum, its armatme leceiung Gcnipylus It was well repiesented m the Chalk and latex forma- 
addition, rl support by a bony st iy, connecting it with the infraorbital | tiona by Eaihudvs, Ancnthclum, Keniaptayz, Xipliopteius , Hcmi- 
ring The spinous poition of the doisal fin equally 01 mole de- | thy > sites, and Ttitkiiu ichthys Two othei geneia, Puheoiliyiiclivs 
velopcd than the soft and the anal Ventrals tlioiauc, geneially j and HcmahyaAivs, belong to a distinct though allied family 
with one spme and five soft ravs, sometimes rudimentary | Division VIII AcanthopU, yga Cotto SLO/iih/ijanncs — Spines 

Genera Seba&tc% Stoi pcs/ia] Glyptavtlun, Lias'Qjpu's, Seta/ tins, developed m one of the fins at least Doisal fins eithei continuous 
Pte/ois, Apistus, Agrwpus, Synanccui, Mit/opvs, Chui isniothidylus, ox close together , the spinous dorsal, if pie sent, always short. 
Ttoniaaot us, Gent 1 opogo/i. Ft atm oge , Teh in oge, P/ os>pudasys, Apia- sometimes muddied mtu tentacles, 01 into a suctoual drtk , soft dorsal 
ad is, Tnthophum , Hcunt/ipUt us, Mniuus, and Pda/ always long, it the spinous is absent , and similarly developed as 

Family 7 Xandichc — Body oblong, compressed, covered with the soft dowil, and both gunaally much longei than the spinous, 
scales "Lateral Imc interrupted Dm>al fin formed by a spinous sometimes terminating m finlets Ventials, thoracic oi jugular, if 
and soft poition, the number of spines and ray^, being neatly equal , piesent, nevei modified into an adliesxv e apparatus Ho piomment 
and fin with three spines, audwitli the soft poition similar to the anal papilla 

soft dorsal Ventral fins thoiacic, with one spme, and five or foui Family 1 Auonu/uhc — Body completed, oblong oi elevated, 
iayb Dentition moie oi tas complete, but feeble coveied with minute scales Tail geneially aimed with one or 

"Geneia Plmop/s, T/adunopis, Bachs Xanchts, and Cat»p /0 moie bony jdates oi spines, which me developed with age, but 

Family 8 Pohpent/vhe — Body compiessed, deep, s«aly La- absent in very young individuals Eye lateral, of model ate size 

teial line none Domal and anal" fins long, both with numerous Mouth small , a single senes of more or less compressed, sometimes 
spines, the spinous portion being the moie developed Ventrals denticulated, sometimes pointed uiei^oi sin each jaw r , palate tooth- 
thoracie, w ith one spine and five soft lays Teeth feeble Pseudo- less One dorsal fin, the spinoxm portion being less dev eloped than 

branchiae hidden " the soft , anal with two or three spines , ventral fins thoracic 

Genera Polyccnt/ us and Monocn lhus June abdominal and thirteen caudal vertebra 

Family 9 Tadliididts —Body oblong, strongly compiessed, Geneia Aiaaihunis (Suigeon), Koseus, anH P/umvnn 

coveied with vex y small scales Lateial line continuous A single Extinct species of Acaatlau us and Xaseus have been discovered 

series of cutting mcisois in each jaw , palate toothless One doisal in the Monte Bolea formation 

fin, the spinous portion being the more developed , anal with seven Family 2 Cti/a/ujuhe — Body moie or le<?$ compressed, oblong 
spines Ventral fins thoiacic, with an outer and an inner spme, and or elevated, coveied with small scales or naked, eye lateial 
with thiee soft lays between Teeth, if present, conical Ho bony stay foi the puwopeiculum 

Genus Tmthis The spinous dorsal is le«s developed than the soft or the anal, 

Division II Aeanthoptc/ yga Bcrycifor/acs — Body compressed, eitlie continuous with^oi sepai ate d from, the soft poition , some- 
oblong, or elevated , head with large mueifeious cavities, which are times mdimentary Ventials thoiacic, sometimes nidunentary 
coveied with a tlnn skin Ventral fins thoiacic, with one spme or entirely absent Ho piomment papilla near the vent Gill- 
and more than five soft rays (m Mo note ah is with two only) opening wide Ten abdominal and fourteen caudal vertebn'e 

The family of Bciyadteluxs a very remarkable geographical dm- Geneia Cat mu. {Hoi&e-Maeheidfi Aujynosus, Mil/ uptet yx, 

tnbunon, which has been noticed at pp 679, 6SX Members of tins Senola, Scnohlla, Sti iohOdhys (Yellow-Tails'), Xauciatcs (ifilot- 
familv belong to the oldest Teleosteous fishes, the majonty of the Fish), Chonnehius, hiOna , Tcraaocloa (Blue-Fish), Lad anus, 
Acauthopteiygians found m the Chalk being Berycoids Beiyx, Pa/ apsis, T/achyuotus , Pitnimelas, Pscttus, Plata a, Zanclus, 
prolate at / inn, and J Dj/ipnshs have been found in seveial species, Auo/ualups , Cup, os (Boar-Fish), Aatigodia , Burtuius, Eqvula, 
with othei genera now T cxtinet — Pseudalei yx, Bei ycigms Kouio/iotits, and Gaz~a — Memheis of this family appear first m Cietaceons 
Stiaobto/nv, Splic/iouphalvs , Aconvs , Jlupluptenj c, Platyco/ nus, foimations, where they are repiesented by Plataz and some caianx- 
Podaajs, Aciogastu , Mae/ olcpis, and Pdiacolcpis like geneia {Vot/ici and Aipuhthys) They aie more numeious m 

Living geneia 3Io,ioccat/ is, Hoplosfcthus, T/aclnclithys, Anoplo - Teitiaiy formations, especially in the strata of Monte Bolea, where 
cjastc / , Ba yz, Mdauiphcus, PAyuV cm, My/ qn Idas, aiidHoloccati u„i same still existing genera occur, as Zaachts , Plataz , Cci/anx 
Division III AeuPhupGi yga Kin tip/ uies — One dorsal fin onlv, (Gai aayopsis), Aujij/iusus ( Pomi ), Lickw , Tir/ckynotus Of 
much shoiter than the anal, which is long and manv-iaved Ho extinct genera the following belong to this family — Pscudovomcr 
superbianehial oigan ** (Licata), Amplustium, Arduous, I)udm , Plwncmus ( 2 ), and Senno- 

One family, Kurt id ce ylm us 

Geneia Pemphe/ is and Ku/ivs Family 3 Gythdcc — Body elevated, compressed, coveied with 

Division IV Aconthoptoygn Polynem (formes. — Two rather small scales, or with bucklers, or naked , eye lateial Teeth corneal, 
short doisal fins, somewhat remote fiom each other ; free filaments small Ho bony stay foi the pnr operculum Dorsal fin composed 
at the humeial axeh, helow r the pectoral fins , muciferous canals of of two distinct portions Ventials thoiacic Ho prominent papilla 
the head well developed near the vent Gill-openmg wide More than ten abdominal and 

Family Pahjacmdce — Body oblong, rather compressed, covered more than fourteen caudal vertebras 
with smooth or very feebly ciliated scales Lateral line continuous Genera Zeus (John Dory) and Gyttus 

Snout projecting beyond the mouth, which is infeiioi, with lateial Family 4 Sh omatcidce — Body moie or leas oblong and com- 

cleft Eye lateial, large Villiform teeth m the jaws and on the pi essed, coveied with very small scales , eye lateral Dentition 
palate Ventials thoiacic, with one spme and five ra}s very feeble , oesophagus armed with numerous horny, baibed pro- 

Genera * Polynemtts, Pentane j/ius, and Galeoides cesses Ho bony stay for the pi&operculum. Doi&al fin single. 

Division V Acanihoptenjgn Scuemfonnes — The soft dorsal is long, without distinct spinous division Moie than ten abdominal 
moie, generally ranch more, developed than the spinous and the and more than fourteen caudal vertebrae 

XII — 87 
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ICHTHYOLOGY 


[classification. 


U* Tit n * 7 L , V tc „ t 

p 1 ^ t * a , > . ’ ? t ’ r — K s U t*i.*mprw5i u , e^M i t< n it tli 

« H » 1 \ /, ’ itV «ut; n* p^gus * looili No S'rt <-tiv for 
+; t p t . r u * in Miigk, long, without diMinet 

«,\ a , * t Muu tiii» l t* n aO iu final anti Kiuie than fuir- 

t: n * r hi v it k ** 

t* tU r t t * PolpLiiB, Tnn*i*' % Lux* ks 

ivFr-K l- * *<£, £ 7. 7 j / It s, Th i !i } JAvc FosmI * 

£/ ■ ray 7' * 

Fu T ..a/ r» NY -Kir — Body crakng, mu*e or le^s com; rt^sul, 

, 1 v,^a ra %t i *•» tl* >nf n f« l**i tt** ; ejt 3at? i tl No bony 

atay i i tip or ' p ■ a am Dor-.il fin with a di^hm fc ‘•pm ora 

S ari u s pr it u 1 a tk ^*ft , bnituhm^ fmkt* * c uhl nuked 
i »n* t n' t* u ' d«»wi nai end inn ** than fburfci en <nu*Lii vertebra? 

CL in, Ohs 4 A - j/ f 5 *Vu?i F* ?r*, and t VVitp 
pannlv 7 Arato. /r — Tk4y oblong, bnietly eomprea-fd, 
mkt> l f i* d with Mr all s* ale? ; tj e 1 ittruL *Dtnt.tn?n will 
td No h *uv ^tu\ fur the pr loptreulum Two dorsal fns ; 
pr ner illy fmb t- Ventral* tlurauf 1 , with «ui* spine and k\ e r,u 
More thm t* n ah V nan il and mon. thm fourteen caudal vertebra 
ti.rnra >v*» r ; 'Ma*kert>\ 27 Tunny, Domm, AH»a» ?•’< , 
All a Cybutii, Ebic**€* an 1 A’ a JKi iSuehmg-FAL) 
Family 7 Fa? 7^ r7*^ —Bo ly tlurmto, low, naktd nr eo\.icl 
With *. if* > T > :h small, conual So buim s*ay loi the j ra optr- 

culum < oi two dui\ tl tins the ^pmuuf pfinnui kunj alw i\* 

short* r and mu dr k4s dettdape 1 th m th* sdt. , the ainl fcimilaily 
davelopKi th** ^jft dorsal ; im fmkts Yudrak with one spine 
and hu raj > (till ujwunnir no re or Lss wide Ttn ur rnoit than 
ttn aid initial and m* re tL*n h-urtetn imidal vertebra 

r<<* ^ v t’T, *t , i ^ Awmtt, Ka^idjstji w, 

F"o* t/ifs 1 Vu vti t i’*rro 3 <S'th T *//% E^utldh^s, 

IUh»b>j , in A f h % J[hi t<% Arti'ifh’tj'f . d>^ E 7 " uv ?, C7u- j 
nutTt 1 1 litij o ’ ? " t ^ no, i' t re v l ?, 1 ndoyfoOj Pl)i<juij tS 1 , LnfihtSj 
itjnsih rma'h t, ^ 7\^>du* Ar e ies* L\?hloj% Jht XAAh nat, 

and I/jijHtjij r Fos&J. Ldu tjl ^ p, ^ Tu\h * a and 7V m7oc?c- 

jEfahu/id'd ? i£ the P p of a fami’y allied to the Tuuluii 
Famiij 9 lUtruiohr — Ibad bioad and thick, body elong ita, 
cmnpre^d h Imd . skm n iked or with sniall s alt^ No bony 
stay firtb pm p*r ilium T* eth conical, small oi of moderate 
m&, Tb “*pmmp Iuis il , unsi^ta of two or thr, e spines only , tho 
soft an I tin* aial I *ut* Yeutiak jugular, with two soft" rays ; 
pectorals n<>t p* in uhttid G'U-opeimig a raoie or less verticil slit 
Wore th? ]Mt* ml, ratKr nmuw 

(jem ra L tfrt Ans. T/uPfSv ahm t\ and Toridt his — P^rhro- 
bit* f uiid S> \ fa* ia h*h «re alk d brais 
Ydioil} 1** Pt i r It* 1 — H» tu and nntunor part of the body verv 
1 ir *\ w ,thf it v t\ - No 1 ony s + iy f, ,r the pra optzeulnm Teeth 
vilhf‘*rm^r xa-p-hke Th? 1 spinous ikrsal ach anted forwards, 
c» .rrp**' d of a kw m*'re *r k>s i>olatpl opines often nansfonntd 
Into t* t Utk*s,or t ntn« lya^^iit Yt utnl jugular, with four or 
£v* s »ft ti\% s uiietii its ab'Oiit The carjal bones are prolonged, 
forming a fort of aim, terminating in the pectoral, Giil-ojvpinng 
reduce*! to a Miull bo amen, situated m or near the axil. Gills two 
&tu! a half, thae, or thiee and a half , pseudohrauelnai generally 
absent 

Genera : Ltyhus (Fishing-Frog, Angler), Ctraiius, Buna at > 
P*phm t Mdamcftus, Onamh$ t Antoinanus , PracJi ton idUJiy 1 ?, 
Sitemnm, Chau >«x, Maltha Halit utm i , Hal leuti it£hy% Utbianchus, 
and *.Ep?mu:tehi? % 

Family Ik C^thdw — Form of the body oblong, sub-c\ lindncal. 
Cleft of the mouth lateral, Pentition feeble, generally m villiform 
tends. Borne bones of the head are armed ; and a bony stay con- 
nects the prseoper* ukr spine with the infraorbital ring* Two dorsal 
6 m i rarely one), the spinous being less develo|?ed than the soft and 
tte ftauL Yentrals thoracic, with five or less soft rays 
(kmm Cott m (Bull-head, Miller’s Thumb), CentruUmi lehthys, 
Trim, PkPmpbxhts, ll^hchthjs Bunortftus, Mham phocottus, 
Tn§lap* t Pfrlahrus, JBlqma j*, Hauhchthits, &CQrf,&jtkhihys 1 Bemi- 
PptdUa% Art® km, Btfontdus, P&hjtaulm, Bembras, and Trtgki 
(liumank). 

Family 12 CataphmdK ~~ Form of the My elongate, sub-eylmdri- 
ril Ikiitni fii feeble. Body eompkbdy cmrasM witli osseous 
k* lei vaks or plates. A toy stay connects the angle of the 
i fceojereiilujn with the infraorbital nng. YcbMs thoracic. 

Genera ; J*j mm, Aspu fophorm 4es } Eipkagmivs, PvnAHhus, 
BitdpPphr r$ i Flying Gurnard ) 

Family V3 Ptpuuifa.— Bwly entirely covered with tov plates, 
anchyksed on the trunk and movable on the taxi. Barbels none. 
The inargm of the upper jaw is formed by the intermaxil lanes and 
their cntaitwnis prof? >ngation 9 which extends downwards to the 
extremity of the max il lanes. Gill-cover formed by a large plate, 


rudimentary branchio^tegal. The gill-plate is trnited to the kthmus 
by a narrow’ membrane ; gill-openings narrow, in front of the base 
w the |>ec total fin. Gills- four, lauicllatcd. Pstudobraaebue and 


air-1 1 i*I k, rb-( nt f.ne shoit dorsal and a similai anal fin, opjo- 
jaitt to i ii h otkr Ventral fin present Ovanan sacs close*! 

One umi'is only k known, Pujasus 

Pniho.v IX \Badthopt, , yn Gt&njotmcs . — The sjuuous doisal, 
01 s] •? in fii-> ] Mil t ion of the dorsd, is always present, short, either 
eompuMd ot ilevirde spurns, or much to devdofed tlun the 
soft 3 the soft dorsal and anel of e?[ual extent No bony stay for 
the angle of the praop? reulem Vcntrah thoracic oi jugular, if 
jr? sent, composed of one sjune and five, rarely four, soft iajs A 
prominent anal papilla 

Farinly 1 In^oouh fLump-Suckei**) — Body thick or oblong, 
n*ktd oi tubcieulir Tu th small Ycntral tins with one spme 
rail h*'e lays, ell being rudimentary and foimmg the osseous sup- 
port ofaiound tbsk, which is surrounded by a cutaneous lunge 
Gill-openings narrow, the gdl-memhranes being attached to the 

xbthmiH 

th U r\ * Ctfdoptn us and Lipai is 

Fitnily 2 Gobndiz <Gohms) — Body elongate, naked oi *<\ily 
Teeth gcnually small, sometimes with canines The spinous dorsal 
fin, or portion of the doisal fin, is the less developed, and composed 
ot lltAible spines, and similarly developed as the soft dorsal 
Sometime's the ventrals are united into a disk. Gill-opemng more 
or ksS narrow, the gill-meinbianes being attached to the isthmus 

Genria - fjuhius, Lati untulim, Euctenogobius, Zophiogobivs, Do- 
hiMttfs, Apocryptes, Eioithodus , Gobiosowa, Gobiodoa , Tiiceao- 
phouJithys, Sicydum , Ptj lophthahnus, Eolcophthahuus, Ehot/is, 
Lentips, " T/ up eiichcn, Calhoaymus (Dragonet), Bcnthophilus, Am- 
Myopus, Orthosionius, Plat y pic i a, Luciogohivs , Oxymctopoa , and, 
perhaps, Oxncderces 

Division X. Acanthoptnyyii Elennufo? mes —Body low, sub- 
cvlmdneal or compressed, elongate Dorsal fm very long, the 
spinous portion of the dorsal, ii distinct, is very long, as well 
developed as the soft, or much more , sometimes the entno fin is 
compose 1 of spines only , anal more oi less long , caudal fin sub- 
truncated oi rounded, ii piescnt Yentral fins thoracic oi jugular, 
if present 

Family 1 Cepohdtz — Body very elongate, compie&sed, coveud 
with very small cycloid seiles, eyes rathei laige, lateral Teeth 
of moderate size No bony stay for the angle of the praeopereulura 
One very long dorsal fin, which, like the anal, is composed of soft 
rays Yentrals thoracic, composed of one spine and five lays 
Gill-omening w ide. Caudal v ertebi ce exceedingly numei ous 

Genus* Ccpola (Band-Fishes) An allied family are the Ti icho~ 
nnftdtv, with Trickcmotus and Hcmcroccsfes 

Family 2 HdcrolepnduUdcc — Body oblong, compressed, scaly; 
ojes lateral; cleft of the mouth lateral , dentition feeble The 
angle of the pneopereulum connected by a bony stay with the 
mfiaoihital ring Dorsal long, with the spinous and. soft portions 
equally developed, anal elongate Yenttals thoracic, with one 
spine and five rays. 

Genera: Chuns , Oplaudov, Agjcmmvs, Zaaidlcpis 

Family 3 Blennadcu — Body elongate, low, more or less eylmdiical, 
naked or covered with scales, which generally are small "One, two, 
or three dorsal fins occupying neatly the whole length of the back, 
the spinous portion, it di-tmet, being as much developed as the 
soft, or more , sometimes the entire fin is composed of spines , anal 
fin long Yentrals jugulai, composed of a few lays, and sometimes 
rudimentary or entirely absent Pseudobranehue generally pro- 
sent. 

Genera 4 na rrh ichas (YY ob-FiAi), Blcnnms (Blenny), Chew nodes, 
Pelt oscirtes, hatanus, Chaus, Cnstiaps, Cmnaolales, Tnptenjgivm , 
Bhcfuxus, BUnnmps, Cintroaotus, Xiphidion, Cj yptacanthodes, 
Pat'Xtus, Z oarers, BUnmphis, Xcmophis, Plagioircmus , Keodinus, 
Cebidiehthi/% Myxoid, Bdcrostuhus , Bidyosoma , LepidobUnaius , 
Padyloscopus, Gundhditkys, ZFrotcntrus, Stichaopsis, Stichanvm, 
Xotogr aphis, Thohdichihys, and PbCitdobUnmus — Closely allied is 
Aemathachnm 

Family 4, MastaumbchZie — Body elongate, eel-like, covered 
with very small scales Mandible long, but little movable. 
Dorsal fin very long, the anterior portion composed of numerous 
short isolated spines; anal fin with spines anteriorly Yentrals 
none. The humeral arch is not suspended from the skull Gill- 
opemngs reduced to a slit at the lower part of the side of the bead. 

Genera 4 BhynchoMdla and Masiaccmbchts 

Division XL Acanthopkrygu Mugihfarm.es — Two dorsal fins 
more or less remote from each other , the anterior either short, 
like the posterior, or composed of feeble spines. Ventral fins 
with one spine and five rays, abdominal. 

Family 1. Sphyramui-x — Body elongate/sub-cylmdncal, covered 
with small cycloid scales ; lateral line continuous Cleft of the 
mouth w ide, armed with strong teeth, lye lateral, of moderate 
size. Vertebras twenty-four. 

Genera: Sphyrmmi Barracuda). Fossil Ephymmdus, Hypsodon, 
Porthcus, Saurocephalus, 

Family 2. Athcrmuhp — Body more or less elongate, sub-eylm- 
drical, covered with scales of moderate size ; lateral line indistinct 
Cleft of the mouth of moderate width, with the dentition feeble. 



CLASSIFICATION ] I C H T H ' 

Eye lateral, large or of moderate size Gill-openings wide Yeitc- 
bne vay numeious 

Geneia Athcnm , Atlic/ uiichthgs, and Tdniyotivius 
Family 3 Mogdida, (Giev Mullets 1 — Body more or less oblong 
and completed, eoieied yvitli cycloid scales ot moderate size, lateial 
lme none Cle f t of tlie moutb nanow 01 of modeiate width, with 
or without feeble teeth Eve lateial, oi modeiate size Gill-open- 
mg wide The antenor dorsal fin compared of four stit! spmes 
Yei tebi as tw enty-iour 
Geneia Muifil , Agoaostonm , and Mycus 
Division XII Atanthoptct ygu Gad/ osteifu/ mes — The spinous 
dorsal is composed of isolated spines, it present, the centrals aie 
either thoracic ur have an abdominal position m consequence of the 
piolongation of the pubic bones which aie attached to the Lumeial 
*uch Mouth small, at the end ot the snout, which is geneially 
moie or less produced 

Family 1 Gushostcidce — Body elongate, compiessed Cleft of 
the mouth oblique , viilifoim teeth m the jaws Opeicular bones 
not armed , mhuoibitals covering the cheek , paits ot the skeleton 
forming incomplete external mail Scales none, but generally 
huge scutes along the side Isolated spines in front ot the suit 
dorsal fin Yential fins abdominal, joined to the pubic bone, com- 
posed of a spine and a small lay Bianehiostegxls thite 
One genus only Gash oUeus (Sticklebacks) 

Family 2 Fistula/ a he — Fishes of greatly elongated foun , tlie 
antenor bones of the skull are much produced, and foim a long 
tube, teimmatmg in a nairow mouth Teeth small , seulcs none, 
oi small The spinous dor&al fin is either foinied by feeble isolated 
spmes oi entirely absent , the soft dorsal and anal of moderate length, 
ventral finsthoiacie or abdominal, composed of five or six rays, with- 
out spine, if ablommal, they aie sepaiate fioni the pubic bone^, 
which lemam attached to the huineial aich Branckiostegals 
five 

Genera Fistula/ ut s Aahstomo, Avhstops , and Auhihy/ichvs 
The fast three oeem also m Eocene formations Othei fossil genera 
are U/osphe/i and lihamphosu* 

Division XIII Aumthoptci yijn Cc/ih is< ijv/ mes — Two doisal 
fins , the spinous slioit, the soft and the anal of modeiate extent 
Yential fins truly abdominal, imperfectly developed 

One family, Gmti isadce, with two genera, Cc/itnscvs (Ti limpet- 
Fish, Bellow s-Fish) and Amplimle 
Division XIY Ac mtltoptu ygn Gobiesocifo/ mes — No spinous 
doisal , the soft and the anal short or of moderate length, situated 
on the tail , ventral fins subjugular, with an adhesive apparatus 
between them Body naked 

Genera Choi isochismus , Cotyhs, 8i:yase$, Gohcsor, Biplooqns, 
Oi tpidoyasta , T/aclidodiis/nus , Lepadogastei , and Isptoptu ygius. 

Division XY Amnihopte/ygn Cha/unfoi /tics —Body elongate, 
covered with scales of modeiate size , no spine m any ot the fins , 
dorsal and anal long Ko supeibranchial oigan, only a bony pro- 
minence on the antenoi surface of the hj omanthbulai 
Geneia Ophiocephahts and Ghanaa 

Division XVT Aeaathopte/ ygn Ldbynnihibranchn — Body com- 
pressed, oblong oi elevated, with scales of moderate size A 
superbranchxal oigan m a cavity accessory to that of the gills. 
Family 1 Labynathici — Dorsal and anal spines present, but in 
variable number , ventrals thoracic Lateral line absent, or moie 
or less distinctly interrupted Gill-opening rather narrow, the 
giH-membianes of Loth Sides coalescent below* the isthmus, and 
scaly , gills four , pseudobranehne rudimentary oi absent 

Geneia Amlas, SpnobHtnchvs, CtenoponUh Folyacaathvs , 
(Paradise-Fish), Osphi o me /ins (Goramy), Tnchorjastcr , Bdia, ami 
Mice acanthus — Allied to tins family is Lvclotcpluilus. 

Division XYII Acit/iiliopte? ygn Zopkotifonncs — Body ribbon- 
shaped, wnth the vent near its extremity ; a short anal behind 
the vent , doisal fin as long as the body 

Only one genus is known of this division or family, Zophotcs 
Division XVIII Acanthoptcrygu Tamufor/ms (Ribbon-Fishes). 
— Body ubbon-shaped, doisal fin as long as the body, anal absent, 
caudal mdimentaiy, oi not m the longitudinal avis of the fish. 
Genera Trachyptcrus , StylopJion t-s, and Rcgalems 
Division XIX Aunitkoptc, ygn Xotacanthifo/ mes —Dorsal fin 
short, composed of short, isolated spines, without a soft portion. 
Anal fin very long, antenoily with many spines , ventials abdo- 
minal, with more than five soft and seveial unarticulated lays* 

One genus only , Xotacandius. 

Older II — A ca nth opteryg 1 i Flmt yngognatln . 

Part of the rays of the doisal, anal, and ventral fins are non- 
articulated spines The lower pharyngeals coalesced Air-bladder 
without pneumatic duct 

Family 1. Pomaccnfridce — Body short, compressed, covered with 
ctenoid scales Dentition feeble , palate smooth. The lateral line 
does not extend to the caudal fin, or is interrupted. One dorsal 
fin, with the spinous portion as well developed as the soft, or more. 
Two, sometimes three, anal spines , the soft anal similar to the 
soft dorsal. Yentral fins thoiacie, with one spine and five soft 
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ray* Gills time and a half, pseudobi ant bias and air-LLnldt r 
picsent Yertebias, twelve abdominal and fointeen caudal 
Genera Amphipt wa, Thtninus Da&yUus, Zqadozytfn % P< , 
aLeiUn*% Glyph niutlim, Pa mat, and Hdwshs Fossil Qdtmh un 
Tamil} 2 Lidnvht — Body oblong or elongate, coveied wnth 
eycluid scales The lata ii line extends to the caudal, oi i* in- 
taiuptcd One duisil fin, with the spinous portion as will 
developed as the «nft, oi moie so The soft anal similai to the 
solt doisal Yential fins thoiacie, with one spine and fhe s* { t 
rays Palate withait teeth Biamhio-tegals file oi six . gdh 
time cud a half, i'seudubianLhi.e and an-bladda pu-uit 
Pj lone appendages none stomach w i Jioufc caeal sac 
Genera Labi as, and Ct c.idal t us (Yha— es), Taaturn, C > idl d t* % 
AuiPholah/ us, Ctdt/td'b, ua, Zadiduhemus, S/alau j/t>. i uspjo^sqdt * 

(Jh ihavs, Epilulits , AiVnaps^s, Phffyghssus, XoiauPu Jtdis , Cut i* 9 
Glue/ ups, XtpltOL Jill u s, Pi nutussyph us, Ti oi It viop us, Pe< <d<m Ft.. - 
agogus, Clepticus, Lobt cddhgs, Lf*hoi*h s, DhyhUiriu, Cmhikd,/ -a, 
Donito/iGtvs, PbLiuh dahtiu s, Huniy y ainus” Go Ghdt\ 

Gyhiolvtis, Pat ududft c, Sun us, Sun u hiliys, CuUy&hn, Patvdj- 
sm/as, Odur, Uu/ idoda i , Olistkc/ops, and Siph/aogivdhvs F""*'il* 
Xiuiihiupalatus » Pkyllodus , Taiu uutkthyb, and Lyettvam 
Family t> Fhihwtuada — Body compiled, elevated oi olloug, 
coveted with cycloid scales, lateial lme continuous One dm^al 
fin, with a spinous portion, and v ith a scaly sheath along the la^e, 
which is sepaiated by a groove fiom the other Seales , anal with 
tinee spmes and numeioiis lajs , \entral fin thoi?a<, with one 
spine and five lays Small teeth m the jaws, none on the 
palate Psemlobranehue presuit Stomach siplionai , juloiic 
appendages none Y iv iparous 

Gtneia Pit/ earn and Physio oca/ pus 

Family 4 QJuomth's — Body elevated, oblong or elongate, ily, 
the scales being geneially ctmoid Latex il line intemiptud or 
neaily so One doisal fin, with a spinous portion , tluee ot moie 
anal spmes , the soft anal similai to the soit doisal Yential fins 
thoracic, with one 'pnm and five lajs Teeth m the j tws small, 
palate smooth Pseudobianclme none Stomach cacti , pi lone 
appendages none 

Geneia Ft/vplus, Ckionus, Ucnnclu onus, Pu/et/oplvs, Aurra, 
Ho os, Xertt opl us. Mesa tin via, Pcicma, Va/v, Hyg/ogu/ws, Ct> Ida, 
CiC/ULichla, Ghetohnuuhus , J. Psups, Sato/iojiti ca, Geophujvs, /y 
physodvn, and PtoophyUuni. 

OnDLit III — A/iaca idhitii 

Yeitieal and vential fins without spmous rays The Ventul 
fins, ifpiesent, aie jugnku oi thoiacie An-bladdu, if pie'stnt, 
without pneumatic duet 

Division I Anaco ntkiai Gadoidci —Head and bo<ly symiretnc- 
ally formed 

Family 1 Lycodidce — Yertical fins confinent Yentral fin, if 
present, small, attached to the humeral aich, jugulai. Gill-opemng 
nanow r , the gill-membrane being attached to the isthmus 

Genera • Ly codes, Gymichs , V/ cuicctes, Mic/ odtsmus, Blau 
nodesinus, and J Imjtica 

Family 2 Gadvlcc — Body more or less elongate, covered v ith 
small smooth seales One, two, or three dorsal fins, occupying 
nearly the whole of the back , rays of the posterior dorsal well 
developed, one or two anal fins Caudal fiee from doisal and 
anal, or, if they aie united, tlie doisal with a separate antenoi 
portion Yentials jugular, composed of several rayu, or, if they 
are reduced to a filament, the doisal is divided mto two Gili- 
opemng wade , the gill-membranes geneially not attached to the 
isthmus Pfeeudobranclme none, oi glandular, mlimentan 
An air-bladdei and pylonc appendages geumally present 
Geneia Gadus (God-Fisli, Haddock, \\ kiting, Pollack, Coal-Fi^lf, 
Gadicidvs, Mont, Stiumu, Halaigyteus, Mdanoaus, 

(Hake), Pacvdophycis, Lutdlu, Ph ysicithis, Uialeptus, Lte/ao Kuia, 
Phycis Halopoiphyms , Lota (BurboD, Moha (Lmgh 2 Ivklla 
(Rocklmg), llanucps, B/cynwcaos, Mutcuiolcpts, Chios modus, and 
Brusmius . Fossil remains are lare . Xcmopteiy^ and Palrcogtrd us 
from the schists of Glam*, a foimation believed to have been the 
bottom oi a very deep sea. In the clay of Sheppey species ocair 
allied to Gadus, Merlucaos , and Phycis 
Family 3 Opludadm —Body more or less elongate, naked or scaly 
Yertical fins geneially united , no separate antenoi dorsal or anal, 
dorsal occupying the greater portion of the hack Yential fins 
rudimentary or absent, jugulai Gill openings wide, the gill-meia- 
branes not attached to the isthmus 
1 Biotuhna Yential fins present, attached to the kumeial ardn 
Geneia . Brotula , Zucifuga T Bathyncetes, Amnthmms, TypMonvs, 
Aphymms, Bhi/ionvs, Suenibo , Pin idmm, Brolulophis, Hahdcsu> in, 
Dincmaiiehiliys , and Bythites 

% Ophidima Yentral fins replaced by a pair of bifid filaments 
(baibels) inserted below the glossohyal. Genera; Ophidium ard 
Genypterus 

3. Fici ctsfcnnu * Xo ventral fins whatever; vent at the throat 
Genera. Fmasfer and Fnchehophs. 

4. Ammodytina Ho ventral fins whatever ; vent remote fiom the 
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1a i ] ; gill-op iinur-* v**iy wide, tlte gill-membranes not being united 
CLncra A $ Mnd-Etkj and Bkdma 

ft No vential fins whatever, Tent remote front 

tie head , anll-np* mnss of moderate w ulth, the gill-membranes 
L mg unite i l*duw the throat, not attached to the isthmus 
Gmura tV j* o u hi* and Hvi- 

F uaih 4 J/i'rv r A r — Bod> terminating m ^ long, compress* il, 
tip- ring till, < n r t r ul with spiny. It, tied, or striated scales One 
sh rt antriini dm^il , the scornd vtry long, eontmued to the end 
ot the tail, and u_m nosed oi vtry feeble ray& ; anal of an extent 
^miiar to tint t.f ti*e & u ond duis d. no caudal Ventral fins tho- 
r< * ui jngFn, CuKipistd of atveral ia\s Do j p*sea Gadoids 
tb uviw "J lu i >n i% Ct/iijphaiLt ks , Mdcna onus, JfidiiLv<kbkah% 
ant li'tthiW'f s 

Ihvmmn II A iffi'i ithidi Pleirnuniotdei — Held and part of the 
v < \ unsymm ti i< alh form* d 1 his division consists ui cue family 
t< + i' v* PiCbtiuarf i*1tL (Flat*Fnhc») 

i r> ZVT3, fVtf <7‘ >. Ilippjjhisnts (HnUbat), Etpp^ftu^npns, Tt - 

fk"\s 3 IP a Sin (Turbot, Kill, AVhitf), Phnjnwkumhis (Top- 
Kmt , A‘ iiojto'bi'% Pseiiilorhuahus, llhmbjidichthrj s, Cdhtnts, 
A ied/alJVi, Bii'rhifpkunt, Bahians, P^iitidiikp, Vdharohthyb, 
II ui hjt Pj% P hxP L ops At *, L% hojuete% L>pApbtttn, 
PI* unmeet* s (Flu* a Bab, Flounder!, Rhwnhosolca, 
f, P'tuwhwits, Juiuii Ft liorhamphus, Xamtops, 

}*a< i **i n Sjlm (Sole) nr futiua, ElbUput, (IijtutiathiniSt 
fj’ } i y/ovSiS, I^lk Jfdjnlj ApLtrd Cidkpb, A tl,iWpi€dl opS, Aphol istui, 

axil Phy tit it t 

Oniffili IV —Ply^JihLl 

All the fin-m* - aitmuhM, only the first of the doisal and pec- 
t 1 tins i» -u .tt m* v o ^ified Yuitral tins, if present, abdominal, 
*ut An -bladder, if pi -eiit, with a pneumatic duet 

P t i*i t m h s 1 

Family 1 — bkm naked oi with osseous scutes, but 

v Hi<*ut -nab ^ B rbtls always pits* at, nuxillaiy bone rmlinmn- 
t almost always f >rnuiu a » ippm’t to a mavulaiv barbel. Mar- 
g u of th>*u[pr v jiw IbnmdbvtLe initrmavillanes only Sub- 

0 »* pm 1 im ab«*nt Air-bladder g* nr rally present, communicating 

1 tn the organ ol hiaaug by means o: the auditoiy ossicles. Adi- 
[ < t hu pndeut or absent 

A large fenulr of fushwater nAie% represented by numerous 
C Lera, win h * \luhit a great variety uf form and structure of the 
t Th^Ir t ap[ ^aranc e is indicated hv sonic fossil remains m 
'i* rtiary *lej Kbits of the highlands of Padang in Sumatra, where 
I* v <khi >o A itn and Jpvjanus ty£>es wxll represented m the lit mg 
1 1 hau fauna, have h tn found' In Xoitu America aUo &]»incs 
i fi uhlt rr i ^ bat- Fislita w have !n,en found in Tertiary formations. 

irom t! ** <ru> it nurnUr of diifcie^t g neric t\pes this family has 
ban Jimujr d under eight suklmsious — 

I, Zkhiripi II'unabpttriT 

A. Chtinia ‘ Clams, Htteiobranchus 

B Pl> f "Ua t FlotosUs, CmdogUms, Copidoglanxs, Chaca. 
*2 $ An rah* Ik ier^dem 

A Svij'iM . Saceobranehus, Silurus, Sehilbe, Eutropms, 
Silun>‘hthy&, Wallago, Bedodontiehthts, Eutiopnehthys, 
C.-j ptonterus, Calhehrom, Hemisilurus, Siluranodon, 
Auu, Schdbichthys, Law, Fst udeutropius, Fangasius, 
Helieophagus, Silondia. 

Z Sdunlm Anmmt&pterm. 

A. MitpjpMhaimim : Hypophtlmlnms, Hellenes. 

4. SdurttM Protertiptem* 

A* Bagros, Chrysiehthys, Clarotes, SIaerones 4 

P*udobagras, Llocassis, Bagroides, Bagrichthjs, Rita, 
Aerot'horaonichthys, Akvsis. 

B. Ammnm : Amiums, llopladeltis, Xoturus. 

C. PiKid&dim ; Piatystoma, Sonihim, Henusorubim, 
PktTstonmtichthys, Phraitocephalus, Piranmtana, Platy- 
nematkhthys, Pimttnga, Bagtopsis, Seiades, Pimelodns, 
Ftnaampus, Conorhynchus, Notoglams, Callophysus, 
Lopfciogfiumg, Anehenogkms 

B A turn* Anus, Gakiehthys, (knidens, Pamdiplomystax, 
Ihplomystex, ^Elunchthvs, Hemipmotelodus, Keiengns, 
Ost^cgeniosoB, BatrachiHiephalus, Atopochilus. 

F Btvtmna: Ikprius, Eughd*tostenmin, Glyptostemum. 

5 I in vhi Stefwkmmhce. 

A» Ihujtnm : Ageniosns, T etran ema rich thy s, Euanemus, 
Ando iiipterus, Ghmidmm, CentromocMus, Trachelyo 
pterin, Cetopsis, Astrophysus, Boras, Synodontis. 

Ih It In * planum : Rhmoglanis, Calloinyst&x* 

C. Malttpierurina: Alalapterurus. 

5. Ail unlit Prokrqp&dts, 

A. Ifpposfmmtwa : gtygogenes, Arge% Brontes, Astrople- 
bu% Caihchthys, Cketostomus, PJcccmtonms, Hvpopto- 

g oma^ Loricaria, Acestra, Si>or, Erethistes, Exostoma, 
^eudecheneis. 

B Aspmlmt'm Aspredo. Buxiocophalus, Bunoccphal- 
ichthys, Harttia. x 


7 Sduruhe Opibthopkr^ 

A Xeimtoijuiyaia Heptapterus, Kcmatogenys 
B Tt ichomyderina Tnchoin} cterus, Eremophilus, Pan- 
odon 

8. Silundai Bramhicolm Stegoplnlus, Vandellia 

Family 2 Siopehdci — Body naked or scaly Margin of the 
upper jaw formed b) the niteunaxillaiy only , opereulai apparatus 
sometimes incompletely developed Baibels none Gill-opemng 
very wide, pseudobranchue well developed Air-bladder none. 
Adipose tin pie sent The eggs are enclosed m the sacs of the ovaiy, 
and excluded by o\ uluets. Pyloric appendages few m numbei or 
absent Intestinal ti act very short 

Genera Ainu its , Bafhysaiu us, Bathypterois , Earpoclon, Siopelus, 
Ipmp% Paialepis, S ltd is, Plugyodus, Aulopus, Chlorophthahnus, 
Bcopdosaurus, Odoutvstomus, and Xannobrachmm Fossil Osmz- 
ionics, Euimaurula , Pcnasvupclvs , and Adapter us 

Family 3 Cypnnidcc , — Body gencially eoveied with scales , 
head naked Mai gin of the upper jaw formed by the mtermaxil- 
lanes Belly rounded, or, if ti enchant, without ossifications FTo 
adipose fin Stomach without blind sac Pyloric appendages 
none Mouth toothless , low ei iharyngeal bones well developed, 
fait lform, subparallel to the bianehial aiches, prodded with teeth, 
win* h are airangedxn one, two, or three series Air-bladder large, 
dmded into an anterior and posteiior portion by a constriction, or 
rntoa right or a left portion, enclosed m an osseous capsule Ovarian 
sacs closed 

The iaimly of 44 Caips ” is the one most numerously represented m 
the fresh w attrs of the Old AY orld and of FT oi th America N umerous 
fus^il lemams aie also found in Terhaiy fieshwater fomations; 
the majority can he lefeired to existing genera Bat kits, Thy tin- 
ichthijs, Gvbto, ZcULisat% Tmca, Amblypharyngodon , PJiodeus, 
Colitis, Acanthopsis , only a few showing charaeteis diffeient Horn 
tho^e of li\ mg geneia Cydin us, Hccapsephus , Mylocypj mas 

There is much less diversity of forms and habits m this family 
than m the Siluroids , but the genera are sufficiently numeious 
to demand a fuither suhth vision A' the family into gioups 

1 Catustomiaa Catoatomus, Moxostoma, Sclerognathus, Cai- 
piodes 

2 Cypj uuna Cypnnus (Carp), Carassius, Catla, Cirrlnna, 
Bangila, OAeoelulus, Labeo, Barynotus, Tyloguathus, Abrostomus, 
Discognatlms, Crossoclulus, Gymnostomus, Epalzeorhynchus, 
Ca^Kieta, Barbus (Barbel), Thynmchthys, Baibichtliys, Ambly- 
rhynfbaehthys, Alhuliehthys, Oremus, Schizothorax, Ptychobarbns, 
Gymnoeypris, Schizopj gopsis, Bxptychus, Aulopyge, Gohio (Gud- 
geon), Cemtiehthys, Bungia, Pimephales, Hyborhynchus, Cam- 
postoma, Hybognathus, Encymha, Pseudorasbora, Cochloguathus, 
Exoglos'sum, Rhmichthys 

3. Bhotcichthyma : Ithoteielithys 

4 Zeptdbmbiiia * Leptobaibus 

5, liasbm ina Rasbora, Luciosoma, Xuria, Aphyocypns, Ambly- 
pharyngodon 

6 ikhiiphtina Cypnnion, Semiplotus 

7 Xedoeypi alma Aenorypus, Paracanthobiama, Mystaco- 
Icucus. 

8 Zeucisnna Leuciseus (Vliite-Fish, Roach, Chub, Bace, Rudd, 
Minnow), Alyloleucus, Ctenojhazyngodon, Mylopharodon, Para- 
phoxmus, Meda, Giaodus, Tinea (Tench), Leucosomus, Chondro- 
stoma, Orthodon, Acmehilus 

9 Rhode tm Aehilognathus, Rhodens, Pseudoperilampus 

10. j Danioninm Bamo, Pteropsanon, Aspidopana, Banlius, Bola, 
Schacra, Opsarnchthys, Squaliobarbus, Ochetobius 

11. Ilypvphthal mi eh thyuia Hypophthalmichthys 

12 Alnuaidum : Abramis (Bream), Aspius, Alburnus (Bleak), 
Leucaspins, Rasljorichthys, Elopichthys, Pelotrophus, Acantho- 
brama, O^teobrama, Chanodichthys, Smiliogaster, Culter, Pelecus, 
Eustna, Chela, Pseudolabuca, Caelnus 

13, Eomaloptenna Homaloptera, Psilorhyndius 

14. Cobitidina (Loaches) • Misgurnus, Kemaelulus, Cobitis, 
Lepi docephalich th ys, Acanthopsis, Botia, Oreonectes, Lepido- 
ceplialus, Acanthophthalmus, Apua, Paramisgurnus 

Family 4. Rnmidm —Body scaly, head naked Margin of the 
upper jaw formed by the intemaxillaries Dorsal and anal fins 
short, the former belonging to the abdominal portion of the vertebral 
column. Teeth none, either in the month or pharynx Barbels 
none. Stomach siphonal, no pylonc appendages. Pseudobranchise 
none. Branchiostegals three; air-bladder long, not divided. 
O vanes closed. 

One genus ; Knerxa, 

Family 5. Chartmmdce . — Body covered with scales, head naked ; 
barbels none. Margin of the upper jaw formed by the mtermaxil- 
lanes In the middle and bv the maxillanes lateially. Generally a 
small adipose fin behind the dorsal Pyloric appendages more or 
less numerous ,* air-bladder transversely divided into two portions, 
and eommumcatm^ with the organ of hearing by means of the 
auditory ossicles. Pseudobran chi® none. 

1. Endhnnina : Macrodon, Erythrinus, Lebiasma, FTannostomus, 
P}irrhulma, and Corynopoina, 
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2 Cuntnafina Curimatus, Proclnlodus, Casnotropus, Hemiodus, 
Saeeodon, Parodon 

3 CithanniML Cithannus. 

4 Aiiastomatirn Lepormus, Anostomns, Rhytiodus 

5 Naanocharacina Kannocharax 

6 Teltagoiioptemm Alestes, Tetragonopterus, Chnodon, Megalo- 
biyeon, Gastropeleeus, Piabuema, Scissoi, Pseudochaleeus, Aphyo- 
eharax, Chalceus, Brycon, Chalemopsis, Biyeonops, Creagrutus, 
Chalcmus, Piabuea, Paragoniates, Agomates, Nannsethiops, and 
Biycomethiops 

7 Eydrocyoama Hydrocyon, Cyaodon, Anacyrtus, Hjstn- 
codon, Salmmus, Oligosarcus, Xiphoihamphus, Xiphostoma, and 
Sareodaces 

S Distichodontina Dishchodus 

9 Ichthyborina, Iclithybonis and Phago. 

10 Crejiuchum Crenucbus and Xenoeharax 

11 Sei ramlmoniiia Mylesmns, Serrasalmo, Myletes, and Cato* 
prion. 

Family 6 Cypt hiodontidm — Head and body covered with scales, 
baibels none Maigm of the upper jaw formed by the mtermaxil- 
lanes only Teeth m both jaws , upper and lover phaiyngeals 
with eardiform teeth Adipose fin none , dorsal fin situated on 
the hiudei half of the body Stomach without blind sac , pyloric 
appendages none Pseudobranchue none , air-bladder simple, \ lth- 
out ossieula auditus 

1 0 Caraiun & Oypnnodon, Characodon, Fitzroyia, Haploehilus, 
Fundulus, Limnurgus, Lncama, Bivulus, Cynolebias, Orestias, 
Jenynsia, Gambusia, Pseudo viphophoms, Belonesox, Anableps 

2 0 Limnopharjec * Pcecilia, Mollienesia, Platj poseilus, Giraidmus 
Fossil remains are referable to Oypnnodon and Poscilia 

Family 7 Edoropygn — Head naked , body covered with very 
small scales , barbels none Margin of the upper jaw formed by 
the lntermaxillanes Villiform teeth in the jaw s and on the palate 
Adipose fin none Dorsal fin belonging to the caudal portion of 
the vertebral column, opposite to the anal Ventral fins rudimen- 
tary or absent Vent situated before the pectorals Stomach 
csBeal , pyloric appendages present Pseudobranchne none ; air- 
bladder deeply notched antenoily 

Genera Amhlyajms (Blind-Fish of the Mammoth Cave) and 
Chologaster 

Family 8 TJmh idee — Head and body covered with scales , barbels 
none Margin of the upper jaw formed by the intermaxillaiies 
mesially and by the maxillanes laterally Adipose fin none , the 
dorsal fin belongs partly to the abdominal portion of the vertebral 
column Stomach siphonal , pylone appendages none ; pseudo- 
branchne glandular, hidden , ail-bladder simple 

One genus Unh a 

Family 9 Scombrcsocidm — Body covered with scales , a senes of 
keeled scales along each side of the belly Margin of the upper jaw- 
formed by the mtermaxillanes mesially and by the maxillanes 
laterally Lower pharyngeals united into a single bone Dorsal 
fin opposite the anal, belonging to the caudal poition of the verte- 
bral column Adipose fin none Air-bladder generally present, 
simple, sometimes cellular, without pneumatic duct Pseudo- 
branchne hidden, glandular Stomach not distinct from the in- 
testine, which is quite straight, without appendages 

Genera. Belong (Gar-Pike), Scomh c-sor, Hemirhamphus , A?- 
i Tutmphus, Exocmhts (Flying-Fish). Fossil Solos* eus 

Family 10 Esocidw — Body covered with scales , barbels none 
Maigin of the upper jaw formed by the lntermaxillanes mesially 
and by the maxillanes lateially. Adipose fin none , the dorsal fin 
belongs to tbe caudal portion of the vertebral column Stomach 
without blind sac; pyloric appendages none Pseudobranchue 
glandular, hidden ; an -bladder simple , gill-openmg very wide 

One genus only Eso'c (Pike) 

Family II Galazudcc —Body naked, baibels none Margin of 
the upper jaw chiefly formed by the mtermaxillanes, which are 
short, and continued by a thick lip, behind which are the maxil* 
lanes Belly lounded , adipose fin none , doisal opposite to anal 
Pylone appendages m small number Air-bladdei large, simple , 
pseudobi anehna none The ova fall into the cavity of the abdomen 
before exclusion 

Geneia Galazias and Ecockanna 

Family 12 Mormyridce —Body and tail scaly , head scaleless , 
barbels none The maigm of the upper jaw is formed m the 
middle by the iutermaxillanes, which coalesce into a single bone, 
and lateially by the maxillanes Suboperculum and mteropercu- 
lum piesent, the latter very small On each side of the single 
panetal bone a canty leading into the mtenoi of the skull, and 
covered with a thin bony lamella All the fins are well developed 
(Mormyyus ) , or caudal, anal, and ventral fins are absent (Gym- 
narchus). Ho adipose fin Pseudobranehise none , gill-openings 
reduced to a short slit Air-bladder simple Two cfeca pylorica 
behind the stomach. 

Genera Mormyrus and Gymnavckus 

Family 13 Sternoptychidcc — Body naked, or with very thm 
-deciduous scales , barbels none. Margin of the upper jaw formed 
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by the maxillary and intermaxillary, both of which are toothed , 
operculai apparatus not completely 'developed Gill-openmg very 
wide , pseudobranchise present oi absent , air-bladder simple, if 
present Adipose fin. present, but generally rudimentary Series 
of phosphorescent bodies along the louei paits The eggs aie 
enclosed m the sacs of the ovarium, and excluded bj oviducts 
Geneia Stanoptyc , Argyi opelccus, Polyi^tins, Cuuia, M<turo~ 
licus , Chuuliodus, Gonostomn , Photichthys , and D^lophos 
Family 14 Stomiatuhc — Skm naked, oi with cxuedmgly delicate 
scales , a hyoid barbel Margin of the uppei jaw foinud by the 
intermaxillary and maxillary, whi«di are both toothed , opacular 
appaiatus but little dei eloped Gill-openmg very wide, pseudo- 
bianehun none The eggs are enclosed m the sics of the ovarium, 
and excluded by oviducts 

Genera Astionestlics , Stamms, BJuostom n, J lahuoAcus, and 
Btdhyopkis 

Family 15 Sahnotiulcc — Body geneially covered with scales, 
head naked, baibels none Maigm of the uppti jaw foirned by 
the iutermaxillanes mesially and by the mixillanes laterally. 
Belly rounded A small adipose fin behind the dorsal. Pyloric 
appendages geneially numerous, rarely absent An -bladder laige, 
simple , pseudobranchue piesent The or a bill into the cavity of 
the abdomen before exclusion 

Genera Sahno (Salm on , Ti out, Charr) , Oploi hj nek vs, Bt m 7i y~ 
wysta'i, Luciohutta , Plctoglossus, Osmans (Smelt), It etivpiaiia, 
Eypomesus , TJialeuhthys, Mallotus (Capelin), Conyodus ^Gwymad, 
Pollan), Thymallus (Grayling), Salam, Anjaitina, MiC/ostottui, 
Bathylagus Fossil Osmcroides , Atrognathvs , and Aidolqns 
Family' 1 6 Pm copsulce. — Body r covered with ctenoid scales , head 
naked. Margin of the upper jaw foimed by the intei maxillanes 
only , opeienlai apparatus complete. Barbels none Gill-openmg3 
wide Adipose fin ptesent. 

One genus only Pacopsis 

Family 17 EaplochitomdLG — Body naked oi scaly (cycloid) 
Margin of the upper jaw formed by the lntennaxillaiy , opercular 
apparatus complete Barbels none Gill-opening wide, pseudo- 
bianchne Air-bladder simple Adipose fin present Ovanes 
laminated, the eggs fall into the cavity of the abdomen, there 
bang no oviduct Pyloric appendages none 
Genera Haplochiton and Prototrod.es. 

Family IS Gonoihynchidw —Head and body' entnely coveied 
with spiny scales , mouth with baibels Maigm of the upper jaw 
formed by the intermaxillary, which, although short, is continued 
downwards as a thick lip, situated m fiont of the maxillary Adi- 
pose fin none , the dorsal fin is opposite to the ventrals, and short, 
like the anal Stomach simple, without blind sac , pylone appen- 
dages in small numbei P&eudobranehue ; air-bladder absent 
Gill-openmgs narrow 
One genus only Gonoihynchus 

Family 19 BCyodonhdcs — Body covered with cycloid scales; 
head naked , barbels none Margin of the upper jaw formed by r 
the iutermaxillanes mesially and by the maxillanes lateially, the 
latter being articulated to the end of the formei Opercular appa- 
ratus complete Adipose fin none , the doisal fin belongs to the 
caudal poi tion of the vertebral column Stomach horseshoe-shaped, 
without blind sac, intestine short, one pylouc appendage Psemlo- 
branehloe none , air-bladder simple Gill-openings wide The ova 
fall into the abdominal cavity before exclusion 
One genus only ffyodon (Moon-Eye) 

Family 20 Pantodontidce — Body covered with large cycloid 
scales , sides of the head osseous Margin of the upper jaw- formed 
by the single intei maxillary mesially and by the maxillanes 
laterally' The dorsal fin belongs to the caudal portion of the verte- 
bral column, is short, and opposite and similar to the anal Gill- 
opemngs wide , gill-covers consisting of a piampeieuliun and oper- 
culum only Branclnostegals numerous Pseudobi anchue none , 

an -bladder simple Stomach without cfecal sac , one pylone ap- 
pendage. Sexual organs w ith a duct 
One genus Pantodon 

Family 21. Osteoglossidce — Body coveied with laige hard scales, 
composed of pieces like mosaic Head sealele&s , integuments 
almost entirely leplaced by hone , lateral line composed of wide 
openings of the mucous duet Margin of the upper jaw formed by 
the inteimaxillanes mesially and by the maxillanes laterally The 
dorsal fin belongs to the caudal portion of the vertebral column, is 
opposite and very similar to the anal fin , both approximate to the 
rounded caudal (with which they are abnormally confluent) Gill- 
opemngs wide , psendobranchue none , an -bladder simple or cellu- 
lar. Stomach without eeeeal sac , pyloric appendages two 
Genera Ostcoglosmm, At apaiinw, Ecterotis 

Family 22 Olupeidce — Body covered with scales , head naked , 
baibels none Abdomen frequently compressed into a serrated 
edge Margin of the upper jaw foimed by the mtermaxillanes 
mesially and by the maxillanes laterally , maxillanes composed of 
at least three movable pieces. Opercular apparatus complete. 
Adipose fin none , doisal not elongate ; anal sometimes veiy Jong 
Stomach with a blind sac; pylone appendages numeious. Gill- 



694 


ICHTHYOLOGY [classification-. 


a n ,r 1 1- 1 * i 1 flcrtl qcd th 1 eill-m** pits h mg g n Killy 'very ! 

I*. , * aix Lu j t.vmniTy pu»uV Air-bkiddti more or j 

*; . u ? 1 ' 

i , * L * ’* * iniHi.ii>>, </*#.* i C/vG C’ J > fHtt- 

r. * 5 p *,. s >i, Mu"') 'tkir, Mi nli'iMi, AH-Wife, Pilchard Sar- ‘ 
u i t f , 5 „ I J f/'^, Chn>i\.Vhr^ dtfj Pi istafssi * /, ' 

j, r • £ ^ M*y f faiM*! i f , £in § hr n Several 

1 1- „ cl iTc iAm fi un i m Tt G T au % nat ions , otliei fov-ds , 

T T i, S^hlbAu^ pfifh > t , 

p t , . | 

. C * * * ’ ■* L tr iu'” j t Ps, end IF- u d* /Vs 
1 mu * -i LM '*ita\id * — -Alin l to tlit* L* rrmg * — PPlu f hn^s<*. 
ILu:- c -4 *,£ * . ,f t*h* — Bti.lv eu k v> 1 with thm, d a»luu\* 

* * V * T - u *l» Margin «/f t ;, < ihj\ r j rw* fuzmtd bj the 
n ti 'ula U'u* 1 ’i - nu -i Ph and by tV T n i ulLtu# 4 lit* ially, 1 orii 
1 s - 1 AU Grip. Tiii«ri m jn Ci »p.«-xtu*n Opir. uln appuattw 
CJfiyh* V Tp -e tin non* 1 the ti*»r=? il im U lungs to tin < unLil 
p ntl* a . 4 tv % LraL a>Ium« s 5 t*» mb with a blind <- ie , mtth- 
tit** »b *i\ tl'f mUfons lHcmbrtnt Viang a spiral told; pvb>nc 
?r p i 'I * 4* -s ii *u^, PsLtidobm dii ** in at , .ui-lbvltla iuc jiuph tcly 

1 I I j t b , ; lll-ojii nirg \ub* 

(Jul tMiU- on v Ui jo* , * t its 

Fa ma 2*" Jfj> x 7 nl ’k — B*> dy Ydb <*r tiitknixt c edr> , bad 
K,buls biwj U nor" Mil gin of tL» j u>pr jin by the 

mt tnuxui iiiiH and maM.ll i\i% > tl* 1 1 9 m i 1 » nut p’ 1 id dung tl o 
fdss» of thu htt r Opmiihr nppinitu^ coinplet - 
Alip-v bn ik . ii , the duind im L long*, t » t!>**baudal poition c>f 
tb* brtl > jlumn Stoma> hi nr.' 1 vrh*»it lima ^e , jaleKc 
fc’»p nd fJ - in mnd>itte number Is* 1 1./ ran dint ^ mi-blsbkr 
a* '>it « bll i *pf mn^» verv v i>H 
G. vrn J'/»n pWas, I* ft p 4 > an I ATcno t\/Kc- 

2 i \ f 

I Wit * 1 A — IL* id iixl hu*ly cf dv , baibek none 

ilk’j n 1 p th nnpT ji% ferrsd le> the intuimmllant s mr -ially 
an 1 L\ tl m t\rl irb « ht> r tl y i »p>TedIar amenatim ineomplete 
livil I k e 44 >i, t ip Kng A*b] os. tin n*nte Dorsal s>hoiL behmg- 
iur to Vi > tild p nu**n oi the it'iD ’>r d column , an il nrv long. 
b-< m i h \s *hn r i: llmd Nie , t%u puone append.igea I'fetndo- 
bmii In* n a dii-Mad»lt r present, divided m the interior The 
OKi f Jl u * r\ i w itj of tha*tbdomt n before elusion On eai li 
si 1 * a p ui 1 P -*it Kti >A c mtv leading into the interior of tbe skull. 
Out genu- or ]y * Xt&y&rui* 

lam 1\ Jl’t’utnurnl* e — B^>ly covered with eyedoid seales ; 

L f ii m i)\ 1 - iib* H re i a* Margm of the upj>er jaw formed by the 

ini. riuul'i’ , '> nn a dly and by the nuvinarii s latt rally < )per- 
culirapou t *- rh'.tmpLt.* Adi|»>-e bn Ronf» Tbe short dorsal 
UI 1 1 tu* ibdoiiiiiiil pirt of the \atdrd column , anil very 
Iciuf, " x*. na L with a l hud su* , ml* <shoit , pylunc appen- 
dage il n «>1 iii*» nuinUr P-ttidobiaueLi^ none "Air-bladder 
Itrgp, % ii’pl- , gull-openings iu ie Uvam s closed 
One penib on’ i IL th & nmti i 

Family 2 S Hwhplmrvkr — Body generally with four series of 
snbirLmgnlar >cut. s, and with mtmnahate seale-like smaller ones 
One 0» dursd oulv 5 bead long, with the jaws produced 
Extinct Genera: Derceti^ Zrpbdrnchdtts, Pdargorhjnchics , 
PUnth*tj*hfmi n, 8 -iunyrIicmphus, EurmJiuhs, Iwhjrocephrdns* 

Family 20 Gf/mmiidm . — Head scabless , barbels none. Body elon- 
gate, wl-sbajie i ^largm ofthe upper jaw formed m themiddle by the 
mttm&MlUnes ami laterally by the rnaxillaries. Dorsal fm absent 
#r iflduk'etl to m adipose strip ; caudal generally absent, the tail 
terminating in a point ^ Anal fin exceedingly long Tentrals none 
Extremity of the tapering tail capable of being reproduce*!. Tent 
Mtuated at, or at a short distance behind, the throat Humeral 
arch .it Ui bed fu tbe skull. Ribs well developed. Gill-openings 
rather narrow Air-bladder present, double Stomach with a 
wed me and pyloric appendages. Ovaries with oviducts. 

OeneM Stmutrckm, Pamphie/UhTf* } 8 krnojn/pits f Campus, 
Gimwdm (Eknne Eel) 

FamFy 3u Sjmbranehida :, —Body elongate, naked or covered 
with inuiut* series ; tebelsiKme. Margin of tbe upperjaw formed 
by tin mt^mmilknes only, the well-aevelofied maxil lanes lying 
bt bind un 1 panilb i to them. Faired fins none. Vertical tins rudi- 
m*n%v\\ reduiel to more or less distinct cutaneous folds. Vent 
wt 1 .d-d P a tin at distance behind the heat! Ribs presuit 001 - 
°D Jdng- t : *Jlu *nt into one slit situated on the ventral surface. 
A'r-lLuMi 11 'iiH. Stomath without ca?cal me or pyloric sppeud- 
agM Uiarn^ with oviducts 

Gun m Jj nJupnntis. Mom^ems, $ymbmnchu£ t Chdolmnchm 
Fanah Mu idm v Bt*ls). — Body elongate, cykndncal or l>and- 

shapeti, naked or uith rudimentary scales. Vent situated at a 
great distance fr*>m the head Ventral fins none. Vertical fins, if 
present, confluent, or separated by the projecting tip of the tail. 
Sides of the upjHjr jaw formed by the tooth-beanng maxillaries, 
the fore part by the intermaxillary, which is more or less eoalescent 
with the vomer and ethmoid Humeral arch not attached to the 
Stomach with a blind sac ; no pjloric appmdages. Organs 
reiiroduction without efferent ducts. 


OlIicki XcihirhtJnn, Cycian , SactnjJia, ynp Synrtphoh a nch vs, 
Atiwn Pit, Ohiy /, Cud>ftomi'itriia 3 Mimuitsot, Kcttastoma, Saiuen - 
thin* th Httutnu) ILojflutitii% Mym% Myi ojJas, Pcuamynis, Chito- 
i/tijiM?, J/,£uf luhthys OphtiMhys , Alonnyini, Jf v) cena, Enchdycoi e 

Okuer V — Lcphoh initial 

Tin gills are not laminated, but coin post d of binall rounded lobes 
<ittaihu.l to the bianehul aiclies Gill-covei ltduced to a laige 
simple plat* An-bladdei simple, without pneumatic duct A 
dt 1 mal sk* lctun, compost d of numerous pieces auangtd 121 segments, 
rq»hipfj more or le&bsoft m teguments Musculai system not much 
developed Snout pioloi'ged Mouth terminal, small, toothless, 
fuinnd as 111 Acanthoptcngians 

FamF} 1 8 d' iuM** u 7 <t — Gill-opcmng^uide Tm 0 dorsal fins, 
therijft cf the antenoi not aitu*ulated All tlie other fins veil 
da doped 

One gums only Sdenos ttrian, vhich u as preceded in the Tert aiy 
tpni h by Soluivthynihus (Monte Fostale) 

Family 2 Ryiujiiatkiihe — Gill-cpenmgs reduced to a very small 
opening ne ir the upper po-tuioi angle of the gill-cover One soft 
dorsal tin , no \uitials, and sometimes one 01 more of the other 
fins ait also absent 

Pipe-Fishes and St ihoi&es Fosul lemams occur at Monte Bolea 
Bt-ud *> &2 e ’ i» j s of Siylintiu&ffjtmt and Syarj xathus (Pheudosyarjnatlivd), 
n ntauw of an evtmet genus, Calcnnosionw , allied to Hippocampi’ s.> 
but with a distinct caudal hn, have been found 

Guieia Eipbonobtuiaa, kynpnathvs, Doiyichthys , NtiophiSt 
Pi ok cidipi's, leMhyu:a,tijjus, Kudiioctunphs, U) oca inpus, Lcpto - 
’ idifJtys, Cidwivfits, Stiff inatojiho; a, Gast/otolevs , SotenojtiaiKiis , 

J PhyUoytu y c, Hypocaidpus 

l Order VI — Pledogaathi 

1 Teleosteous fishes with rough scales, or with ossifications of the 
j cutis in the foiiu of Scutes oi spines , skin sometimes entirely 
naked Skeleton incompletely ossified, with the veitebnu m small 
numbei Gills pectmatc , a nanow gill- opening m fiont of the 
pectoral fins Mouth narrow , the bones of the upper jaw generally 
j firmly united A soft doisal fin, belonging to the caudal portion 
\ of the vertebral column, opposite to the anal , sometimes elements 
j of a spinous doisal besides Ventral fin none, m xeduced to spines* 
Air-bladder without pneumatic duet. 

Family 1 Sderotkrmi — ■Snout somewhat produced , jaws armed 
with distinct teeth in small number Skm with scutes, or rough. 
The elements of a spinous dorsal and ventral fin generally present, 
j Genera, Ti maiiithus , fiahdes (File-Fish), Mmamnthus } Aaacctn - 
t thus, O&tm&dii (Coffer-Fish) Fossil. Acaiithodei aict i Acantho - 
! jikurus, GhtptotPplialus 

j Family 2 . Gytiinodunks — Body more or less shortened The 
, bones of the upper aud lower jaw ate confluent, forming a beak with 
a trenchant edge, without teeth, with or without median suture 
A soft doisal, caudal, and anal are developed, appioxlmate. FTo 
spinous dorsal Pectoral fins ,* no ventrals 

Genera Tnoefod, Tdrodun (Globe-Fish), Zhadan (Sea-H edge- 
hog), Oi iiiagorisci^s (Sun-Fish) 

Subclass III — Cijclo&tomata, 

Skeleton cartilaginous and notochordal, without ribs and 
without real jaws Skull not separate from the vertebial 
column. No limbs. Gills in the form of fixed sacs, with- 
out branchial arches, six or seven in number on each side 
One nasal aperture only. Heart without bulbus arteriosus. 
Mouth anterior, surrounded by a circular or subcir- 
cular lip, suctorial. Alimentary canal straight, simple, 
without cmcal appendages, pancreas, or spleen. Generative- 
outlet peritoneal Vertical fins rayed. 

The Cyelostomes are most probably a very ancient type. 
Unfortunately the organs of these creatures are too soft to 
be preserved, with the exception of the horny denticles with 
which the mouth of some of them is armed. 

Family!. Pet remyzmi ukc (Lamprejs) —Body cel-shaped, naked 
Subject to a metamorphosis ; in the perfect stage with a suctorial 
mouth armed with teeth, simple or multicuspid, homy, sitting on a 
soft papilla. Maxillary, mandibulary, lingual, and suctorial teeth 
may be distinguished. Eyes present (in mature animals) External 
nasal aperture, m themiddle of the upper side of the head. The- 
nasal duct terminates without perforating the palate Seven 
branchial saca and apertures on each side behind the head , the 
inner branchial ducts terminate in a separate common tube Intes- 
tine with a spiral valve Eggs small The larvae without teeth* 
and with a single continuous vertical fin 

Genera ; Pdromyzmi, Mordaeia, and Geotria 

Family 2 . Mynn idee. —Body eel-shaped, naked. The single 
nasal aperture is above the mouth, quite at the extremity of the 
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head, which. provided witlifoui pairs of baihels Month without j 
lips Nasal duct without caitilagmous rings, penetiatmg the | 
palate One median tooth on the palate, and two comb-like senes 
of teeth on the tongue Branchial apertures at a great distance 
from the head , the inner bianclnal ducts lead into the oesophagus 
A series of mucous sacs along each snle of the abdomen Intestine 
without spxuil %ahe Eggs huge, with a horny ease prouded with 
threads foi adhesion 

Guiaa Mythic and Btlcllostoma (Hag-Eisli) 

Sicl class IY — Leptocarda. 

Skeleton membrane-cartilaginous and notochordal, rib- 
les^ No brain. Pulsating sinuses m place of a heart. 
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j Blood colouiless Respiratory cavity confluent with the 
i abdominal cavity , branchial clefts in great number, the 
water being expelled by an opening in front of the vent. 
Jaws none 

This subclass is represented by a single family ( Cnoo - 
stumi) and by one or two geneia (Zb an duo stoma and 
Epiyiomchthy^) , it is tire lowest in the scale of Ashes, and 
lacks so many characteristics, not only of this class, but of 
the veitebiata generally, that Haeckel, with good leason, 
separates it into a distinct class, that of Aaaaia The 
various parts of its organization lnve been duly noticed 
m the former paits of this artude. (x. c g.) 


ICHTHYOSAURUS (from a fish, and ompos, a 
lizard), a genus of extinct reptiles, the species of which are 
the only known representatives of the order Ichthyoptzi ygia 
Upwards of thirty of these have been described, all of 
Mesozoic age, the genus so far as is certainly known 
appearing for the first time in the Liassic formation where 
it most abounds, continuing throughout the Oolitic, and 
disappeanng before the close of the Cretaceous period In 
Britain its remains have been found in greatest abundance 
in the Lias of Lyme Regis, although it oceuis more or less 
commonly throughout the whole of that formation from 
the south of Dorsetshire through Somerset and Leicester 
to the Yorkshire coast. They are found in rocks of similar 
age m Fiance and Germany, and Sir Edward Belcher ob- 
tained remains of a Liassic ichthyosaui from an island m 
77° 1G'N lat , — one of many proofs that in Mesozoic times 
a comparatively warm climate must have prevailed within 
the Arctic Circle Piemaius of true ichthyosaurs have 
not yet been found on the American continent, although 
Professor Marsh lately (1S77) described portions of the 
skeleton of a saurian obtained from strata of Jurassic age 
m the Rocky Mountains which seems to have differed 
from Old World ichthyosaurs chiefly in the absence of 
teeth, the jaws being “entirely edentulous and destitute 
even of a dentary groove ” For the reception of this form 
Professor Marsh proposes to institute a new order — * 
Sauranolonta ; but it has been suggested, on the other 
hand, that Sauranodou should lather be regarded as the 
type of a new family of the old order Ichthyopterygia 
Owing to the comparative abundance and excellent 
preservation of ichthyosaurian remains, the hard parts of 
those creatures have been studied under exceptionally 
favourable circumstances, and much has thus been learnt 
of their structure and, by inference therefrom, of their 
life history They were large maime reptiles, measuring 
in some instances 30 feet in length, and somewhat re- 
sembling in appearance the dolphins of the present day. 
Like these they were air-breathers, and must therefore 
have come to the surface to breathe, although being cold- 
blooded they were no doubt able, like the aquatic saunans of 
our own period, to remain much longer under water than 
the warm-blooded Cetacea . The ichthyosaurian head was 
large, and was prolonged into a more or less elongated 
snout, certain species rivalling in this respect the gavial of 
the Ganges The brain cavity, on the other hand, was 
remarkably small The eyes were enormously large, the 
orbit in Ichthyosaurus plat yodon — the largest known species 
— having been found to measure 14 inches m long diameter 
This huge eyeball was protected by a ring of bony sclerotic 
plates similar to those found m rapacious birds and m 
turtles and lizards of the present day. The jaws, which 
in Ichthyosaurus platyodon have been known to measure 
6 feet m length, weie rendered still more formidable by 
their array of strong, conical, pointed teeth, numbering 
In some instances over erne hundred and eighty, and 


placed not m distinct sockets, as m the crocodile, but m a 
common ah eolar groove These, as they became worn, w ere 
replaced by a succession of young teeth, winch budded up 
at the ba^e of the old The neck m the ichthyosaurus w r as 
extiemely short, and not maiked by any constretion 
The veitebrm resembled tho^e of fhlies m being deeply 
biconcave The tail was long ami tapering , m many 
specimens tins organ has been found to be iractuied at 
about a fourth of its length fiom the extremity, and, as the 
veitebrce of the same region seem to have been flattened 
vertically, Professor Given regards it as probable that these 
reptiles were piovided with a tegumentaiy caudal fin like 
that of the Cetacea , only vertical m&tead of horizontal, 
the sole evidence of the presence of such a lionzontal fin m 
extinct whales would be the houzontally flattened condition 
of the la»t caudal vertebree, should any of these chance 
to be preserved Ichthyosaui urns were provided with two 
pairs of limbs m the foim of paddles, which externally 
must have borne considerable resemblance to the anterior 
limbs of dolphins and other Cetacea The} differed, how- 
ever, very maikedly fiom these in the possession of a bony 
apparatus, stretching, m the case of the front pair, from one 
shoulder joint to the other, on wTuck the anterior paddles 
were supported This “scapular arch,” according to 
Professor Owen, resembled, “ m the number, shape, and 
disposition of its bones/’ the same parts, m the Australian 
Orndhorhynchus 9 a mammal which leads, as Iththyosaurus 
did, an aquatic life, obtaining its food at the bottom of 
lakes and rivers, but having to rise frequently to the sur- 
face to breathe The hmd limbs were ni almost all the 
species much smaller than the pair m front The skeleton 
of each of the paddles consisted mamly of a large number 
— m some species exceeding a hundred — of small poly- 
gonal bones arranged in more than five closely packed 
longitudinal rows, the whole covered with skin, and form- 
ing a highly elastic organ of locomotion The ichthyosaur 
was provided with slender ribs along the vertebral column 
from the anterior part of the neck to the tail , a sternum, 
however, was wanting, the abdominal walls being strength- 
ened by the development of transveisa arcuated bones 
As no trace of homy scales or bony scutes has ever been 
detected m connexion with those reptilian remains, it 
may be assumed that these sea-saurians, as they have 
been called, were, like the Cetacea of the piesenfc day, 
covered with a smooth or wrinkled skin unprovided with 
any of those dermal appendages. 

From a study of their bony sfciucture it may be inferred 
that these huge aquatic reptiles inhabited the open sea, 
occasionally visiting the shores, where their powerful 
paddles enabled them to crawl on land, and where, like 
seals, they probably loved to bask in the sunshine That 
they were predatory in their habits — the tyrants indeed 
of Mesozoic seas — might be infixed from our knowledge 
of their jaws and teeth; and this is amply confirmed by an 
examination of the half-digested contents of their stomachs. 
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Their fjol seems {3 have consisted chiefly of ganoid fishes 
and the smilltr reptiles, and as the vertebra and other 
remark of young ichthyosaurs have occasionally been found 
mixed with ikes’ 1 , there is leasen to behe\e that they, like 
many other marine animals, did not hesitate to devour the 
Weaker members of their own species In several instances 
tolerably complete skeletons of small ichthyosaurs have 
thus been found enclosed withm the ribs of larger indi- 
viduals of the same species, and their occurrence gave rise 
to the evidently erroneous conjecture that those reptiles 
might have been viviparous The fact that the entombed 
spe dinars have in almost every ease been found with the 
head turned towards the tail of the enclosing animal was 
supposed to favour this view; the discovery, however, of 
additional specimens may at any time deprive this argument 
of the little value it has, and recently Professor Henan 
described a specimen from the Upper Lias of Wurteniberg 
in which the included ichthyosaur lay with its head towards 
that of the enveloping specimen. The nature of their food 
h indicated, not only by the occurrence, m what from its 
position mud hive been the stomach, of the half-digested 
remains of fidies and reptiles, but also by the presence of 
similar relies, and especially of the scales of fishes, in their 
Locos. The cuprolite? of the ichthyosaurians are oval bodies 
measuring usually from 2 to 4 inches m length, and 
exhibiting on their surface the impression of the spirally 
convoluted internal surface of the intestine. These copra- 
Jite* consist chiefly of phosphate of lane, and occur in 
great abundance in certain Liassic beds, where, says Buck- 
land, they luok u like potatoes scattered on the ground. 

The species of the genus Ichthyosauri's differ from each 
other chiefly in the proportion of certain paita of the body 
and of the teeth. Professor Huxley has divided them 
into two groups ; — {1} those which have relatively short 
snouts and short paddles, with four carpalia, including 
therein such forms as /. intermedins and /, communis, the 
latter remarkable as having its anterior paddles three times 
the length of thepair behind, and (2) those with longer snouts, 
long paddles, and three carpalia, including such forms as 
Z Im jit osins and Z temwostris, which m the length of 
their snouts rival the gavul of the Ganges, and I. platyodon , 
in which the fore and hind Hmb3 are of equal length. 

ICONIC M (Greek Tww), an ancient city of Asia 
Minor, now, under the name of Cogni, Konieh, Koniyeh, 
Komjah, or Korna, the capital of the Turkish vilayet of 
Caramania, is situated 31D miles east from Smyrna, at the 
entrance to an extensive and elevated plain which forms 
the centre of Asia Minor. To the eastward this plain 
stretches beyond ike horizon, but the city is enclosed on 
other sides by a semicircle of snow-covered mountains. It 
lie* at the foot of Mount Taurus, and the country immedi- 
ately around it, watered by streams from the surrounding 
mountains, is occupied by fruitful gardens and orchards, 
forming an oasis in the midst of wide-stretching barrenness 
and desolation. The numerous richly adorned mosques, 
chapels, shrines, and monuments attest the former import- 
ance of the city when iu the zenith of its power and pro- 
sperity, and lend additional brightness and picturesqueness 
to its appearance as seen from a distance; but on closer 
inspection the splendour is seen to be so intermixed with 
squalor and decay as to degenerate into tawdriness Ancient 
walls about 2 miles in circumference surround the older 
part of the town, but one half of the inhabited portion is 
outside their boundaries. These walk were built by the 
Seljuk sultans In the 13th century of large square blocks 
of stone which have evidently formed part of more ancient 
edifices; and they are flanked by square towers richly 
adorned with cornices, demi-lions couchant, eagles with 
outspread wings, and Arabic inscriptions. The gateways 
are ornamented with alto-rilievos representing figures in 


-I C T 

procession. Great part of the space inside the walk is 
occupied by crumbling ruins of houses, and by dilapidated 
mosques half-buned in rubbish and overgrown by weed- 
Of the ancient Greek city there are now no remains, but 
Greek inscriptions are to be found in the ancient walk 
erected by the Turkish conquerors, and bas-reliefs and 
other relics have been dug up at various periods Modem 
Konieh lies to the south-west of the old town, half of 
it being outside the walls. The houses are one-storied, 
unplastered, and built mostly of sun-dried bricks and wood 
Among the numerous monuments of saints and sheiks is 
the famous green monument of Mevlana-DjelM-eddm-Rtimi, 
the poet and founder of the spinning dervishes, large 
numbers of whom have taken up their quarters m the 
surrounding gardens. The most beautiful building of 
the city is the couit mosque, with a lofty and finely 
tapering minaret glittering with porcelain Of the old 
residence castle situated on the hill within the bound- 
aries there are now only a few remains, great part of it 
having been used in building the Konak oi palace of the 
pasha. Adjoining the rums of the castle there is an 
old Byzantine chapel dedicated to St Thecla Below 
the castle, and forming part of the western wall of the 
town, there is another fortress in a pretty good state of 
preservation, and for many years used as a state prison 
The bazaar has a miserable appearance, and the principal 
goods exposed for sale are English and Swiss cottons and 
Nuremberg wares, the oppressive regulations of the Turkish 
Government m regard to the importation of salt having 
rendered the rearing of sheep wholly unprofitable, and thus 
entirely destroyed the native cloth-weaving industry. The 
number of dwelling-houses is about 7000, of which 150 
are Armenian , and the population numbers m all proba- 
bility between 40,000 and 50,000. 

Icomum was situated on the military road between Antioch of 
Pisidia and Berbe. By Strabo (xu 6 , 1 ) it is spoken of as ? small 
toun {waxlxrtov), but by Pliny (If A r , v 25) as a veiy celebrated 
city. Xenophon (Anah , 1 . % 19} mentions it as the neaiest 
town to Phrygia ; but Cicero (Ail JGiv , m 6-8 , xv 4) calls it 
the capital of Lycaonia; while Ammianus Marccllinus (xiv 2 ) 
reckons it as belonging to Pisidia In the time of Pliny its terri- 
tory formed a tetrarehy which embraced fomteen cities, many of 
thrm of considerable size The apostle Paul visited Icomum on 
his first missionary torn fiom Antioch, and founded a Chnstiau 
community there, but on account of the hostility of the Jens he 
deemed it expedient to retire to Lystra, Subsequently he twice 
visited the city ; and it is the scene of the apocryphal story of Paul 
and Thecla, mentioned by many of the early fathers About 
tins time it became a Ptoman tolmua , its Roman name being 
Vlaudia or Olaudiconium A Christian synod met at Icomum 
in 235 Under the rule of the Bjzantme emperors the city con- 
tinued to flourish, but in 70S it was conquered by the Arabs and 
incorporated m the caliphate Having been conquered by the Sel- 
juk Turks m 1074, Kilidj Arslan I m 1097 made it his iesi- 
dence, and the capital of a kingdom whose rulers were named 
sultans of Icomum, and which may be regarded as the ciadle of 
the Ottoman powder On May 18, 1190, Frederick Barbarossa, after 
a % wtoiy over the Turks on the 7th, captured the town, but failed to 
storm the castle. Prom 1244 the sultans were alternately deposed 
and reinstated by the khans of the Mongols, until the dismember- 
ment of the sultanate on the death of Masond II m 1294, when 
their territories were added to Caramama, which m 1392 acknow- 
ledged the sovereignty of the Porte, and in 1486 was incor- 
porated with the Ottoman empire On 30th December 1832 the 
city was the scene of a victory over the Tuiks by Ibrahim Pasha, 
See Kinneir, Travels in Asm Minor, Hamilton, Researches m Asia 
Minor ; Leake, Geography of Asm Minor , Chesney, Euphrates 
Expedition 5 Texier, Am Mimurt , and E. Sherling in the Berlin 
Z rUseknftfwr aUgemeine ErdJcunde for 1864. 

ICONOCLASTS, See Image Worship. 

ICTERUS, a bird so called by classical authors, and 
supposed by Plmy to be the same as the Galgidm , which 
nearly all writers agree ia considering to be what we now 
know as the Golden Oriole (Oriolus galbula). 1 At any 

_ 1 The number of names by which this species was known in ancient 
times — Chloiis or Chlonon, Galbula (akin to Galguhis), Parra, and 
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rate it signified one in the plumage of which, yellow or 
green predominated, and hence Brisson did not take an 
unhappy liberty when he applied ifc in a scientific sense 
to some birds of the New World of which the same could 
be said. These are now held to constitute a distinct 
Family, Icteridm , intermediate it would seem between the 
Buntings (voL it. p. 525) and Starlings (q. v.) ; and, 
while many of them bear the vulgar name of Troopials 
{the English equivalent of the French Troupiaies , first 
used by Brisson), others are known as the American 
Grackles (voL xl p. 26). The typical species of 
Icterus is the Oriohts icterus of Linnaeus, the Icterus 
vulgaris of Daudin and modern ornithologists, an inhabi- 
tant of northern Brazil, Guiana, Yenezuela, occasionally 
it is said visiting some of the Antilles and of the United 
States, but without much apparent proof. Thirty-three 
species of the genus Icterus alone, and more than seventy 
others belonging to upwards of a score of genera, are 
recognized by Messrs Sclater and Salvin {Nomenclator, pp. 
35—39) as belonging to the Neotropical Region, though a 
few of them emigrate to the northward in summer. It 
would of course be impossible here to dwell upon them, 
but Cassicus and Ostinops may perhaps be named as the 
most remarkable. They are nearly all gregarious birds, 
many of them with loud and in most cases, where they 
have been observed, with melodious notes, rendering them 
favourites in captivity, for they readily learn to whistle 
simple tunes, which are admirably reproduced by their 
clear voice. Some have a plumage wholly black, others 
are richly clad, as is the well-known Baltimore Oriole, 
Golden Robin, or Hangnest of the United States, Icterus 
Baltimore j whose brightly contrasted black and orange have 
conferred upon it the name it most commonly bears in 
North America, those colours being, says Catesby ( Birds of 
Carolina , i. p. 48), the tinctures of the armorial bearings of 
the Calverts, Lords Baltimore, the original grantees of Mary- 
land, but probably more correctly those of their liveries. 
The most divergent form of Icteridce seems to be that known 
in the United States as the Meadow-Lark, Sturndla magna 
or S, ludoviciana , a bird which in aspect and habits has 
considerable resemblance to the Larks of the Old World, 
Alaudiclce , to which, however, ifc has no near affinity, while 
Dolichonyx oryzivorus, the Rice-bird, with its very Bunting- 
like bill, is not much less aberrant (a. n.) 

IDAHO, a north-western territory of the United States, 
was originally a part of Oregon, from which it was separated 
in 1863. Ifc lies on the Pacific slope, with the exception 
of a small portion in its south-eastern corner, which is 
drained into the Great Salt Lake of Utah. It is bounded 
on the N, by British Columbia and N.E. by Montana ; on 
the E. by Wyoming ; on the S. by Utah and Nevada ; and 
on the W. by Oregon and Washington. The boundaries 
are the meridians (111° and 117° W. long.) and the 42d 
and 49fch parallels of N. lat., except that in the N.E. the 
Bitterroot range separates the territory from Montana, and 
the Snake river forms part of the western limit. The 
area of the territory is imperfectly known, but may be 
set down approximately at 86,300 square miles. The mean 
elevation is about 4700 feet The lowest point, which is on 
Snake river, at the mouth of the Clearwater, is about 1000 
feet above the sea, while the highest mountains rise nearly 
to 1 0,000 feet. The surface is very diversified ; the northern 
portion is largely mountainous, with several fine broad 
valleys. In the southern portion a large area within the 


Tireo — may "be readily explained by its being a very common and con- 
spicuous bird, as well as one which varied in plumage according to 
age and sex (c/, Oriole). Owing to its general colour, Clitoris was in 
time transferred to the Greenfinch (vol xi, p. 165), while the names 
Ga%bvla y Parra, and Vireo have since been utilized by ornithologists 
( qf . Jacajtar and Jacaha). 
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great bend of the Snake river is occupied by an immense 
plain of basalt. South of the Snake the country is an 
alternation of broad valleys and narrow abrupt mountain 
ranges. 

The principal mountains are the Bitterroot and Salmon 
River chains, with their spurs and subordinate ranges. 
They attain a height of from 8000 to nearly 10,000 feet. 
The Snake River plain lies south of these mountains, ex- 
tending east and west nearly across the territory. This is 
a field of basalt, seamed and crevassed, with little vegeta- 
tion, and that consisting principally of Artemisia. The 
soil here is a shifting sand; and there is little surface 
water, as the streams sink and flow underneath. 

The principal river is the Snake, the south fork of the 
Columbia. It is a rapid stream with numerous falls, three 
of which, the American, Shoshone, and Salmon or Fishing, 
are very considerable. It is navigable only in its lower 
course. Several of the branches of the Snake, the Salmon, 
Clearwater, and Spokane, are large streams, but are not 
navigable, and are of value only for irrigation and mining 
purposes. 



The climate, like that of other portions of the north- 
western United States, is characterized by great aridity of 
atmosphere and slight rainfall. In the south the aridity 
is such that large areas are almost desert; But in the 
mountainous regions of the north the rainfall is much 
greater, and agricultural operations can be carried on to 
some extent without irrigation. The northern part, being 
principally mountainous, is covered with forests of conifers, 
chiefly species of pine, spruce, fir, and tamarack In the 
open valleys the vegetation consists mainly of the various 
kinds of grasses known collectively as “bunch grass.” 
On the Snake River plains there is little vegetable growth 

XII. — 88 
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A iruh catimato giu* as the area covered by forest 
40 f nO'J^iinie mile*, by useful graces 25,000 square miles, 
and bv *k Vva^i'f 21,300 square miles 

Though the id- ni furmuly ranged over tins whole region, 
it r- n jw" practically extinct The moo*e i* still occasionally j 
and, rarely* the Rocky Mountain goat rilpVvAis , 
The wapiti, the mountain sheep (Oris M'j«* | 
t fn n i and various specie^ of deer are stdl abundant m j 
the m »im tains, while the ante! *pe or pronghorn abound* j 
i i the pUiiH. Grizzly, black, and cinmmon beais, the , 
Am-ntan panther, the will eit, and the wolverine are not j 
trifie piently met within the unsettled regions Among 
the suidler quadruped-, the prairie dog and gopher are 
alnr* hut m the \ alleys and on the plains. Bud* of many j 
sp.ckN are plentiful, e-perhlly m the mount un legions j 
Of reptile*, fc£\enl species of rattlesnakes and lizards*, ’ 
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at* manly cf the Silurian and Carboniferous ages The j 
ria».- if the northern port inn are kiiiwn to be mainly | 
&'u *1 * , but the giolngy of that s-ctmn his yet to be j 
im equated , 

The admmi-tntiun of the territory is in the hands of a ! 
governor, aiirAiry, and chief justice, all appointed by the \ 
pr client of the United States, and a treasurer, comptroller, J 
aul superintend mt of public instruction, who, as well as ‘ 
tlu members of the two houses of the Legislature, are elected ' 
by the people The territ jry is represented in Congress by , 
a delegate, also elective The population in 1880 was ‘ 
32,0 iG, distributed thu^ in the several counties *■ 
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The principal settlements are Malade, Buisd (the capital of 
the territory), Idaho, BuenavLta, and Silver City, 

The agricultural, grazing, and mining interests of Idaho 
are but commencing their development In the valleys 
of the southern portion the Mormons are raising abund- 
ant crops of cereals, with the aid of irrigation. In the 
valleys of the lower Snake, the Bois4, Clearwater, Salmon, 
and Spokane rivers, wheat, oats, rye, and other grains are 
cultivated to some extent Large portions of the territory 
mt well adapted for grazing, and this is now being turned 
to account 

The mineral wealth has not yet, owing to difficulty of 
transportation, hem developed to any great extent * but it 
is known to be important Gold and silver are found, the 
former both in vein and in placer deposits. The principal 
vein dep Bits now being worked are in the Salmon River 
and Owyhee mountains. Placers have been worked in 
nearly every county of the territory, and have paid well 
During the year 1880 many new and nch deposits have 
been discovered in the Wood River district, in the Salmon 
River mountains, and there has been a considerable influx 
of mining population. 

The Utah and Northern Railroad crosses the south* 
eastern portion of the territory, from Utah to Montana. 

The total number of Indians in Idaho is about 6000, 


consisting of the tribes known as the Nez Perc6, Ban- 
nack, Shoshone, Ctcm d’Alene, Spokane, Pend 3 Oreille, 
and Kootenai They are under the control of the Govern- 
ment, and mod: are settled on reservations. (h g *) 
IDIOCY See Insanity 

IDLE, a town of the West Riding of Yorkshire, m the 
piridi oi Calverby, is pleasantly situated on an eminence 
near the rivei Aire, on the Great Northern Railway, 9 
mile* north west of Leeds and 3 north of Bradford. The 
staple manufacture is woollen cloth , there aie also 
worsted milk, and a eotton-waip factory. Theie are 
several stone and slate quarries m the neighbourhood 
The church of the Holy Trinity, erected m 1830 m the 
Later English style, is a handsome structure with 
embattled tower crowned with pinnacles, and there are 
mtionaland other school*, an oddfellows 3 hall, a mechanics* 
institute, and a church institute The population (includ- 
ing Wmdhill, which is a separate vicarage) m 1861 was 
9155, and m 1871 it had reached 12,036 

IDOLATRY The woid dSuiXoXarpela (idololati la, 
afterward* shortened occasion illy to riSoAarpeia, idolatna) 
occui* in all four times in the New Testament, viz , m 1 
Cor. x 14, Gal, v 20, 1 Pet iv 3, Col in 5 In the last 
of these passages it is used, obviously m a typical sense, to 
describe the sin of covetousness oi “mammon-worship. 3 
In the other places it is employed m its natural sense, but 
with the utmost generality, to indicate all the rites and 
practices of those special forms of Paganism with which 
Christianity first came into collision It can only be 
understood by reference to the LXX , where efficoAcv (like 
the word “ idol n in A, Y ) occasionally translates indiffer- 
ently no fewer than sixteen words by which in the Old 
Testament the objects of what the later Jews called 
“strange worship J * (H^T rVjUJJ) are denoted (see Trom- 
mius, Goncorduniia-). In the widest acceptation of the 
word, idolatry in any form is absolutely forbidden m 
the second commandment, which runs “ Thou shalt not 
make unto thee a graven image , [and] to no visible shape 
in heaven above, or m the earth beneath, or in the water 
under the earth, shalt thou bow down or render service 53 
(see Decalogue, vol. vil p 15) For some account of 
the various interesting questions connected with the many 
practical departures from this law which are recorded in 
the history of the Israelites the reader is referred to the 
article Jews ; those differences as to the interpretation of 
the prohibition which have so seriously divided Christendom 
are discussed under the head of Image Worship 

In the ancient church, idolatry was naturally reckoned 
among those magna crimma or great crimes against the 
first and second commandments which involved the highest 
ecclesiastical censures. Not only were those who had gone 
openly to heathen temples and partaken in the sacrifices 
(sacrificed) or burnt incense (fchunficati) held guilty of this 
crime ; the same charge, in various degrees, was incurred 
by the libellatid, whose renunciation of idolatry had been 
private merely, or who otherwise had used unworthy 
means to evade persecution, by those also who had feigned 
themselves mad to avoid sacrificing, by all promoters and 
enconragers of idolatrous ntes, and by idol makers, incense 
sellers, and architects or builders of structures connected 
with idol worship. Idolatry was made a enme against the 
state by the laws of Gcmstantius (Coil Theod xvi 10. 4, 6) 
forbidding all sacrifices on pain of death, and still more by 
the statutes of Theodosius (God. Theod., xvi 10 12) 
enacted in 392, in which sacrifice and divination were 
declared treasonable and punishable with death; the use of 
lights, incense, garlands, and libations was to involve the 
forfeiture of house and land where they were used ; and all 
who entered heathen temples were to be fined. See Bing- 
ham, Antiqq., bk. xvi c. 4. 


1 Ucflrg&Bazcsd, and ftttftehfrl to Nn Perce county. 
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IDPJA, a mining town in Austria, in the duchy of 
Caimola and circle of Loiffich, situated m a narrow 
Al pine valley on the n\er Idnzza, 28 miles north-north- 
east of Trieste It is the seat of a circle court and of an 
office of mines, the building used for which is the old castle 
of Geweikenegg or Geweikenburg, built m 1527 by the 
miners duung the lordship of the Venetian republic The 
town also possesses a handsome church, a high school, a 
mmmg school, and a theatre. Linen weaving, lace making, 
and gin distilling employ a considerable number of the 
inhabitants, but the origin and prospenty of the town aie 
due to the rich mines of quicksilver which were accidentally 
discovered m 1497 Since 1580 they have been under the 
management of the Government The mercurial ore lies 
in a bed of clay slate, and is found both mingled with 
schist and m the form of cinnabar A special excellence of 
the oie is the greatness of the yield of pure metal compared 
with the amount of the refuse The mine is reached by a 
shaft 150 fathoms deep, and the descent is accomplished 
partly by means of ladders and partly by steps cut out of 
the solid lock The number of miners employed is about 
five hundred , they wear a peculiar uniform. For rnerly the 
mines were wrought by state pn^oriers, but notwithstanding 
the unliealthmess of the employment it is now largely 
sought after on account of the high wages offered to the 
woikmen, as well as the pension allowed them when 
disabled, and the provision that is made for their widows 
and orphans. In 1870 improved ovens for smelting the 
ore were erected The yeaily yield of the mines is about 
290 tons The population of Idria m 1869 was 3813 
IDRISI See Edpjsi 

IDUMEA (lSovfxata) is the Greek foim of the Hebrew 
Elam (S^), a distuct south of the Holy Land The 
name Edom is restricted m the Bible to the mountain 
country south-east of the Dead Sea, and to the chain of 
Mount Hor near Petra The word means “red,” and the 
title was no doubt derived from the red colour of the cliffs 
of Nubian sandstone, which form the greater pait of this 
chain The coast or desei t of Edom was bounded by the 
desert of Zm (the present ; Arahah ) on the W, by the 
desert of Paran on the S W , and extended as far as Ezion- 
gebsr and Eloth, at the head of the Gulf of Akabah It is 
identified with Mount Seir, the possession of Esau (Gen. 
xxxn 3). In later times, however, w T e find that the term 
Idumea receives a considerable extension, embracing all the 
pistoral country south of Judaea, and extending even 
within the borders of Phihstia Befchsura (Beit Stir), Acra- 
bittme (Acrabbim), and Hebron are m 1 Macc, iv. and v. 
alluded to as within or near its limits. 

By Josephus the term Idumea is used with this more 
extended meaning, embracing an area of 3000 square 
miles It answer* to the Biblical term Negeb (“dry”) 
applied to the south country, where the formation is a soft 
chalk, and which is inhabited by nomadic pastoral tribes. 
Josephus divides the Idumean distuct into minor divisions, 
viz , (1) Gobahtis (“ mountains ”), the original Seir or 
Edom, (2) Amalekitis (“the land of Amalek”), west of 
the former, (3) Acrabattine (“the scorpion land”), the 
ancient Acrabbim south-west of the Dead Sea. The 
frontier towns on the north were Tekoa, Bethsura, and 
Bethgubrin (Beit jibrin) } and among the more important 
places within the district were Hebron, Petra, Arad, Malatha 
(Tell el Milk), Beersheba, Rehob oth, Elusa (Ehalasah), 
Eboda (* Abdeli ), &c Josephus speaks of Upper Idumea, 
apparently the district round Hebron, and enumerates 
Begabris (Beit jibrin ) and Caphar Topha (Tuff&h, near 
Hebron) among its towns. 

In the Talmud Eleutheropolis (Beit jibrin) is placed in 
Idumea (Midrash YalLut, Gen xxxui , and BeresMth 
Babba y ch. vl) Jerome defines Idumea as extending from 
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Eleutheropolis to Petra and Eloth The south boundaiy 
of the Holy Land, as defined m the Talmud, included 
Idumea, the reason being that the Iclumeans had embraced 
Judaism about 140 eg (Joseph, Ant , xiii. 9, 1) Strabo 
(lib xvi ) speaks of the Edomites as of Nabathean or Arab 
origin Pliny (II. X , v 12) makes the countiy extend 
southwards to the Seibonian bog (neai the present Port 
Said) Ptolemy (v 15), m the middle of the 2d century, 
xestricts the name to a district nest of Jordan, including 
Elusa (Khalasak) and Gemmamns (probably J uni in ah m 
the Hebron lulls) The original Edom is called by this 
geographer Arabia Petmea 

The aboriginal inhabitants of Idumea were the Horim 
or “ cave dwellers ” expelled by Esau Mount Seir is said 
to have been named after one of their chiefs (Gen xxxvi 
20, Deut u 12) Jerome speaks of the natives cf this 
countiy as still dwelling In ea\es, and m common WLth the 
Talmudic waters attributes to them the great caverns at 
Eleutheiopolis The inhabitant* appear to have been 
always nomachc and pastoial, they were mingled with the 
Jews (tribe of Simeon) and with the Hittites At tbs 
time of the great siege of Jerusalem the Idumeans fought 
m conceit with the Jews (Jos, B J y vi 8, 2), and the 
Homans applied the name Idumea very loosely to the whole 
of southern Palestine, including even Jerusalem At the 
present day the habit of living m caverns Is very marked m 
this district, the rock being soft and easily excavated The 
soil is generally a soft white marl, producing a rich heibage 
m spimg, and supporting numerous flocks (c r c ) 

1FFLAND, August Wile elm (1759-1814), a Ger^ 
man actor and dramatic author, was born in Hanover 
on the 19th of April 1759 Hls father was registrar at 
the war office of Hanover, and intended that Lis son should 
be a clergyman Young Iffland, however, prefeiied the 
stage to theology, and at the age of eighteen went to Gotha 
in order to prepare himself for a theatrical career At that 
time the greatest actor m Germany was Eckhof, a man of 
undoubted genius, for whom Lessing lepeatedly expressed 
the warmest admiration m his Ilambvrgische Diamaturgie. 
Iffiand w r as fortunate enougli to receive instruction fiom 
him in Gotha, and under his guidance made such rapid 
progress that he was able m 1779 to accept an engagement 
at the theatre in Mannheim, then the most famous of the 
German theatres He soon stood high in his profession, 
and extended his reputation by frequently appearing at the 
leading theatres in different parts of the country. In 1796 
he settled in Berlin, where he became director of the 
national theatre of Prussia; and m 1811 he was made 
general director of all representations before royalty. On 
the 22d of September 1814 he died His plays are 
almost entirely destitute of imagination ; but they display 
a thorough mastery of the technical necessities of the 
stage, and a remarkable power of devising effective situa- 
tions His best characters are simple and natural, fond of 
domestic life, but too much given to the utterance of sen- 
timental commonplace His best known plays are Die 
Jager , Dienstpfiickt 3 Die Advocaten i Die Munde l 3 and Die 
Eagestolzen , all of which are still occasionally represented. 
Iffland was a dramatic critic as well as a dramatic author, 
and German actors place high value on the reasonings and 
hints respecting their art which are to be found m his 
Almanack j hr das Theater . As an actorhe fell far short of 
his master, Eckhof, whose style was marked by spontaneity 
and passion, while inland's acting always bore traces of 
elaborate study Hence he failed in great tragical parts ; 
but be was unexcelled m his day in the skill with which 
he interpreted dramatic conceptions representing the course 
of ordinary middle class life Within these limits he was 
almost equally distinguished in his capacity for rendering 
comic and pathetic effects In 1798-1802 Iffland issued 
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hk Dr<t r mti* TTorZi (with an autobiography) in 16 volumes, 
to which, in ISO 7-9, he added 2 volumes of Xtic Dramatic 
W<>rls Two selections from his writings were afterwards 
published, the one in 10, the other in 11 volumes. 

cj t r K. Paueker, IFand m semen Sefiriftcn aU Kumiler, LeJirtr, 
\r il . u> tmtr Euh.it ; and Kotfka, Ijjland und Ealhei g 

IGLAt T , or Jihlavi, one of the oldest towns of Moravia, 
and second only to Brunn in respect of size and population, 
is situated about 50 nnles west-north-^ e^t of that city, 
and on the rnfet bank of the Igla wa, close to the Bohemian 
frontier, m 4tP 23' N, lafc. and 13° 34' E long. Iglau 
Is the capital of a circle of the same name, the seat of the 
judicial authorities, and the military headquarters of the 
district It consists of the town proper and the suburbs 
of Frauen, Pirnitzer, and Spital. Among the principal 
buddings are the churches of St Janies, St Ignatius, 
Sfc John, and Sfc Paul, the town-hall, a gymnasium, a high 
school, a military seminary, civil and criminal courts, 
several hospitals, and the barracks formed from a monastery 
abolished by order of the emperor J useph I L There is also a 
fine cemetery, containing sums remarkable monuments. The 
industrial establishments comprise cloth and linen weaving, 
earthenware, and glass factories, potash, vinegar, and 
dye work* , tanneries, non foundries, a large brewery, and 
an extend e cigar factory, employing over 2000 hands. 
Fairs are j critically held in the town , and the trade in 
timber, cereals, and linen and woollen goods is generally 
bn 4c. The population in 1870 amounted to about 20, 200, 
most of v horn w ere Germans or of German extraction. 

At a very early date IcUu enjoyed exceptional privileges, and 
they w+re Confirm'd by King *\\ ^ncrslaus III in the year 1250. 
Th* tuim-hdi cont.imaTa collection of municipal and mining la* a 
dating as far back as 1SS9 At Iglau, on July 5, 1436, the treaty 
was made with the Hussites, by which Sigismund was aeknow- 
h dge 1 King of Bohenn i. A granite column near the town marks 
the spot * here IVrdmaud I , in 1527, swore fidelity to the Bo- 
heiiiwn feiatts During the Thirty Years’ War Iglau was twice 
captured by tho In 1742* it fell mto the hands of the 

Prussians, and m P#vember 1805 the Bavarians under Wrede were 
defeated near the to* n by the archduke Ferdinand d’Este. 

IGLESIAS, a town of Sardinia, capital of a district in 
the province of Cagliari, is beautifully situated amongst 
limestone hills about 3 miles from the west coast, and at 
the terminus of a railway line from Cagliari, 34 miles we*>t- 
north-west from that town. It is the seat of the suffragan 
bishop of Cagliari, and possesses a cathedral, an episcopal 
palace, four convents, a Jesuit college, and the ruins of 
old fortifications. The town is abundantly supplied with 
water from various springs. The surrounding country is 
highly productive, and there is an active trade in wine, oil, 
fruits, cheese, com, and other agricultural products. Lead 
and zinc are obtained in the neighbourhood The popula- 
tion of the town in 1871 was 6630. 

IGlA formerly Nettboee, a mining town of North 
Hungary, in the county of Szepes or Zips, is pleasantly 
situated on the Hemid, and on the Kaschau-Oderberg line 
of railway, about 5 miles south of Loose (Leutschau), in 
48° 56' N. lak and SO* 33' EL long. Among the few public 
buildings are Lutheran and Roman Catholic churches, a 
gymnasium, a teachers* seminary, a circuit court, and the 
usual Government offices. There are, moreover, factories 
for the manufacture of stoneware, fuller's earth, linen, and 
paper ; also sawmills, steam flour mills, and iron foundries. 
In the vicinity are extensive iron and copper mines and 
atone quarries. The inhabitants of the town and neighbour- 
hood^ are chiefly employed in mining, bee-keeping, flax- 
growing, agriculture, and trade. The population (including 
that of Great and Little IgI6-HniIecz) amounts to 6691, 
mostly German by nationality and Lutheran by creed 
Igtb was formerly the capital of the sixteen privileged Zips 
towns, and its origin may bs traced to Saxon colonists of 
fee life century. 
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IGNATIUS, St See Apostolic Fathees, vol ii p. 1 06. 

IGNATIUS DE LOYOLA, St. See Loyola 

IGNORANTINES (Fibres Ignmariims), as the Brethren 
of the Christian Schools (Freres des Fcoles Gkretiennes) are 
commonly though improperly called, are a religious frater- 
nity founded at Rheuns m 1679 , and formally organized 
in 1683 , by the priest Jean-Bap tiste de La Salle, for the 
purpose of affording a free education, especially m religion, 
to the children of the poor The name Ignorantine was 
given either on account of the low class ot the pupils, or 
from a clause m the rules of the order forbidding its 
members to learn or teach Latin, Other popular names 
applied to the order are Fibres de Saint- Yon, from the 
houtoe at Rouen, which was their headquarters from 1705 
till 1770 , Fibres a quatre Iras , from their hanging sleeves, 
and Fibres Fouetteurs , from their former use of the whip 
{ fouet ) in punishments The brethren, although not 
allowed by their rules to enter holy orders, take the usual 
vows of chastity, poverty, and obedience. They are dis- 
tinguished by a peculiar coarse black dress, consisting of a 
cassock, a hooded cloak with hanging sleeves, and a broad- 
brimmed hat The order, approved by Pope Benedict 
XIII in 1725 , rapidly spread over France, and although 
expelled after the Revolution of 1789 , was recalled by 
Napoleon in 1803 , and formally recognized by the French 
Government in 1808. Since then its members have pene- 
trated mto nearly every country of Europe, and into 
America, Asia, and Africa In France alone they number 
more than 1300 schools for young and old, attended by 
upwards of 300,000 pupils, taught by some 8000 masters 
See Uistoire du Venerable J.-B. de la Salle , by A. Ravelet, 
2d eel, Paris, 1874. 

IGUALADA, a town of Spain, m the province of Bai- 
celona, is situated on the left bank of the Noya, in a rich 
agricultural and vinebearing country, 32 miles north-west 
of Barcelona. It consists of an old and a new town, the 
former dilapidated and dirty, with narrow and irregular 
streets and the remains of a fortress and ramparts, while 
the latter possesses regular and spacious streets and many 
fine houses Among the public buildings are an old Gothic 
church, a town-hall, two conventual buildings a clerical 
college, a hospital, and military barracks The former 
commercial prosperity of Igualada has now much declined, 
but its industries are still considerable, and eonqinse cotton 
spinning, cotton and woollen weaving, and the manufac- 
ture of firearms, leather, hats, and brandy. There is also 
some trade in corn. Population in 1877, 11,882. 

IGUANA {Iguamdw), a family of lizards belonging to 
the suborder Fackyghssm or “ tlnck-tongued,” and compris- 
ing 56 genera and 236 species. With a single undoubted 
exception, all the genera of this extensive family belong 
to the New World, being specially characteristic of the 
Neotropical region, where they occur as far south as 
Patagonia, while extending northward into the warmer 
parts of the Nearctie region as far as California and British 
Columbia. The single non-American genus —Bi achyloghus 
—occurs in the Fiji Islands. The iguanas are characterized 
by the peculiar form of their teeth, these being round at 
the root and blade-like, with serrated edges towards the 
tip, resembling in this respect the gigantic extinct reptile 
iguanodon. The typical forms belonging to this family 
are distinguished by fee large dewlap or pouch situated 
beneath the head and neck, and by the crest, composed 
of slender elongated scales, which extends in gradually 
diminishing height from fee nape of the neck to the 
extremity of the tail Tbe Latter organ is very long, 
slender, and compressed, while its vertebrae, in common 
with those of certain other lizards, possess thin unossified 
septa traversing their centres. It is owing to fee weakness 
thus produced in their vertebral column that, when caught 
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by the tail, they are able to part so readily with the 
portion seized. The tongue is generally short and not 
deeply divided at its extremity, nor is its base retracted into 
a sheath; it is always moist and covered with a glutinous 
secretion. The prevailing colour of the iguanas is green ; 
and, as the majority of them are arboreal in their habits, 
such colouring may be generally regarded as protective. 
Those on the other hand which reside on the ground have 
much duller, although as a rule equally protective hues ; 
thus Darwin observed on the shore at Bahia a terrestrial 
member of this family, which from its mottled appearance 
could hardly be distinguished from the surrounding surface. 
Iguanas, however, possess to an extent only exceeded by 
the chameleon the power of changing their colours, their 
brilliant green becoming transformed in an instant, under 
the influence of fear or irritation, into more sombre hues 
and even into black. They differ greatly in size, from a 
few inches to several feet in length. One of the largest 
and most widely distributed is the common iguana { Iguana 
tuberculoid ), which occurs in South America and the West 
Indies. It attains a length of 5 feet, and is of a greenish 
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colour occasionally mixed with brown, while the tail is 
surrounded with alternate rings of those colours, Its food 
consists of vegetable substances, which it obtains from the 
forest trees among whose branches it lives and in the 
hollows of which it deposits its eggs. These are of an 
oblong shape, about an inch and a half in length, and are 
said by travellers to be very pleasant eating, especially 
when taken raw, as they usually are, and mixed with 
farina. They are timid, defenceless animals, depending 
for safety on the comparative inaccessibility of their arboreal 
haunts and their protective colouring, which is rendered 
even more effective by their remaining still on the 
approach of danger. Otherwise they exhibit few signs 
of animal intelligence. “ The iguana/’ says Bates (The 
Naturalist on the Amazon) } “ is one; of the stupidest animals 
I ever met. . The one I caught dropped helplessly from a 
tree just ahead of me; it turned round for a moment to 
have an idiotic stare at the intruder, and then set off run- 
ning along the path. I ran after it and it then stopped as 
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a timid dog would do, crouching down and permitting me 
to seize it by the neck and carry it off.” Along with several 
other species the common iguana is much sought after in 
tropical America ; the natives esteem its flesh a delicacy, 
and capture it by slipping a noose round its neck as it sits 
in fancied security on the branch of a tree. Although 
chiefly arboreal, many of the iguanas take readily to the 
water ; and there is at least one species, Oreocephalus 
cristatus, which leads for the most part an aquatic life. 
These marine lizards occur only in the Galapagos Islands, 
where they are never seen more than 20 yards inland, 
while they may often be observed in companies several 
hundreds of yards from the shore, swimming with great 
facility by means of their flattened tails. Their feet are 
all more or less webbed, but in swimming they are said to 
keep these organs motionless by their sides. Their food 
consists of marine vegetation, to obtain which they dive 
beneath the water, where they are able to remain, without 
coming to the surface to breathe, for a very considerable 
time. Though they are thus the most aquatic of lizards, 
Mr Darwin, who studied their habits during his visit to those 
islands, states that when frightened they will not enter the 
water. Driven along a narrow ledge of rock to the edge 
of the sea, they preferred capture to escape by swimming, 
while if thrown into the water they immediately returned 
to the point from which they started. A land species 
belonging to the allied genus Trachycephalus also occurs 
in the Galapagos, which differs from most of its kind in 
forming burrows in the ground, 

IGUASTODObr, a genus of extinct Dinosaurian reptiles, 
the remains of which have been found in greatest abund- 
ance in the Wealden, a delta formation of the south-east of 
England. They also occur, though more sparingly, in the 
Lower Greensand, where lately (1879) Professor Prestwick 
announced the discovery in the “ Kdmineridge Clay ” of 
what are as yet the earliest known remains of these reptiles. 
Although no complete skeleton of the iguanodon has been 
found, such bones of it as have been obtained prove it to 
have been one of the largest terrestrial animals known. 
Thus its femur in one instance measured from 4 to 5 feet 
in length, with a circumference of 22 inches at its 
narrowest part. These and other measurements led Dr 
Mantell — the original discoverer of Iguanodon — and others 
to conclude that it probably attained a length of from 50 
to 60 feet. Its front limbs appear to have been small, 
while the hind pair attained enormous development, and 
from the structure of the latter, which may be regarded 
as intermediate between those of existing reptiles and of 
birds, the iguanodon is supposed to have either habitually 
or occasionally walked on its hind legs like a bird. This 
supposition is rendered all the more probable by the 
discovery in the same strata of gigantic three-toed footsteps 
in pairs such as might have been formed by the iguanodon 
had it walked in this bipedal manner. The teeth of these 
animals formed one of their most marked characteristics, — 
bearing a striking resemblance to the teeth of existing 
Iguanas in their blade-like form and serrated edges, but 
differing from these as well as from those of all other known 
reptiles in internal structure. Like existing iguanas they 
were probably herbivorous, using their teeth for cutting 
and tearing their tough vegetable food; 'unlike these, 
however, they appear to have used their teeth also for the 
purpose of mastication. This Is shown by the deeply worn 
condition in many cases of the crowns of their teeth, which, 
front! being sharp and incisor-like, gradually assumed a 
molar-like form. As the old teeth were thus reduced by 
“tear and wear,” they were gradually replaced by a fresh 
dental crop. The front portion of the jaws was destitute 
of teeth, the upper part being beak-like, while the lower 
was hollowed out like the same region in the parrot. 
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Fiuft- .r Uwta this as an arrangement to facilitate 

die pr *tru-i‘»n uMriut was probably a lung prehensile 
tomruu — m organ uluek the jguanodon may be supposed 
to h iv? a emptied in stripping the foliage from the trees. 
Thtix is no nAil evidence to thaw that it possessed either 
sente-. fcCilLS, or any other form of dermal armour. 

IGCVIOf See Ecgubine Table* and Guebiq. 

ILCHE&TJER, formerly Ivelchester, a market-town of 
SumersUAire, is situated*' m the valley of the river Ivei or 
Yeo, 3 3 miles south south-west of Bath, and 5 miles north- 
north-east ot Yeuu 1 railway fetation. It is connected by a 
stone bridge with the village of Northover on the other 
side of the river The principal buildings are the parish 
church of St Mary, an old edifice in the Early English 
style, with a small octagonal tower, and the town-hall. 
It possess almshouses, founded m 1428, and national 
schools. Theie are no manufactures or trade, and the 
importance of the town belongs wholly to the past. Under 
the Homans it was a military station, and bore the name 
of Ifr'hnhs. Anciently it was a place of considerable ex- 
tent, and was defended by walk and a deep moat Traces 
of these fortifications are still to be found, and numerous 
Roman remains have been discovered at different periods 
During a rebellion against William Rufus in 1088, the 
town w a- aiiece— fully defended agihi^t Robert Mowbray, 
one of the Lidas of the insurgents. Before the Reform 
Act of 1832, when it was disfranchised, Ilche»ter returned 
two members to parliament. The county jail was there until 
IS 18 The population of the town in 1871 was 731. 

I LEr DE-FHAXCE, an old district of France, forming a 
kind of island, bounded by the Marne, the Seme, the 
Oise, the Aisne, and the Ourcq. Until the end of the 
Carlov ingun d\ nasty it was included in the domains of 
the crown. The government of Ile-de-France, named after 
thk district, now embraces the department of the Seine, 
together with t!u greater part of Seine-et-Oke, Seine-et 
Marne, Oise, and Aisne, and a small part of Loiret and 
Xkvre. It was bounded on the X* by Picardy, on the W 
by Normandy, on the S by Orkannais and Xivernais, and 
on the E. by Champagne. Its capital was Paris. 

ILFRACOMBE, a market-town, seaport, and watering- 
place of Devonshire, is picturesquely situated on the 
Bristol Channel, and at the terminus of a branch of the 
London and South-Western Railway, 11 miles north by 
west of Barnstaple, and 30 miles north-west by west of 
Exeter. The parish is under the government of a local 
board of health, established in 1837. The old town, built 
on the ckffs above the harbour, consists of a principal 
street about a mile in length, w ith smaller streets branching 
off from it. Behind the old town many fine villas and 
marine residences rise in beautiful terraces commanding 
picturesque and magnificent views. The heights or torrs 
overspread with foliage form a sort of semicircle round 
the town, stretching westwards to a considerable distance ; 
and it is sheltered from the sea by the Capstone Rock. 
Hiilsboroigh Sock, on the east side of the harbour, with a 
height of about 500 feet, has near its summit some remains 
supposed to be of Celtic origin. On Lantern Rock, at the 
west side of the harbour, a lighthouse has been erected. 
For access to the bathing ground, which is confined to a 
few small coves at the foot of the rocks, three funnels have 
been cut through the solid rock. Inland the country pre- 
sents a beautiful variety of hill and dal% clothed with 
woods and possessing a rich and luxuriant vegetation. 
The principal public buildings are the parish church, dating 
from the 12th century, and recently restored, and St 
Philip and St James’s Church, recently erected at a cost of 
over JR 0,000, the town-hall erected in I860, t he market- 
house of the same date, the baths, and the assembly rooms. 
Waterworks were completed in 1868 at a cost of £7000. 
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The harbour, formed wholly of a natural basm, admits 
ves-ek of more than 200 tons burden, and theie is a pier 
S50 feet in length. Herring fishing is prosecuted, but the 
shipping trade has considerably declined. The population 
of the parish, which in 1861 was 3851, was 4721 in 1871. 

The name of the town is differently spelt m old docinntnte, the 
vanations being Iliordseombe, Alhedscombe, Alfrineombe, Iltai- 
combe, and Ihrideornbe In the latter part of the 13th centmy it 
obtained a grant for holding a fair and maiket, and m the lugu of 
Ed a nd III it v as a place of such importance as to supply him 
\uth six ship's and nmiAj-six men foi Ins armament against Calais 
During the Paihamtntaiv var, bung gamsoned foi the Round- 
head'*, it was in 1444 captured bj the Royalists, but in. 1646 it fell 
into the hands of Fairia 

ILHAYO, a town of Portugal, province of Beira and dis- 
trict of Alveiro, is situated on the Atlantic Ocean, 8 miles 
south-west of Alveiro and 84 north-west of Coimbra. It is 
inhabited chiefly by fishermen, but has a celebrated manu- 
factory of glass and porcelain, the Vista- Alegre, at which the 
art of "glass-cutting has reached a high degree of perfection. 
Salt is largely exported. The population is about 6000 

ILI, one of the principal rivers of Central Asia, m what 
is now the Russian province of Semuyetchensk, The 
head-stream, called the Tekes (French form, Tekesse), rises 
at a height of 11,600 feet in the Ulabas mountains, which 
he to the E. of Lake Issyk-kul, about 79° 50' E. long and 
42° 40’ X. lat At first it flows eastward and north- 
eastward through a mountainous gorge which gradually 
widens into a valley of considerable breadth between the 
Tian-Shan range on the south and the Kara-Tau and the 
Temur-lik or Naa-Shan on the north. Meeting the Enrages 
(French form, Koungesse) from the east, the river takes a 
westerly direction ; and under the name of III it continues 
to hold westward for about 300 miles, to the neighbour- 
hood of the military post of Hi or Hijsk in 77° 5' E long. 
The valley between 79° 30’ and 82° E. long is about 50 
miles wide, and the portion above the town of Knldja (Old 
Kuldja) is fertile and populous, Tarant chi villages following 
each other in rapid succession, and the pastures being well 
stocked with sheep and cattle and horses At Hijsk tka 
river turns norlli-weat, and at length, after traversing a 
district of desert and marsh, it falls by at least seven 
mouths into the Balkhash Lake, the first bifurcation of 
the delta taking place about 115 miles up the river From 
Old Knldja to New Kuldja, according to Captain Fischer 
(1871), the III is navigable for only two and a half 
months at most, and even then considerable difficulty is 
occasioned by the shoals and banks. From. New Kuldja 
to Hijsk (280 miles) navigation is easy when the water is 
high, and practicable even at its lowest condition. The 
section from Ilijsk to Lake Balkhash (about 240 miles) 
was explored in 185C at the instance of Mr Kutznezoff, 
who had a boat built on the lake and towed up stream ; 
he found a passable channel all the way, hut no practical 
use has since been made of it. Except in the deltaic portion, 
the nver has a rapid current and the water is turbid At 
Ilijsk there is a ferry on the road from Kopal to Vyemoe. 
The principal tributaries of the Ili are the Kash, the 
Belluluko, and the Kur-Tcharyn. A vast number of 
streams flow towards it from the mountains on both sides, 
but the great proportion of them are used up by the irri- 
gation canals, and never reach their natural goal The 
wealth g£ coal in the valley is said to be great, and the 
Chinese worked gold and silver with profit. Fort Ili or 
Hijsk, a modern Russian establishment, must not be con- 
founded with Hi, the old capital of the Chinese province 
of the same name. The latter, otherwise known as Hoi- 
yuan-tchen, New Kuldja (Gulja), or Manichu Kuldja, was 
formerly a city of 70,000 inhabitants, but now lies com- 
pletely deserted Old Kuldja, Tatar Kuldja, or Xin Yuan 
is now the principal town of the district See Kuldja. 
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See Baer and Helmersen, Beit; age ziu Ecdaimss ties Rv*s It* ithrs, 
xs , Semenov m Peterniann’s Milthcilungen, 1S5S , >S louit Itoss 
Jm p , Radi oil, 4 ‘Has Ili-Thalirad sane Bewohnei,” m Petcrmann’s 
3hUhedumj.il, 1866 , Hellwald, Die Bussed ui CcMndc'siui , Vam- 
bery, “The Tekes Valley,” m Oicad Highiuw% vol i , Seweizow, 
Difoischiiiiq deb Thiati-tihan-Gebu gssystein (187a), A W Bilke, 
‘ On the Valley of the Hi,” in P/oc Boy Geoy Soc , 1874. 

ILIOS, oi Ilium See Tugy. 

ILKESTON, a maiket-town of Derbyshire, is situated 
on a lull commanding fine views of the Erewasli valley, 
and on the Erewash branch line of the Midland Hailway, 
8 mile 3 west by north of Nottingham, and 9 east-north- 
east of Derby The town is under the government of a 
local board of health, and has a county court The prin- 
cipal buildings are the parish church of St Maiy s m the 
Norman and Early English style, with lofty pinnacled 
tower, the town-hall erected m 1868 , and the mechanics 
institute National schools have been recently erected. 
The manufactures of the town are principally hosiery and 
lace, and various kinds of stoneware. Coal and iron are 
wrought m the neighbourhood. An alkaline mineral spring, 
resembling the seltzer water of Germany, was discoveied 
m 1830, and baths were then erected, which were after- 
wards extended The waters are used both externally 
and internally, and are efficacious m rheumatism, gout, 
spinal affections, liver complaints, and kindred ailments 
The principal constituents of the water are carbonic acid, 
sulphuric acid, muriatic acil, lime, magnesia, and soda 
The town, which, is very ancient, obtained a grant for 
a market and fair in 1251 It was formeily the seat 
of the assizes, which were transferred to Nottingham on 
account of the plague. The population of the parish 
in 1861 was 8374, and of the town 3330, and the popu- 
lation of the parish and local board district in 1871 was 
9662 

ILLE-ET-VILAINE, a maritime department of France, 
formed out of part of the old province of Brittany, is 
situated on the north-west coast, between 47° 3S' and 48° 
37" N. lat. and 1° and 2° 14' W long It is bounded on 
the N by the sea and the department of Manche, on the 
E. by Mayenne, on the S. by Loire-Inferieure, and on the 
IV, by Morbihan and Cotes-du-Nord It takes its name 
from its two principal rivers, the Lie and the Yilaine 
The former joins the Vilame at Rennes after a course of 
18 miles through the department, and the latter, which 
rises m Mayenne, flows past the towns of Yitr6, Fiennes, 
and Redon The stream is tidal up to the port of Redon, 
and is navigable for barges as far as Rennes The Yilaine 
receives the Meu and the Seiche, which are both navigable 
There are two other navigable streams, the Airon and the 
Ranee, The Ille-et-Rance canal connects the town of 
Rennes with those of Dinan and St Malo. The depart- 
ment forms one vast plateau, broken by ranges of low 
hills, which decline on the one side to the English Channel 
and on the other to the Bay of Biscay. The sea-coast line 
is partly rocky and partly marshy, the marshy portions 
being m many places defended against the encroachments of 
the sea by artificial dams There are also morasses in many 
parts of the interior, with a number of stagnant lakes, a 
circumstance which renders the atmosphere very humid. 
The sky is seldom bright, for the south-west winds, while 
they keep the temperature mild, also bring frequent 
showers, and m spring and autumn thick fogs pievail 
The soil is thin and not very fertile, but lately has been 
improved by the use of artificial manure. The only truly 
fruitful portion is that round Dol About two-thirds of 
the soil is under culture, one-ninth m meadows, one-fifteenth 
in wood, and one-sixth waste. Cereals of all kinds are 
grown, but the principal are wheat, rye, and barley 
Potatoes, flour, and hemp are also largely grown, and 
tobacco is cultivated to some extent Apples and pears 
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are the pnncipal fruit, and the cider of the canton of Dol 
has a high reputation The vine is cultivated m the 
southern districts. Cheese, said to equal Grujere, made 
in considerable quantities, and the butter of Rennes has a 
reputation equal to that of the best m France Large 
numbers of horses and cattle are raised. The hor*es 
belong to the small hardy Bieton bleed, and aie much m 
demand as post and artillery horses Notwithstanding the 
extent of heath land very few sheep are kept The pnncipal 
manufactures are leather, sea-salt, glass, paper, and lmen 
Iron ore is obtained in considerable quantities, and there 
are also lead and zme mines, as well as slate quames The 
population 13 of Celtic ongm, and the dialect is a mixture 
of Celtic and French Ille-st-Yilame is dmded mto the 
airondissements of Fougeres, St Malo, Montfort, Redon, 
Rennes, and Yitre, with 43 cantons and 330 communes. 
The chief town is Rennes, and the principal seaport St 
Malo. The department has an area of 2597 squaic miles 
The population m 1872 was 589,532, and in 1876 ifc had 
reached 602,712. 
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I LLINOIS, the tw T enty-fiist in the order of admission Plate V. 

and the fourth in lank of population of the States of 
the American Union, is one of the group of States formed 
out of the u North-West Territory * Its boundaries, begin- 
ning at the point wheie the Wabash liver joins the Ohio, 
pa^s thence north by that river, by the west lme of Indiana, 
and by Lake Michigan to 42° 30' N lat., thence west to 
the Mississippi river, thence south by that river to its con- 
fluence with the Ohio river, and thence, by that, north- 
easterly to the mouth of the Wabash It has an area of 
55,114 square miles, extending with varying width from 
42° 30' to 36° 59' N lat 

Sin face and Soil . — Illinois is a great plain, with its 
highest section m the noith, on Lake Michigan , thence it 
imperceptibly declines to the south-west, m which direction 
its principal rivers flow to the Mississippi A small tract 
in the north-west, winch ^includes the lead mines, is hilly 
and broken, and there aie bluffs along the Mississippi, 
some of which use 300 to 400 feet A ridge extends 
across the south end of the State, constituting the fruit 
district of the region, called “ Egypt ” on account of its 
never-failing fertility On this ridge or swell of clay land 
are grown all the vaneties of berries, grapes, plums, peaches, 
apples, and all kinds of vegetables in great profusion, 
which find prompt sale m Chicago and the northern counties 
by reason of reaching market at early dates m the season 
Excepting along the rivers, and where theie has been 
extensive tree planting, the greater part of the State 
consists of a vast level or slightly undulating treeless 
prairies Much of this has been reclaimed fiom swamp 
land by systematic drainage, and is found to be the 
strongest and most productive soil of the State To the 
eye the surface of the State is as level as that of an ocean 
in calm The general slope from the watershed raiely 
exceeds 1 foot to the mile, and the fall of the Illinois liver 
in a course of 300 miles to the south-west, is, for most of 
the distance, hut 1 inch to the mile. The origin of tke 
prairies is still a matter of speculation, but there is an 
opinion that m a former geological age the whole State was 
the bed of a vast shallow freshwater lake. The prairie 
soil is a black fine humus mould, formed of the decayed 
vegetation, and underlain at varying depths by clay Tbe 
soil is of great fertility, and much of it seemingly 
inexhaustible. Over these prairies for hundreds of miles 
the plough never touches stone, pebble, or even sand. A 
luxuriant native grass formerly sustained herds ot buffalo, 
and from the still unbroken prairie surface are annually 
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niLiwn thousand* of tons of the wild grass for hay which 
m as nutritious and brings as high a price in market as 
« tame hay 3 AH the cereals, roots, fruits, grasses, and 
vegtftahWof tlie temperate zone are grown in Illinois, and 
some uf the ssmi-tropical productions, as cotton and amber 
cane. Because of the richness of the soil, cultivators still 
plmurfi very shrilow, and neglect manuring, or even rotation 
of crop*, m the larger portion of the State. It is usual 
to plant maize for ten or twenty years in succession, only 
chaining the crop to wheat, oats, Barley, buckwheat, or rye 
when the market prices of these cereals promise larger 
profits than maize Upon any sign of exhaustion, the pro- 
ductiveness may be restored by deeper ploughing, grass- 
ing, fallowing, ami applying barnyard manure. In half a 
century there has never been a bad failure of crops ; twice 
or tlirice there has been insufficient rain, and as often too 
much, and once a frost in summer ; but the injury in no 
one year was so great or so widespread as to produce gene- 
ral distress among farmer*. 

Illiterate — Coal is found in nearly all parts of the State, 
it i& bituminous, a small proportion being cancel. The 
bed* vary from 3J to 8 feet in thickness. The Coal- 
measures are part uf the general formation extending from 
beyond the Mississippi river m Missouri, across Illinois and 
parts of Indiana and Ohio, and mto Kentucky. It is esti- 
mated th it three-fourths of the surface area of the State are 
underlam by beds of coal. There are twelve separate and 
well-defined beds of from 4 to 8 feet m thickness The 
State 15 supplied with coal for consumption, not only from 
the mine* of Illinois but aha from those of Indiana and 
Ohio by rad, and with anthracite from Pennsylvania by 
lake. The coal mined in the State is between 3,500,000 
and 4,000,0 u0 tons annually. Kear Galena, in the north- 
west part of the State, are lead mines which have been 
worked fur half a century, and which at one time made 
Galena the m<M prosperous city in the State. Salt springs 
are futmJ in the southeast countie*. Stone suitable for 
building h found ia various parts of the State. An 
inexhaustible field of limestone, called <£ Lemon t marble,” 
is found near Chicago, and has been largely u»ed in 
rebuilding that city. 

State Lands. — The lands ia the Slate were thus classi- 
fied in the year* 1378 and 1880. — in the former year 
there were 25,630,304 acres of improved arid 8,635,053 
of unimproved lands (total, 34,275,237), while in the 
latter year the numbers were 26,174,566 and 8,204,505 
(total, 34,379,071 acres). The city and town lots num- 
bered 365,344 improved and 486,731 unimproved m!878, 
and 374,664 improved and 484,032 unimproved in 1880. 
The railroads hold 13,253 acres of land and 3028 city and 

town lots. 

The improved lauds were under cultivation in 1878 and 
1880, m follows ' — 


! I ISIS | 1860 

, meat ... 

Sluize . ». 

■ Oats 

Me&dovi*. . , .... ,i 

Opu r lit Id products .. 

En< W d pasture . . ... . j 

Wm Hand , . .... , , j 

Acres. 
2,118,000 
7,002,502 
1,58.2,357 
2,102,990 
688,116 
| 4,034,651 
| 271,565 

3,982,807 

Acres 

2,702,380 

7,592,152 

1,703,843 

2,267,945 

567,890 

4,242,713 

293,593 

8,708,567 


Agricultural Products . — The great crops of Illinois are 
maize or Indian corn, wheat, and hay ; and much atten- 
tion is also given to the raising of live stock. The State 
produces more wheat than any other State in the Union* 
The farms number about 247,000. We give full agricul- 
tural returns for 1870, and those for 1880 so far as com- 
plated to December of that year; — 



Acres 

A\ erase 
pci Aeie 
Bushels 

Bushels 

Produced 

Total Value 

Wheat 



45,417,661 


1879 

2,440,800 

182 

$39,930,639 

1SS0 

3,256,350 

174 

56,508,309 

46,497,160 

Maize 



305,913,377 

97,483,052 

1879 

7,918,8s! 

38 

18S0 

Returns not 

complete 

d 


Oats 

1879 

1,631,139 

ZZh 1 

54,664,569 

12,059,162 

18S0 

1,749,391 

35 

62,709,062 

12,858,247 

Say. 



Tons 


1879 

2,332,278 


2,578,736 

16,428,012 

1SS0 

2,259,857 


3,486,584 

22,589,691 


The following table gives returns for 1879 — 



Acres 

Quantity 

Value 

Rye 

Barley 

Pasture 

Orchards 

Potatoes 1 

Sorghum 

Flax seed 

Hogs sold 

Fat cattle sold 
Fat sheep sold 

235,073 

4,193*884 

290,646 

90,351 

14,949 

4,238,824 bush 
573,911 „ 

7,125,932 „ 
1,524,705 galls 
990,447tush 
1,984,194 

81,991,401 

265,951 

12,319,620 

2,497,687 

3.506.758 
579,257 

1.296.758 
16,640,061 
16,751,450 

513,884 


Radicays — In 1830 Congress granted to the State, to 
aid m the construction of a railway from Cairo to Galena 
and Chicago, alternate sections of land along the route , the 
State transferred the grant of land to the Illinois Central 
Railroad Company, a corporation composed mainly of 
English capitalists, conspicuous among whom was Richard 
Cobden These capitalists furnished the money and con- 
structed the road, and they and their successors still own 
the property The railway lies wholly within the State, 
though it works other lines extending south to Kew Orleans 
and west to the Missouri river. Its completion gave that 
impetus to the construction of railways to Chicago and 
across the State which has contributed so largely to the 
rapid development of the resources of Illinois. The State 
is now admirably supplied with railways, their extent reach- 
ing 6 $49 miles. They cross every county in the State ; 
indeed, they are so numerous and so interlaced that 
there are few if any localities more than 10 miles from a 
railway while a large proportion of the shipping points have 
the benefit of more than one route by which to ship and 
receive merchandise. The great trunk lines leading west 
from the Atlantic and from Canada have their termmi at 
Chicago, or at some other point in Illinois, while those 
leading from the States west of the Mississippi also ter- 
minate in Illinois, or crossing the State run further east 
The system of railway government somewhat resembles that 
of England. A railway commission, appointed by the State, 
exercises a general supervision, and enforces the penalties 
for violations of law. The receipts of the forty-six rail- 
ways doing business in Illinois amounted in 1879-SQ 
to §138,659,155 the working expenses to §73,089,185; 
and the net income to §61,093,612 
Inland Navigation . — In addition to the railway traffic, 
there is much business done by steamboats at Cauo, East 
St Louis, Alton, Quincy, Rock Island, and other points on 
the Ohio and Mississippi rivers, though transportation by 
river has declined much of late years. The Illinois and 
Michigan canal is 93 miles long, and connects Lake 
Michigan at /Chicago with the Illinois river, at the 
head of the navigation of that river. This canal has cost 
§17,000,000, hut is now too small for the service needed. 
The Illinois river is formed by the union of the Kankakee 
and Des Plaines rivers, which junction occurs 45 miles 
south-west of Chicago. It receives^ besides the rrvers named,, 
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the waters of the Fox, Sangamon, and Vermilion rivers, and 
of some smaller streams Its general direction is south- 
west to the Mississippi, into which it falls The State has 
expended much money improving the navigation by locks 
and dams, and this improvement w hen completed, with the 
enlargement of the canal to the capacity of steamboat 
navigation, will be one of the most extensive works of 
interior water communication in the world, being over 400 
miles long, and connecting the waters of the Atlantic, 
through the St Lawrence river and the lakes, and through 
the Mississippi river, with the Gulf of Mexico. Hock 
river rises m Wisconsin, flows rapidly to the south-west 
through Illinois, and joins the Mississippi near Hock Island. 
On this river manufacturing establishments are rapidly 
increasing, the water power being regarded as equal to any 
in the country. The other rivers are the Kaskaskia, 
Embarras, Little Wabash, Big Muddy, and Chicago river, 
the last-named an inlet from Lake Michigan, furnishing 
a commodious harbour, 8 miles long, m which an average 
of 400 vessels find shelter during the winter season The 
extent of the commerce on the lake is shown by the custom- 
house returns During 1880 the steam vessels arriving at 
Chicago had a total burthen of 2,141,879 tons, the sailing 
vessels 2,456,337 tons, the clearances showed about the 
same figures 

Manufactures — The statistics of manufactures for 1870 
gave as results 13,597 establishments, employing 82,979 
operatives Since that date the increase m manufactures 
throughout the State has been general, embracing all 
branches of manufacturing industry The following are 
the statistics for Cook county (including Chicago) in 1S80 
— number of establishments, 3752, capital, §80,693,102, 
average mimberof hands, 1 13,507, wages paid, §37,615,381, 
value of material used, §180,807,706 ; value of products, 
§253,405,695 These hguies for Cook county alone m 
1880 exceed m several paifciculars those for the whole 
State m 1870, and the increase in the State during the 
ten years may be regaxded as proportionate to that m Cook 
county The abundance of coal, the proximity to the Lake 
Superior iron and coppei mines, the unlimited means of 
transportation, the supply of lumber, the cheapness of food, 
the superior water power in various paits of the State, 
have all tended to make Illinois a large and convenient 
seat of manufactures. The iron and steel establishments 
of the State rank with the largest m the country. On 
Eock Island, in the Mississippi river, the U. S. Govern- 
ment has an arsenal for the manufacture of ordnance. 
The establishment is the most extensive m the United 
States, and’the buildings and workshops cover nearly the 
entire island. 

Administration — The territory embraced in the present 
State of Illinois was ceded m 1765 by France to Great 
Britain, then it became a possession of the colony of 
Virginia, in 1787 it was made a county in the JSf orth-West 
Territory, from 1800 to 1809 it was a county in the 
territory of Indiana; in 1809 it was erected into a terri- 
tory, and in December 1818 was admitted into the Union 
as a State. On its admission to the Union a constitution 
providing a form of government was adopted , in 1848 this 
was superseded by another, and this again was set aside 
in 1870 by the third and present constitution, which pro 
vides the ordinary State government of three departments, 
executive, legislative, and judicial, The executive, con- 
sisting of a governor and other officers, are elected every 
four years , the legislature, oi general assembly, consists 
of a senate of 51 members, elected by as many districts, 
the term of senators is four years, one half, or as near as 
may be, retiring every two years The house of repre- 
sentatives consists of 153 members, 3 elected in each 
senatorial district every two years. In electing representa- 
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tires, the voter may give his three votes for one, two, or 
three candidates This cumulative voting is peculiar to the 
constitution of Illinois , it has become popular. The judi- 
ciary consists of one supreme court of seven judges, seve- 
ral district appellate courts of limited junsdiction, circuit 
courts in such number as may be needed and one county 
court, including piobats jurisdiction, in each county 
Each county and each township has its own local govern- 
ment Every male citizen resident one year m the State 
may vote. This constitution when adopted was regarded 
as a great improvement and advance in State government, 
and many of its piovisions have since been adopted by other 
States. The sessions of the legislate e aie held at Spring- 
field, which since 1836 has been the capital of the State. 

RetC/iur, Debts, Ta ration — In 1836-33 the State was seduced 
into a scheme of internal improvement 5 ? The population was then 
less than half a million, hut the debt cieatul was f 14,000,000, to 
construct i ail ways and a canal. In three years the scheme was 
abandoned, and the State m July 1841 suspended pnwnent of m- 
teiest In 1843 the legislature levied a tax to pay the cuirent in 
terest, m 1S4S an mepealable tax was levied to pay the pnneipal , 
all the oveidue and unpaid mteie&t was funded m mterest-beaimg 
bonds Ci edit w'as restored, andm December 1880 the State was 
fiee of all debt Taxation is imposed by a rate levied on all leal 
and peisoncd propeity, according to a pi e\ ions valuation, made hy 
local assessors, levised by county boards, and again revised and 
equalized by a State board The total assessment or valuation oi 
the property m the State for taxation aveiages not more than out - 
fouith of the value at which the pioperty cm be sold The consti- 
tution limits the late of taxation (except to pay debts? by counties 
to 75 cents on each $100 of the official valuation The same valu- 
ation governs all taxation, the maximum rate being fixed by law 
In like mannei all municipal corporations aie -Since 1870) piohibited 
from meaning any debt, foi any purpose, exceeding, with pi eu- 
ous debts, 5 pci cent on the official valuation of the property with- 
in then ten itoiial jurisdiction An annual tax is required m each 

municipality to pay the mteiest and a portion of the pnneipal ot 
all existing debts Under these stringent requirements, municipal 
debts m Illinois are giadually decreasing The State, without be- 
coming responsible foi municipal debts, acts as tmstee, and through 
its officeis collects and disburses the taxes to pay pnneipal and in- 
terest of these local debts The latter were contracted mainly m 
aid of lailioads, and boie an average rate of 9 pei cent interest 

The gioss taxation for all purposes, including schools, for 187S 
and 1879 was as follows — 


. 

1878 . | 1879 

State taxes 

County taxes 

City taxes 

Town taxes and othas 

£3,614,555 

5,557,446 

7,576,882 

10,941,658 

§2,712,626 

4,730,095 

6,182,420 

9 327,959 

Totals 

§27,690, 841 

§22,953,100 


The valuation of all the piopeity m the State for taxable pur- 
poses, for the year 1S80, was §786,616,394 The late of tax levied 
for State purposes, and to pay cost of assessment and collection, is 
36 cents on each §100 of the property valuation given, which, as 
above stated, is about one-fourth of the real value In 1880 lands 
(except lailroad lands) weie valued at §390,594,627, and city and 
town lots at §182,808,928 , total lands and lots §573,403,555 

The State is m receipt of a permanent xevenue fiom the Illinois 
Central Eailioad Company In eonadeiation of the cession of 
land, m 1850, by the State, the company contracted to pay into the 
State tieasury half-yeaily 7 per cent of the gioss annual earn- 
ings of the line This was to be m hen of all othei taxes on the 
piopeity of the company This conti act is now a source of laige 
levenne to the State Up to November 1, 1855, the payment to 
the State was §29,752 , the payment in 1S$0 was §368,349 The 
total payments to the State, at the close of 1880, amounted to 
§S, 307, 217 

Education and Charities — The public school system is 
liberally supported in Illinois. The permanent school fund 
yields about §60,000, to which the State adds $1,000,000 
annually, and this is distributed among the counties. Many 
counties and districts have invested school funds. The 
aggregate of these local funds is §5,500,000, the interest 
of which is applied to support schools. In addition-each 
school district levies such taxes as may he needed for Its 
schools, and may borrow money to build schoolhouses. In 
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1$7S the receipts of revenue for schools amounted to 

»13L727, the expenditure to £7320,109. The number 
«'f ’children in the State (187S) of the school age, six to 
iwmty-cne yeir^, was 1,102,021 , of these 706,733 were 
oi railed as "attending the public schools, and 41,406 as 
titt.n hv/i pm ate and parochial schools * total attending 
school", 743,130 The whole number of school districts m 
the State wxs 11,714 : male teachers 9475, female teachers 
12,817, teachara in prhate schools 1017 — total teachers 
23*392, Salaries of male teachers range from $15 to 8223 
per month, of female teachers from §10 to $115 per month 
Five nx uths in each year is the minimum, term of the 
public echo 4s ten months the general term. Except the 
income from invested funds, school levcnues are obtained 
from direct taxation The State ha^ established two 
n »rm il universities, providing the buildings and grounds, 
^urs at Normal, M/Lean county, the other at Carbondale, 
Jario<m county, There is an industrial university at 
Champaign, maintained and liberally endowed by the State. 
Tkre ar*TaLo several other universities and colleges, includ- 
ing medical and theological, in various parts of the State. 
All schools supported in whole or m part by public money 
must be nun-sectarian in their instruction and government 

Under the general supervision of a board of charities, 
the State maintain* four hospital* f<»r the insane, at Jack- 
mvillc, E T gsn, Anna, and Kankakee , an institution for 
t, lucatiug the blind, and one for educating the deaf and 
dumb, both at Jacksonville; an a*}lum for imbecile chil- 
dren; an eje and ear infirmary; a h»me fur soldiers 7 
orphans ; and a correctional or reformatory school for boys. 
Ail these institutions are provided with spacious grounds 
and extensive buildings. The annual expenditure for the 
maintenance of tbe^e charities is about §1,000,000. Tins 
docs not include the co 4 of buildings and grounds, on 
which over $“,000,009 have been expended. Several 
* tlier a-} him", fur the insane are maintained by local 
authorities 

The pi pul it ion of Illinois, wltirii now comprises 102 


t antic*, 

was as follows at the dates 'liven . — 


! 5"'J 

2,45" 1 

! 1SJ» 

851.470 


♦ 12,282 

I 860 

1,711,931 

33i« 

56,162 i 

IS7m 

2,539,891 

nv>.. 

lj t , 44j 
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3,080,824 


47ti,lS3 , 




The following cities had a population in 1880 exceeding 
5000.— 

Chicago. .. . . 503,304 Decatur .9,449 

Peoria .. . 29,315 Cairo . . - 0,017 

Omary . .. 27,275 Elgin. . . . 8,605 

. . 19,746 Galena.. .... 8,205 

Bloomington . ... .. 17,184 ! Streator.. . .... S,0S3 

Miet . . . .... 16,145 Ottawa, 8,010 

BorkfonU . , , 13,136 , Danville, 7,751 

Aurora . .. . 11,825 1 Moline .... * . - 7,740 

Bock Mm&< * . 11,660 1 LaSalle, 7,250 

GtM tag, - . * * 11,448 j Pekin... . . . - 6,608 

Jacksonville, 10,927 i Matfoon. . . 6,106 

IMtmlle 10,682 . Kankakee 6,027 

East St Lems., .... 10,064 Sterling. . . ...... 5,841 

IVeport * . 10,018 I Princeton . . ..... 5,440 

Alton, .... 9,500 s Monmouth... 5,094 

The density of the population in I860 was 55 '8 persons 
per square mile. (f. w. s, — j. me.) 

ILLUMINATI, or “ Enlightened/* is a title which at 
different times has been given to, or assumed by various 
sects or orders of mystics, on the ground of the superior 
knowledge of God and of divine things which they claimed. 
Among these may he mentioned that of the Spanish 
“Alombradas** or “ Alumbrados/ 7 which arose about the 
year 1520, and which before its final disappearance about a 
century later afforded numerous victims to the Inquisition, 
especially at Cordova. Ignatius Loyola, while a student 
at Salamanca (1527)* was tried by an ecclesiastical conk 


mission for alleged sympathy with its views, but was 
acquitted with an admonition. Under the name of 
Illumines a similar sect appeared in Picardy m 1623, 
and afterwards entered into close relations with the 
Guermets or followers of Pierre Guerin , but by its anti- 
nomiamsra it soon jirovoked repressive measures, to which 
it finally succumbed in 1635. The history of another 
sect of Illumines, which appealed m the south of France 
about 1722, is very obscure, but it is said to have subsisted 
until 1794. The title of Illuminati has often been populaily 
bestowed also on Rosicrucians, Martimsts, and Sweden- 
borgians ; but one of the most recent as well as most 
important applications of this elastic word has been to 
denote a secret society, or semi-political semi-religious order, 
which made some stir in Germany, especially m the 
southern and Catholic portions of it, from 1776 to 1784. 
It was founded on May 1, 1776, by Adam Weishaupfc, 
professor of canon law at Ingolstadt, and an ex- Jesuit, and 
set before it as its general purpose the discouragement of 
tyranny, superstition, and ignorance, and the fuitheiance 
of the cause of reason, fieedom, and virtue. ^ The name 
originally assumed for the order was the Society of the 
Perfectibdiats (Gesellschaft der Perfecfcibilisten), Politi- 
cally its tendencies were republican, and in xeligion it 
was free-thinking, having a distinct aversion to Christian 
ritual and Christian dogmas alike. The entire subserviency 
of its members (who on admission were pledged to blind 
obedience to the orders of their superiors) was secured by 
a strict system of secret confessions and monthly reports, 
checked by mutual espionage Beginning with a narrow 
circle of disciples carefully chosen from among his own 
students, Weishaupt gradually extended his propaganda 
from Ingolstadt to Eichstadt, Freismg, Munich, and else- 
where, special attention being given to the enlistment of 
young men of wealth, rank, and social importance As 
the order increased in numbers its organization naturally 
became more complicated, and was ultimately considerably 
influenced by the intimate relations which were established 
with masonic lodges at Munich and Freising in 1780. 
About the same time an important impulse was given to its 
prosperity m middle and northern Germany by the ambition 
and energy of a newly acqmred member, Baron Adolf von 
Knigge, who had his headquarters at Frankf ort-on-the-Main. 
It was to him that the society was indebted for the 
extremely elaborate constitution (never, however, actually 
realized) according to which the entire membership was 
divided into three great classes, in the first of which were 
to be included the “novices/ 7 the “minervals/ 7 and the 
“lesser Illuminati/ 7 while the second consisted of “free- 
masons 77 (“ordinary/ 7 “Scotch/ 7 and “Scotch knights 77 ), 
and the third or “ mystery class 77 was subdivided into the 
two grades of priests and regents and of magus and king. 
Each member of the order had given him a special 
name, generally classical, by which alone he was referred 
to in official communications ; all correspondence was con- 
ducted in cipher ; to increase the mystification, towns and 
provinces were invested with new and altogether aibitrary 
designations. At its period of greatest development the 
order included in its operations a very wide area, extending 
from Italy to Denmark, and from Warsaw to Pans ; at no 
time, however, do its numbers appear to have exceeded two 
thousand. Its aims and method, which, as plainly appears 
in portions of Goethe 7 s Wilhelm Master, were somevhat 
in accordance with the taste of the period, met with more 
or less sympathy and approval from Goethe himself and 
from Herder, 1 from the grand-dukes Ernest II of Gotha 
and Karl August of Weimar, as well as from other persons 
of influence and repute (Bode, Nicolai). A rapture which 


1 Perthes, Dob De\dsche Staaislehen wr der Revolution, p 262. 
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took place between Weishaupt and Knigge m 1784 greatly 
accelerated the public expression of a counter feeling of 
suspicion and dislike which had been slowly gathering 
strength, and in 1785 the Bavarian Government issued an 
edict which proved fatal to the order Many of its 
members were imprisoned or compelled to leave their 
home*, Weishaupfc himself was deprived of his chair and 
banished the kingdom, 

S?e fh oss ' Absicltieti chs Ot dens (h/ Illuminate ii (with Appen- 
dices, Munich, 1786), and Weishaupt’s Vollstanduje GesJuihtc dir 
Tujjti/iU'i cl' i Tiluhiiaatcii (1787), and Kur:e Richtfu tigamj neinti 
AfotehUu (1737) 

ILLUMINATION 1 is a term which has long been used to 
signify the embellishment of written or printed text or de- 
sign with colours, and especially with gold, more rarely also 
with silver The lustre of the foimer metal may probably 
have led to the adoption of the word m this sense. The 
Latm veib illuinuvtre , with the meaning of “ to decorate,” 
occurs as early as the 8th century, and in the first portion 
of the Roma.ii de la Rose , composed before 1260, enhminer 
is found with a similar meaning, while Dante (Purgat , xl 
79) alludes to tins kmd of painting and its French desig- 
nation as u quell 5 arte, che alluminar e chiamatain Pansi ” 
In Early English we find the forms enlomyae , luminen , 
Imrnrt , whence limn Of synonymous use with these terms 
we find m the Middle Ages the words miniate and minia- 
tma , ftom minium, a red pigment, in early use for decorat- 
ing MSS Miniature employed m connexion with the art 
of illumination now, however, geneially signifies a picture 
or portrait as distinguished fiom mere ornament oi ornate 
letters 

The research into the past which has characterized the 
present century has extended to the art of illumination, 
and, following the lead of DAgmcourt, Mabillon, and 
others, has by the examination of mediaeval decorated 
manuscripts thrown a vast amount of light upon the arts 
of the past In spite of iconoclasm in the East, the burn- 
ing of Arabic MSS in Spam, and the destruction and 
dissipation of libraries which unhappily accompanied the 
Reformation, a considerable number of beautiful and 
elaborate volumes have come down to us where larger and 
more exposed works of art have perished. They therefore 
supply many a lacuna m art history. Conformably to the 
unity which pervaded all art work in the Middle Ages, a 
close correspondence in style has been recognized between 
the ornamentation of MSS of different periods and contem- 
poraneous architecture and other arts. The architect, the 
decorator, the glass-stainer, and other artists have conse- 
quently learned, and with great profit, to search their 
pages for ornamental motives, details, and colouring, in 
thorough harmony with ancient styles, which no other 
source supplies so copiously. Invaluable materials too for 
the history of costume are found in the miniatures with 
which they abound. 

The eaihe&t writing of which monuments exist, the 
Egyptian, was often enhanced by the use of colour. In 
the iitual papyri, directions, &c., are written in red to dis- 
tinguish them from the main text, just as was subsequently 
done m mediaeval lituigieal MSS. — a practice from which 
the teim ruhie is derived A few scattered passages in 
Latin classic authors (notably Ovid, Seneca, Varro, 
Martial, Plmy the Elder, J Capitolmus) prove the occa- 
sional use of rubrication and of pictorial embellishment of 
MSS. among the Romans The earliest decorated MSS., 
at least of European execution, which have reached us date 
from the 4th and 5th centuries of our era, and are of ex- 
treme rarity. Of these one of the most celebrated is the 
Virgil written in elegant capitals preserved m the Vatican, 
in which the adornment is limited to rectangular pictures 
(miniatures) painted in the antique manner seen in the 
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Pompeian frescos, the body colour laid on with a fiee 
brush and without black outlines It may be taken as the 
type of a class of MSS of which very few specimens are 
extant A different tjpe of early calligraphy, which was 
much esteemed, is found m the Codex Atgaitevs, now 
at Up&ala, written about 360, containing II Ifila’s Maso- 
Gotlne version of part of the Scriptures It is wntten in 
gold and silver letters on vellum stained a red purple 
The art of thru, stammg vellum, perhaps with the rnurex, 
was afterwaids lo*fc, and m the 8th and 9th centuries wa» 
imitated by painting the vellum 

After the 2d century art lapidly declined an the 
owing to the corruption and anarchy of the empue. It 
found a home, however, at Constantinople, where inter- 
course with Persia resulted in a style which blends Oriental 
magnificence with Western vigour and variety, and is de- 
stined, as we aie about to see, to exeicise a dominant in- 
fluence upon the art of Europe for many centuries This 
style, known as the Byzantine, is distinguished by very 
characteristic details, and by its lavish use of gold, 
especially in backgrounds Meanwhile Clmstiamty bad 
been planted in lemote Iieland, which proved such favour- 
able soil that the isle was already at the beginning of the 
6th century renowned for its learning and sanctity, and was 
the seat of numerous monasteries and seminaries, where a 
native style of art was developed, wholly distinct from any- 
thing else which the world has seen Its principal features 
are spiials, extremely ingenious plaits, and interlacements 
of attenuated laceitme animals and birds of conventional 
form The human figure is sometimes introduced, but 
becomes objectionable, through the ignorance of di awing 
and of anatomy usually charactenstic of semi-civilized 
attempts to poitray the higher organisms The work is 
further distinguished by a degree of minuteness, intricacy, 
and precision baffling to the modern draughtsman It is 
seen m its highest perfection in the Pool of Kells , pre- 
served m the library of Trinity College, Dublin, and in the 
Linclisfarne Gospels m the British Museum. This style, 
known as the Celtic or Anglo-Celtic, was transplanted by 
Irish missionaiies to Lmdisfarne, Bobbio, St Gall, Wuiz- 
burg, Luxeuil, and other places, where volumes displaying 
this peculiar ornamentation are still treasuied. The influ- 
ence of Anglo-Celtic art is very apparent in the subsequent 
ei Carlovingian style ” which arose in France and Germany 
under the fostering care of Charlemagne, and of Alenin, 
whom he had invited to France to direct the progress of 
learning and the arts. The gospels found upon the knees 
of the great emperor when his tomb at Aix-la-Chapelle 
was opened, the gospels of St Servin de Toulouse, those 
of St Medard de Soissons, the Bible of San Calisto 
monastery at Rome, and the Haileian Codex aureus of the 
Bntish Museum are justly renowned examples of this 
majestic and magnificent style, in which the pages glow 
with gold and piuple, and the Roman acanthus, Celtic in- 
teilaceinents, and Byzantine details combine m haimom- 
ous variety A text written wholly or partially m gold ink 
is another characteristic of the epoch About this penod 
too are found those gigantic initials which from containing 
figures i elating to the text have been called m France 
Eistonees A new style had also arisen in England, in 
which the debased Roman acanthus was largely developed. 
This conventional foliage is here seen skilfully combined 
with gold bars, which surround the page, and form a border 
at the commencement of books, &c. This style has been 
called the Opus A nglicim . It often displays a masterly free- 
dom and spirit, and a peculiar a fluttering outline,” which 
also characterizes the spirited pen-drawings frequently 
found in MBS. of the period. The finest specimens of this 
style, among which aie the benedictional of St Ethelwold, 
belonging to the dnke of Devonshire, and a couple of vol 
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HHI 2 & m tlie public library, Rouen, were probably executed 
at Hvde Abbey, Winchester 

The apprehensions of the year 1000 as the end of the 
world tended greatly to paralyse art As these fears died 
away, however, the Romanesque style of architecture was 
bum* developed, especially m the Rkme-lands. Thus was 
favoured by numerous Greek artists who, deprived of their 
livelihood by Eastern iconoclasm, had migrated westwards, 
and deeply impressed the Byzantine character upon the 
architecture of central and western Europe. Simultane- 
ously there aiu^e a bold sweeping style of ornament, 
characterized by fine rounded curves and Byzantine details, 
but ahu by a tendency to naturalism, and, in books, by 
large initials The Byzantine gold backgrounds were still 
a glowing feature, which indeed continued through the 
whole subsequent progress of illumination, From the 
11th century gold leaf was applied to the vellum upon a 
substratum of hue plaster, and could be so highly bur- 
nished as to exhibit the rich lustre of a polished lamina 
of the solid metal As skill in drawing increased, nature 
was more copied, and towards the 14th century natural 
foliage, conventionally treated, constitutes the main poition 
of the ornament The oak, the vine, and especially the 
ivy, are frequent, springing m free spirited curves from 
decorated initials, or extending mto a border round the 
whole or part of the page, The initials decrease in size 
whiLt they gain in excellence of execution, and illumination, 
considered as decorative design, is generally considered to 
have reached its highest perfection about this period. The 
pictures of sacred subjects gradually lose Byzantine rigidity 
and assume dramatic expression, pose, and grouping. And 
towards the 15th century the blue or gold background 
begins to be abandoned for natural scenery and acces- 
sories. Towards the commencement of the 15th cen- 
tury illumination was liberally fostered by John, duke 
of Berri, brother of Charles V, His magnificence in this 
branch of art awoke the emulation of Philip the Bold, 
duke of Burgundy, and of the duke of Bedford, the regent 
of France, in the same direction For the last-named was 
painted the celebrated Bedfoid II*jins y now in the British 
Museum, part of the workmanship of which has been 
ascribed to Jan, Hubert, and Margaret ta van Eyck. As 
perfect mastery of drawing and facility of realistic execution 
were gained, illumination as a decorative art became debased 
in design. Borders of gold or richly coloured grounds, 
over which are scattered exquisitely painted flowers, fruit, 
and insects, surround pages of text or miniatures wrought 
with supreme manual dexterity, but not unfrequently of 
meretricious composition, la juxtaposition with this rich 
and copious ornamentation (the primary end of the book), 
the text, already less black and massive than in preced- 
ing centuries, too often dwindles into insignificance. The 
Mows of Anm of Brittany t preserved at the Louvre, is one 
of the most celebrated specimens of 10th century illumina- 
tion of this style. 

The character of Italian illumination differs considerably 
from that which marked the art ia central or northern 
Europe, It had arisen by slow degrees from the devasta- 
tion which Italy had suffered in the early centuries of 
the Christian era. The scriptoria of Ravenna, Siena, 
Florence, Bologna, Pemgia, Ferrara, in the I3tk and 14th 
centuries, produced illuminated volumes worthy of their 
growing schools of painting, and were especially celebrated 
for the elaboration of large choral books. 

The Renaissance, with its revival and enrichment of 
classical forms, was fully reflected in the IHuminatoris art, 
which was largely employed in smaller volumes for secular 
subjects, and was patronized by the Italian princely families, 
and finally reached its culmination in the hands of such 
artists as Girolamo del Libri, whose drawing is very 


accurate, and attains a microscopic delicacy of stippling, 
and his pupil Giulio Clovio, who m his composition make-* 
huge use of the human figure, and with an imitation of 
I Michelangelo’s manner combines unrivalled minuteness 
| of execution Long after the invention of printing the 
popes and doges retained official illuminators m their 
service", and some of the most elaborate and costly 
volume^ were executed subsequently to the introduction 
of the pre^s The typographical multiplication of books, 
however, proved fatal to the art. The early productions 
of the press, indeed, had blank spaces left for initials and 
miniatures, winch were painted m by hand, often very 
roughly. These w ere soon replaced by printed designs in- 
tended to be gilt and coloured, which reflected the chaiacter 
of contemporaneous art, as far as the technical difficulties of 
the yet imperfect press allowed. The custom of adorning 
sumptuous volumes WTfck engraved initials and other 
ornament has continued to the present time, with an 
increasing tendency to naturalism. 

The visitor to the public libraries and museums of 
Moscow and St Petersburg will have there admired the 
rich display of Slavonic illuminated MSS of peculiar style, 
intricate design, careful execution, and frequently fine 
colour The leading featmes of Russian art were derived 
from Byzantium, but, as Russian archaeologists maintain, 
were blended with a native element, and a true national 
style arose m the 12th and continued to the 16th century, 
when the influence of the Renaissance began to be felt 

The fecund art of Constantinople w r as also the parent of 
another style — the Arabian or Mahometan— which, how- 
ever, contains a previously existing Oriental element The 
style began to develop m the 7th century. It is geome- 
trical or constructive in character, the use of symbolism or 
representations of animals or plants being forbidden m the 
sect^of Omar. Inscriptions in cufic characters are often 
happily used as a decorative feature , rich colouring of red 
blue and gold prevails. The Turkish and Moresque styles 
are modifications of the Arabian Illumination w r as carried 
in this style to the highest degree of splendour Casin’s 
Bibliotheca Arahico-Bispana Escm zalensis conveys some 
idea of the former magnificence of the Moorish libraries m 
Spain. 

In India illumination, though of great antiquity, does 
not present those transitions of style which mark the 
development of western art. Like Indian art generally, 
its special characteristics are profusion, richness, harmony, 
repose, and perhaps monotony, with very extensive em- 
ployment of flowers Persian art was derived from India. 
It reflects the Persian love of flowers and symbolism, and 
the treatment is more free and natural than in India. It 
seems to have reached its highest perfection about the loth 
and 16 th centuries of our era, but is still continued. The 
execution of a magnificent MS of the Thousand and One 
Niphts was undertaken under the auspices of the present 
shah. The absence of any attempt to shade or give relief to 
the design is, it should here be mentioned, a characteristic 
of all Oriental design 

During the earlier part of the Middle Ages the axt of 
illumination was in Europe mostly practised in the scrip- 
torium or apartment devoted to the elaboration of MSS 
which was attached to each monastery. In later times the 
art was practised by lay artists Illuminators as well as 
patrons of illumination were occasionally found among the 
highest ranks. Saint Bunstan and King Rend may be 
instanced. And some distinguished painters were also 
illuminators. All Western MSS. of fine qualify w'ere 
executed upon vellum. Materials were mostly prepared 
with great care by the artists themselves, or under their 
direction, and as a rule are found to have well stood the 
test of ti me. 
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The price given in recent years for MS volumes valuable 
for their beauty or antiquity often reaches many hundreds 
of pounds sterling A folio Vulgate of the 9th century 
was purchased by the British Museum in 1836 for .£750 
The Bedford Hours , acquired with other MSS for the same 
establishment, has been valued at over £2000 At the 
Didot sale m Paris a MS executed m the highest style of 
French art fetched above £3000 

Btblwgj iphy — Among a laige mimbei of woiks on the subject 
the following may here be mentioned — C G Sehw arzius, JDeotna- 
mcntis librvtvui, Leipsic, 1756, N Humphieys, Illuminated Bools 
of tin' Middle Arjts , S lives tie and Ohampollion, V nneisal Palcio - 
gj aphy , 'Westwood, Palceorj) aphia Sao a Pictona , Madden, Jllu- 
ininaBd Ornaments, Tymns, The Art of Illuminating , Bastaid, 
Puature s dcs Manuscnts , Westwood, Facsimiles of Anglo-Sawn 
and lush MSS Information upon Eastern stjles, with colouied 
plates, will be found m Raemet, PolycktomatiL Ornament, and O 
Jones, Giammai of Ornament, and upon Russian art m V Bou- 
tow sky’s Histoire de VO i nement Basse, d } apt es les Manvsct its , Paris, 
1870 Eor the technical part of the subject, see Theoplnlus, Be 
duel sis aitibus , several editions, with translation and notes , 
Onijautl Tteatises fio/u the 12fh to 1 Sth Centimes on the Aits of 
Mimatine , <£’ , edited, with tian&lation and notes, by Mis Mem- 
held, Bradley, Manual of Illumination , Shaw, Ait of Illumina- 
tion (H B W ) 

ILLYRIA is the name applied, to the country that lies 
to the east of the Adriatic Sea. The usual Greek name 
is Illyris, though the older writers generally use the 
expression ot ’IAAupiot The common name m Latin is 
Illyricum. The term Illyria is occasionally used m both 
languages, and has become the recognized name in English 
The boundaries of the country thus known varied very 
much at different periods, and can be described only 
along with its history Eor a shoit time, m the 4th and 
3d centuries B o , there was some slight government under 
monarchs whose pow T er was acknowledged by the -whole 
country , but m general the land was either a province of 
some conquering race or the abode of isolated tribes with 
little or no common feelings or aims 

The origin and character of its oldest inhabitants aie 
involved m the obscurity that still shrouds the ethno- 
logy and early history of all south-eastern Europe 
The Greeks acknowledged some affinity of race between 
themselves and the Illyrians in the legend that Cadmus 
retired from Thebes with his wife Harmonia and settled 
in Illyria, where he became the father of Hlyrius, the 
eponymous ancestor of the whole race. In harmony with 
this myth, the general consensus of modern investigation 
tends to the view that at an early period the whole 
of Europe south of the Danube, together with the 
centre and west of Asia Minor, were peopled by kindred 
races, some of whose names are preserved to us as Leleges, 
Thracians, Peksgi, Illyrians, &c If we divide the Indo- 
European tubes that peopled Europe into two great 
families, the northern and the southern, we shall find that 
the Thraco-IIlyiian tribes must he distinguished from the 
Slavonic tribes who dwelt immediately north of them, 
and who are closely akin to the Lithuanian and other tribes 
of the northern family On the other hand, it would not 
be easy to draw any line of demarcation at this early time 
between the Illyrians and their neighbours on the west, 
south, and east Separation of nationalities was produced 
aftei wards by growing civilization, which developed dis- 
tinct national characters and well-defined countries 

At tins early period then we may say that the Danube, 
as the boundary between the northern and the southern 
family, was the limit of the Illyrian tribes towards the 
north. In other directions they shaded off mto kindred 
tribes of similar manners and language Various causes 
led to a very unequal development of civilization among 
these tribes. Intercourse with stranger races like the 
Phoenicians, and amalgamation with kindred immigrant 
races, such as the lonians and Dorians, raised some of these 
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tribes rapidly to the highest stage of civilization. But 
these new races were attracted by the more favourable 
conditions of the Greek peninsula, and few of them found 
their way to the northern countries. Some traces of early 
Ionian settlers in Illyria are found (see Curtius, Die lomer 
vo) dei\ loniscJien Wandei ung , p 46) , but they do not 
seem to have permanently affected the character of the 
natives As Greece became civilized, it sent forth its 
own colonists to occupy most of the favourable sites 
along the Mediterranean coasts But, whereas Thrace with 
its rich mines had a line of Hellenic colonies along its 
southern shore, very few were planted in Illyria, Accord- 
ing to Strabo, the shore was full of fine harbours, 
and the coast land was very fertile, but he adds that 
the people were barbarous and warlike On this account 
it was that Greek colonization never spread on the Illyrian 
coast Dyrrachium or Epidamnu^ was almost the only 
Greek colony, and its history for centuries showed one 
continuous conflict with the barbarous natives, which pre- 
vented its growth Macedonia again found a family of 
Greek refugees who established themselves as petty chiefs, 
and gradually spread their power, with civilization and 
settled rule, over the whole country Nothing of the kmd 
happened to Illyria , the chiefs who rose at times to power 
were always apparently as barbarous as then followers. 
In these unpropitious circumstances, the Illyrian tribes 
remained in their primitive barbarous condition later than 
almost any of their neighbours, and when many of the 
surrounding states had become civilized, Illyria was divided 
from them by the line separating barbarism from civiliza- 
tion Naturally their characteristics resembled closely 
those of the ruder Thracian tribes, and both, are described 
by the Greek historians as tattooing their bodies and offer- 
ing human victims to their gods Their women seem to 
have had a high position socially, and to have even exer- 
cised political power Queens are mentioned more than 
once as their rulers. This reminds us of the German 
tribes, whose women also were much respected, and we 
know that among the Greeks women were much freer 
and more respected m the older time befoie Oriental 
influence had affected native customs. It is said that 
chastity was not held in much account by the women of 
Illyria, but it must be remembered that people whose 
women are kept more secluded are veiy apt to ascribe 
such a character to the freer life of other races, 

The Illyrians are said by Herodotus (ix 43) to have 
attacked the temple of Delphi. Biasidas vith his small 
army of Spartans was assaulted by them on Ins adventurous 
march (424 eg) acioss Thessaly and Macedonia to attack 
the Athenian colonies m Thrace The earlier history of 
the Macedonian kings is one constant struggle against the 
Illyrian tribes The migrations of the Gauls at the 
beginning of the 4fch century disturbed the country between 
the Danube and the Adriatic The Scordisei and other 
Gallic tribes settled there, and forced the Illyrians towards 
the south The necessities of defence seem to have united 
the Illyrians under a chief Bardylis (about 383 B c.) and 
las son Clitus Bardylis nearly succeeded in destroying 
the rising kingdom of Macedonia ; King Amyntas was 
defeated, and a few years later Perdiccas was defeated and 
slam. But the great Philip erushed them completely^ 
and annexed part of their country. During the next 
century we hear of them as pirates Issuing from the 
secluded harbours of the coast, they ravaged the shores 
of Italy and Greece, and preyed on the commerce of the 
Adiiatlc The Greeks applied to Rome for help Hel- 
lenism had proved too weak to civilize the northern 
races ; it was left to the stronger organization of Rome to 
absorb them Tenta, the Illyrian queen, at first scorned 
the Roman demands foi redress, and even murdered the 
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&mia*?adors; but the two Illyrian warn (229 and 219 
bc) ended in the submission of the Illyrians, a consider- 
able part of their frontier being annexed by the conquerors. 
In 168 bc. Gentium the Illyrian king, provoked the third 
Illyrian war, the result of which was the annexation of the 
whole countiy by the Homans. Frequent rebellions oc- 
curred, but at hbt the natives accepted the Homan civiliza- 
tion. During the empire, the country was one of the best 
recruiting grounds for the Homan legions ; and m troubled 
times many Illyrian soldier* fought their way up from 
the rank* to the imperial purple Claudius, Aurelian, 
Probus, Diocletian, and Maximian were all sons of Illyrian 
I peasants 

In the time of the republic Illyricuni comprised the 
country between the Libermans, a kindred race, on the 
north and Epirus on the south. Under the empire the 
importance of the country made its name spread over 
all the surrounding districts In the 2d century after 
Christ, the Illyricus Limes included Noricum, Fannoma, 
Moisia, Dacia, and Thrace Constantine added Greece, 
Epirus, and Macedonia, taking from it Thrace and part of 
Mo&da, and made it one of the four divisions of the Homan 
empire governed by a “prsefectus prcetorio.” When the 
empire was divided, Illyncum was halved. Illyris Barbara 
or Romans, including Noricum, Pannonia, &c, was an- 
nexed to the Western empire, while Illyris Grmca, includ- 
ing Macedonia, Epirus, and Greece, formed part of the 
Eastern empire. The Via Egnatia, the great line of road 
which connected Home with Constantinople and the East, 
led across Illyricum from Dyrraclntmi to Tliessalomca 

In the wreck of the Homan, empire Illyria suffered 
severely. In the 4th century the Goths ravaged it 
repeatedly, but these, the moat civilized of the barbarian 
invaders of Rome, with their warlike aristocracy, passed 
on, and were succeeded by wilder tribes. Slavs, as also 
Huns and other nomadic races from the East, in succession 
devastated the country. An agricultural population could 
no longer maintain itself, and all the elements of civilization 
disappeared, Justinian (527-563) tried m vam to defend 
the country by a series of forts , his armies were defeated 
time after time, and at last he allowed the Huns to make 
settlements south of the Danube. Home gave up the 
defence o! civilization against the inroads of barbarism, and 
bribed the barbarians to be quiet. Still the Via Egnatia 
was defended, as the artery of communication and the 
highway of commerce between Constantinople and the 
west The open country, however, even south of the great 
road, was abandoned to the Slavs and Hun3. The older 
Illyrians partly united with these races, partly went farther 
south, encroaching on the Greek people, and the name of 
one of their tribes, Albani, is preserved in the modern 
name of their descendants, the Albanians. 

Heradias (610-641 a.d.) settled Slavonic peoples all 
along the coast of Illyria as far south as Dytrachium. The 
states which were thus created were of great importance 
in the Dark Ages, The republic of Narenta vied for a 
time with that of Venice ; and the commerce of Hagusa 
was so rich that it has given its name to all wealthy 
merchant vessels or “argosies.” The name of Illyria had 
by this time disappeared from history ; and the country 
was now divided between these powerful merchant cities 
and the states of Bosnia, Croatia, Serna, Rascia, and 
Dalmatia. In literature the name was preserved, and the 
scene of Shakespeare's comedy Twelfth Might is laid in 
Illyria. Politically the name was revived in the beginning 
of this century, when the small kingdom of Illyria to the 
north of the Adriatic was constituted at the peace of 
Vienna, 1809, In 1849 the territorial distribution of the 
Austrian empire was remodelled, and Illyria again disap- 
peared. (W. M. BA.) 
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ILORI, or Ilopjn (the Alourie of the Landers 5 expedi- 
tion), an important town of the Yoruban territoiy of 
Western Africa, situated about 60 or 70 miles south of the 
Niger, and about 160 miles north-north-east of Lagos The 
wall has a circuit of 12 miles, but is badly kept in repair. 
Along the south-eastern side flows a small stream v hich 
joins the Asa, a tributary of the Niger The inhabitants 
are Yorubas, Fellatah (Fullo), Houssas, Gambarees, 
Bornuese, and Nufes or Fapas. Most of them speak 
Yoruban. An extensive native trade is carried on at 
Ilorm, the Houssa caravans importing manufactured goods 
of various sorts, not only from Central Africa, but even 
from the coasts of the Mediterranean The trade from the 
Guinea coast on the other hand is confined to brandy, 
guns, and powder. The variety of local industries is very 
considerable; Eohlfs mentions beautiful leather goods, 
carved wooden vessels, finely plaited mats, embroidered 
work, potteiy of various kinds, shoes of yellow and red 
leather, and, what was unique m his experience of Negro 
tribes, the manufacture of cheese. The population is 
estimated at from 60,000 to 70,000, exclusive of the 
resident traders from foreign parts. There are a number 
of mosques in the town, and the Mahometans are the 
dominant power, but the lower classes maintain their pagan 
customs. About 1820 lion declared itself independent of 
Yoruba, and assisted in the destruction of Oyo 

See R F Burton, Abeoluta and the Camioo/is Mountains, 
Loud , 1863 , G. Eolilfe, Quer din eh Afriha, Leipsie, 1871 

IMAGE WORSHIP, In the present article the word 
“image” will be employed to denote any artificial repre- 
sentation, whether pictorial or sculptural, of any person oi 
thing, real or imaginary, which is used as a dnect adjunct 
of religious services. This definition of the woid shuts 
out from present consideration, though at some points by 
an almost imperceptible boundary, the worship of all 
merely natural symbols, whether animate or inanimate, 
conventional or the reverse. Thus, for example, eveiy 
form of animal worship is excluded by it, and also the 
cultos connected with memorial stones of which traces so 
unmistakable are found in the Old Testament and in almost 
every other ancient literature (the Xl6ql Xnrapoi or 
aXr}Xipip,ivoL f f3a ltvXoi, lapides until , , hetiyh of classical 
writers). So far as images (ekoye?, imagines) are merely 
more or less perfect productions of pictorial or plastic art, 
they fall to be treated under Painting, Sculpture, 
Mosaic, &e, ; so far as they have been regarded as aids to 
devotion and spiritual instruction, or made the objects of 
religious veneration, the history of their introduction and 
of the various aspects under which they have been viewed 
forms a large and not unimportant chapter m the history of 
religion in general and of the. Christian church m particular 
Only the outlines of that history can be indicated here. 

Most religions of which the history lias been traced give 
distinct indications of a primitive period m which “idols” 
were unknown. Thus m India “the worship of idols is a 
secondary formation, a later degradation of the more 
primitive worship of ideal gods” (M. Muller). In the 
Yedie hymns it is the appearances of nature themselves 
that are worshipped as symbols of unseen deity , and the 
present image worship of the Hindus is mott probably 
Post-Buddhistic in its origin. The testimonies of the 
Greek historians (Herod., L 131; Strabo, p 732, Diog 
Laer., Me Fit J Phil s procem. 6) as to the absence of 
religious images from the worship of the ancient Persians 
is confirmed by all the more recent direct investigations into 
the primitive life of that branch of the Aryan race. There 
is the same concurrence of testimony as regards the ancient 
Greeks * the powers of nature were in the first instance 


1 See Seboemaim, Ghiech AUerthumeTj it, 197 sqq 
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worshipped through natural symbols, — such as serpents, 
trees, meteoric stones, — and in some cases temples occurred 
which contained no visible symbol at all. Even in the 
Homeric poems, the allusions to images of the gods aie but 
few where an image is mentioned (as m II vi. SOI), it is 
evident that it was of the mdest description, and but little 
indebted to human art. The same remark applies to the 
cult us of ancient Home. It was earned on without the 
use of images until the comparatively late period at which 
the state entered into relations with Etruria, Magna Grmeia, 
and Sicily 1 The date of the oldest statue in Rome, that 
of Diana on the Aventine, can be given with considerable 
precision as between 577 and 534 bc. As regards the 
ancient Gentians also, we have the testimony of Tacitus 
that down to his time at least their gods w T ere still invisible 
and had neither temples nor images. 2 And, whatever be 
our construction of the primitive history of the Semitic 
races, there can be little doubt, so far as the Jews at 
least are concerned, of the coirectness of theur own impres- 
sion that "idolatry,” m the strict etymological sense of that 
word, was not the most primitive form of religion practised 
among them. 

The decalogue contains a direct precept against the 
making of any "giaven image' 7 (pesel or pas*/), for 
religious uses at least (Ex xx. 4, 5 , Deut v. 8, 9 , with 
which compare Deut iv. 15-18) The "graven images” 
contemplated in the passage last cited are images of men, 
quadrupeds, birds, reptiles, and fishes , and the manner m 
which the prohibition is made is fitted to suggest that all 
these " likenesses 77 had made their appearance and already 
become objects of religious veneiation prior to its pro- 
mulgation. Nothing certain, however, is known as to the 
"strange gods 7 alluded to in Gen. xxxv. 4 as having been 
buried by Jacob under the oak at Shechem , nor can much 
be said with regard to the "teiaphim 7 which are fiist 
mentioned as having been worshipped m one of the 
branches of the family of Teiah (Gen. xxxi. 19), but aio 
often subsequently leferred to as having been used in the 
time of the judges (Judg. xvu, 5; cf. xvm 30), and at 
various stages throughout the history both of the northern 
and of the southern kingdom (Hos m. 4 ; Zech, x, 2 , 2 
Kings xxul. 24). Sometimes they must have been but 
small, but from other passages it may be inferred that 
they may have been, occasionally at least, of human form 
and size (1 Sam. xix 13, 16) Much obscurity attaches 
also to the calf woiship of which an instance occurred in 
the wilderness (Ex. xxxii. 4), and which was a prominent 
feature m the lehgion of the northern kingdom from the 
clays of Jeroboam to the end > it is a disputed question 
whether the cult was of Egyptian or of purely Semitic 
origin The difficulty in Lev. xvu. 7, and perhaps also in 
Deut xxxii. 17, Ps. cvi. 37, is by some interpreters 
explained by a reference to the Egyptian goat worship 
(Mendes), if so, these passages contain no allusion to 
image worship. The various forms of the Baal cultus so 
often referred to m the Old Testament were no doubt 
Semitic , there are no explicit references to any images, 
however, m this connexion, and in point of fact (see 
Baal) that deity was geneially represented m his "bigh- 
places,” not by images, but by obelisks or pillars. That 
the plastic aits, even in a religious connexion, were not 
wholly discouraged among the Jews, appears from, what we 
read, not only about the brazen serpent m the wilderness, 
but also about the existence in tabernacle and temple of 
.such figures as cherubs (Ex. xxv. 18-20, xxvi. 1 ; xxxvl 


1 See Preller, Horn 2fyihologie t p 10, &e. The statement of Plut- 

arch (Wma, 8), that for 170 years after the foundation of the city 
images were unknown, recuis m many later writeis 

3 The statements of Tacitus on this head, as well as those of later 

historians are discussed very fully m Gi mini’s Deutsche Mytliologie , l 

p 93 sq.q 


35 ; 1 Kings vi. 23, 32, 35) executed in various materials* 
lions, oxen, lotus flowets, and pomegranates (cf. Ex xxxi. 
4, 5) The graphic descriptions of the process of idol- 
making, both "graven images' 7 and "molten images 77 m 
Isa. xl and xhv (with which may be compared YTisd xv,, 
see also the refeience in Ha xxx, 22 to molten images 
overlaid with a piecious metal) show that the exercise of 
those arts was far from being confined, at the peuods to 
which these passages relate, withm the limits fixed by the 
second commandment. After the captivity, however, there 
developed itself among the Jews a steadily growing 
tendency to interpret the language of the law with the 
most stringent hterahty , and at the time of the Roman 
occupation the masses, under Pharisaic influences, showed 
a sensitiveness on the subject of images which m certain 
recorded instances led to very striking results Thus, the 
existence of trophies m the theatre at Jerusalem was 
violently objected to , Yitellius found it necessary to avoid 
Judeea in his march fiom Ant lqcIl to Petra, lest the Holy 
Land should be defiled by the piesence of the Roman 
eagles , at the outbreak of the Jewish war the houce of 
Antipas at Tiberias was destroyed because it was adorned 
with sculptures (Joseph., Ant , xv. 8 1, 2 , xvni. 3. I, Vit , 
12). This aversion to eveiy exercise of the imitative arts, 
as regards living things at least, passed over from Judaism 
to Mahometanism. 3 * * 

As regards the attitude towards religious images assumed 
by tbe primitive Christian church, several questions have 
often been tieatecl as one which cannot too carefully be 
kept quite apait. There can be no doubt, for example, that 
the early Chiistians weie absolutely unanimous m utterly 
condemning all heathen unage-woiship and the various 
customs, many of them obviously immoial, with which it 
was associated , it is needless to multiply citations from 
the fathers in pi oof of so undisputed a fact A form of 
iconolatry specially depiecated in the New Testament was 
the then prevalent adoration of the images of the reigning 
emperors (see Rev xv 2) It is also tolerably certain 
that, if for no other reasons besides the fewness, ob&cmity, 
and poverty of the early converts to Christianity, the works 
of art seen in their meeting houses cannot possibly at first 
have been numerous. Along with these reasons would 
certainly cooperate towards the exclusion of visible aids to 
devotion, not only the church's vivid lecollection of what 
Christ had been, and its living sense of His continued real 
though unseen presence, but also, duung the first years, its 
constant expectation of His second advent as imminent. 
In point of fact ft was a common accusation brought 
against the Chiistians by their enemies that they had “no 
altars, no temples, no known images 77 (Mm. Fel., Oct , c 
10), that "they set up no image or form of any god 77 (see 
Arnob , Adv. Gent , vi 1 , similarly CeLus) , and this charge 
was never denied At a comparatively early date indeed 
we read of various Gnostic sects calling in the fine aits to 
aid their worship; thus Irenmim (Hctt i 25, 6). speaking 
of the followers of Mareelima, says that "they possess 
images, some of them painted, and others foimed from 
different kinds of material, and they maintain that a 
likeness of Christ was made by Pilate at that time when 
Jesus lived among men. They ciown these images, and 
set them up along with the images of the philosophers of 
the world, that is to say, with the images of Pjthagoras 
and Plato and Aristotle and the rest They have also 
other modes of honouring these images after the same 
manner as the Gentiles 37 (cf. Aug, De Hctr , c 7). Lt is 

3 On tlie pre-Islamitic polytheism of Arabia, and the extent to which 
it consisted m the worship of living animals or their images, see a c ng- 
gestrv e paper by Prof W, Robertson Smith on "Animal Worship and 
Animal Tribes among the Arabs and m the Old Testament ’* m the 
Journal oj Philology, yoL ix, p. 75-100 (1880). 
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qK\ well kncwntiufc the emperor Alexander Severus iountl 
a pi ic:* f -r -yvtrd capture character* and even fur Christ 
in hh hrarluiL (Limpmi, Tit Alt v S-v. 3 c 2D). But 
thara U no zm Ltue that such a u-e of image* extended 
itself at that early period to orthodox Chnstian circles, 
anl the presumption is all the other way. The first 
xirmii-takible indication of the actual public use of the 
pi.oti.rs art f »r directly religious end* does nut occur 
indeed until the ye ir 30G a i> , when the synod of Elvira, 
bp fin, decreed (<*in 3d) that u pictures ought not to be in 
a church, tint which is worshipped and adored be 
painted on walW' 1 The scope of this prohibition has been 
very differently viewed by interpreters,- — some thinking 
that all that is forbidden is any attempt at delineating the 
dime, others considering that the synod contemplated 
f re-c >s only anl n »t pictures, which could be mate readily 
hi idea from prJanition in times of persecution; others 
t iking the canon m the broadest sense as directed against the 
exhibit v m m ehurchts of pictures of sacred subjects In any 
cm, and particularly if the last theory be adopted, it is 
evident; that the u*e of sacred picture* in public worship 
was not at the beginning of the 4th century a thing wholly 
unknown within the orthodox church in Spain , and the 
presumption is that in other places, about the same period, 
the custom was Linked upon with a mure tolerant eye. 
Iikhaafciuu:* of the existence of allied forms of sacred 
Christian art prur to this period are not wholly wanting. 
It sjem* possible tu trace some of the older and ruder 
frescos in the catar nabs back to a very early century ; and 
it is certain that Bible manuscripts were often copiously 
illuminated and illustrated even before the middle of the 
4th century. An often-quoted passage from Tertuliian 
(Ik Pwhc., c. 10, rf c. 7 ) shows that in his day the com- 
munion cup was wont to bear a representation of the Good 
Khepherd, Clement of Alexandria (Pmlwj.% iii 11} men- 
tions the dove, fish, ship, lyre, anchor, as suitable devices 
for Christian signet rings. 

During the kh and following centuries the tendency to 
enliat the fine art- in the service of religion and the church 
may he said to have steadily advanced ; not, however, so 
fur as appears, with the formal sanction of any regular 
ecclesiastical authority, and certainly not without strong 
protests rated b} more than one powerful voice. From a 
passage in the writings of Gregory of Nyssa (Of at de 
Jjtmldms Tkmlon Mai iyrL% c. 2) it is easy to see how 
the stories of recent mart} rs would offer themselves as 
tempting subjects for the painter, and at the same time he 
t mridered to have received from him their best and mo&fc 
permanent expression; that this feeling wa s very wide- 
spread h shown in many places by Paulinus of Nola (ok 
431), from whom we gather that not only martyrdoms, and 
Bible, histories, but also symbols of the Trinity weie in his 
day freely represented pictorially. Augustine (7M Cm$, 
i 10) speaks less approvingly of those who look for 
Christ and His apostles tl m painted walls” rather than m 
His written word How far the Christian feeling of the 
4th and 5th centuries was from being thoroughly settled 
in favour of the employment of the fine arts is instructively 
shown by such a case as that of Eusebius of Caesarea, who 
in reply to a request of Constantin, sister of Constantine, 
for a picture of Christ, wrote that it was unlawful to 
possess images pretending to represent the Saviour either 
in His divine or In His human nature, and added that to 
avoid ihe reproach of idolatry he had actually taken away 
from al&dy friend the pictures of Paul and of Ohmfe which 
she had 2 Similarly Epiphanius m a letter to John, bishop 

1 Flacwt pictoras m ©celesta n»n fiebere, ne quod colitur cfc 
adorato m panetobus <%*ngatur. Bee Hefde, CvncUiengmch., i. 170 . 

* The letter, winch is moat probably, though not certainly, geirame, 
appears m the Ada of the second council of Niue. 


of Jerusalem, tells how in a church at Anablatha near 
Bethel he had found a curtain painted with the image “ of 
Christ or of some other samt winch he had torn down 
and ordered to be used for the burial of some pauper The 
passage, however, reveals, not only what Epiphanius 
thought on the subject, but aUo the fact that such pictures 
must have been becoming frequent Nilus, the disciple 
and defender of Chiysostom, permitted the symbol of the 
cross m churches and also pictorial delineations of Old and 
New Testament history, but deprecated other symbols, 
pictures of martyrs, and most of all the representation of 
Christ In the time of Gregory the Great the Western 
Church at last obtained something like an authoritative 
declaration on the vexed question about images, but m a 
sense not quite the same as that of the synod of Elvira. 
Serenas of Marseilles, on account of what he considered to 
be flagrant abuses, had ordered the removal and destruction 
of all sacred images within his diocese, this_ vigorous 
action called forth several letters from Pope Giegory (vm. 
2, 111 ; ix. 4, 11), m which he utterly disapproved of that 
violent course, and, for the first time clearly drawing the 
distinction which has ever since been authoritative for the 
Homan Church, pointed out that ss it is one thing to worship 
a picture and another to learn from the language of a picture 
what that is winch ought to be worshipped What those 
w'ho can read learn by means of writing, that do the 
uneducated learn by looking at a picture. , That, 
therefore, ought not to have been destroyed which had 
been placed in the churches, not for worship, but solely 
for instructing the minds of the ignorant ” Here it ma} 
be mentioned with regard to the symbol of the cross, that 
its public use dates from the time of Constantine, though, 
according to many Christian archaeologists it had, prior to 
that date, a very important place in the so-called “ dis- 
cipHna arcani.” The introduction of the crucifix was 
decidedly later, and originally the favourite combination 
was that of the figure of a lamb lying at the foot of the 
cross ; the Trullan council m 692 by its 82d canon enjoined 
that this symbol should be discontinued, and that where 
Christ was shown xn connexion with His cross He should 
be represented in His human nature. 

It was not until the 8th century that the religious and 
theological questions which seem naturally to connect 
themselves with image worship were at last distinctly raised 
in the Eastern Church in their entirety, and argued m what 
from some points of view might fairly be called an exhaus- 
tive manner. The controversy began with the edict by 
which Leo the Isaurian, in the tenth year of his reign 
(726), sought to deliver the church from what he called 
"the idolatry of image worship” The text of that edict 
is not extant, but it seems to have been directed exclusively 
against such “ idolatrous ” homage as appeared to be 
involved in the established custom of prostration before 
them. The use of the strong w T ord f< idolatrous ” at once 
led to a keen controversy, in which it was urged by the 
theologians that a “ relative worship” (irpotncvvyo-u; crx^nKvj) 
might, without idolatry, be given to the image of Christ 
Among those who took this ground was the famous John 
of Damascus, who retorted upon the iconoclastic emperor 
with charges of Judaizmg and even of Mamcheean leanings. 
Leo, unconvinced, but finding that his first edict had been 
wholly ineffectual, four years later (430) issued a second 
decree, of a more sweeping character thau the first, inasmuch 
as all the holy images were ordered to be removed, and all 
recalcitrant bishops summarily ejected from their posts. 
This proceeding called forth further arguments from the 
theologian of Damascus, through whose influence the 
Iconoclasts were anathematized in such churches as were 
not too directly and entirely under the political influence 
of Constantinople, At the same time (730) Pope Gregory 
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II addressed to die emperoi tvo important controversial 
letters m favour of images They are preserved in the 
Acta of the second council of Nice Apart from their 
direct historical importance, they are of considerable interest 
as literary and theological curiosities To the objection 
which had of course been mged from the decalogue, he 
replied that the prohibition there was directed simply 
against the idolatry of Canaan, and could not have been 
intended m a sense inconsistent with the fact that Moses 
had been commanded to make cherubim and the like 
Christ Himself was an image, the image of God The 
charge that the iconoduli prayed to stones, walls, and 
pictures was easily met , and the further difficulty that sis 
oecumenical councils bad met and separated, but enjoined 
nothing about images, it was held, told distinctly against 
the iconoclasts, for the same councils had equally failed to 
urge upon men the duty of taking their necessary food, 
Heedless of Gregory’s remonstrances, the emperor continued, 
during the remaining twelve years of his life, to carry on 
the struggle with but little effect, the religious use of 
images was too intimately interwoven, not only with the 
church life, but also with the domestic habits of his people, 
to yield even to the most determined efforts of an arbitraiy 
despotism. In 741 Leo was succeeded by Constantine 
Copronymus (741-775), who fully shared the iconoclastic 
views of his father, and in 754 convoked a council, attended 
by three hundred and thirty-eight bishops, but never 
recognized as oecumenical, which under his influence declared 
all reverencers of images to be men who had lapsed into 
idolatry , decreed that s< Christ m His glorified humanity, 
though not incorporeal, was yet exalted above all the limits 
and defects of a sensuous nature, too exalted therefore to 
be figured by human art m an earthly material after the 
analogy of any other humm body”, and pronounced 
anathema on all who attempted to express by visible colours 
the form of the Logos m His incarnation, and on all who 
delineated dumb and lifeless pictures of the samts, which 
could never serve any profitable end All images whatso- 
ever of sacred persons or things were ordered to be ejected 
from Christian churches , and to set them up either m 
public or in private buildings was forbidden under the 
gravest ecclesiastical penalties The stringency of these 
decrees was justified by arguments drawn from reason and 
Scripture, as well as by appeals to such names as those of 
Gregory, Chrysostom, Athanasius, Epiphanius,andEusebius 
The attempt to enforce the decisions of the council as 
imperial laws was in many instances marked by oppres- 
siveness and cruelty, and the general feeling of the com- 
munity, fostered diligently by a numerous class of its most 
energetic and pious members, the monks, continued 
unchanged in its aversion to iconoelasm , and, although at 
the end of his reign Constantine succeeded m imposing 
upon every citizen of Constantinople an oath never again 
to worship an image, there can be little doubt that m a vast 
number of households secret leanings to image worship 
had been intensified rather than weakened by repressive 
measures. During the early part of the brief reign (775- 
779) of Leo IV Chazarus, the stringency of the law was 
somewhat relaxed, until it was discovered that the empress 
(Irene) was herself a secret iconoiater, when she was brought 
into disgrace, and numbers of her accomplices were seized 
and imprisoned On the death of Leo, Irene became regent 
for her infant son Constantine, and, as was to be expected, 
used the power which she now possessed in favour of the 
cause she had long had at heart, With the assistance of 
the monks, after an abortive attempt to hold a synod at 
Constantinople in 786, there met at Nice m 787 a general 
council (the seventh oecumenical), the proceedings of which 
are of considerable historical importance. It was there 
decided that, not only the figure of the cross, but also other 
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holy images (Chnvt, the Virgin Mary, angels, and saints), 
whether painted or executed m mosaic or other matenal, 
might be set up m churches, placed on holy vessels and 
vestments, on walls and panels, in houses and by highways, 
and v ere to be honoured with acnracrpio s and TTpccrkivycrLs, 
though not with Xarptia, which is» given to the divine 
nature alone The decrees, which were signed by all present, 
were afterwards solemnly ratified at a final session (the 
eighth) held m Constantinople, and thus, after a struggle 
of sixty-one years, the worship of images asserted m the 
Greek Church that ascendency which, with only one bnef 
interi uption of a fewyeais, it has ever since maintained 
The decisions of this Eastern council were in full harmony 
with the personal views and practices of the popes, who, 
however, were compelled to show considerable moderation 
in the attitude they assumed The Latin Church also, as 
is shown by the wntmgsof Agobardof Lyons and Clauckus 
of Turin, contained strongly iconoclastic elements, vhieli, if 
full scope had been given them, might conceivably have 
altered very consideiably the current of Western opinion 
On political as well as on religious grounds, however, it 
was felt to be inexpedient to push matters on either side 
to extremes * very important therefore at this juncture was 
the step taken by the emperor Charlemagne in the publi- 
cation of his De Impio Imaginum Cidtu Libi'i IV, com- 
monly called the Libri Carolim , in which, condemning 
alike the fanaticism of iconoclasts and the superstition of 
iconoduli, he maintained the right of images to exist for pur- 
poses of commemoration and ornament (propter memonam 
rerum gestarum et ornamentum) At the synod of Frank- 
fort-on-the-Mam, held in 794, his general position was 
maintained, and adoration of images ( adorcdio et se7viti*& 
imaginum) was wholly condemned Great injustice was 
done, however, to the fathers of the second Nxcene council 
when they weie accused of maintaining that the same 
worship ought to be given to images of samts as to the 
Holy Trinity, — a doctrine which they had been at special 
pains to repudiate The settlement which had been 
obtained in 787 did not subsist entirely undisturbed even 
in the Eastern Church In 815, two years after Leo the 
Armenian had ascended the throne, a council convoked 
by him at Constantinople formally abolished the decrees 
of Nice, and again banished the images from the churches. 
The new r controversy, with which the name of Theodore 
of the Studium is still more prominently associated than 
was that of John of Damascus with its previous phase, 
went on with vicissitudes very similar to those which had 
formerly occurred during the xeign of Leo and his suc- 
cessors Michael (820-830) and Theophilus (830-842) 
At length, during the regency of the empress Theodora, 
the decrees of Nice weie reaffirmed by a synod at Con- 
stantinople, and the banished images were triumphantly 
and finally reintroduced into the metiopolitan church on 
the day which on the first Sunday m Lent is still cele- 
brated throughout the Greek Church as a great festival 
under the name of koprr} or mvrjyvpis t opdoSofias 
One incident m this second iconoclastic controversy had 
been the mission of an embassy by Michael Balbus to Louis 
the Pious m 825 The reply was given through the synod 
of Paris, held in that year m open disagreement with the 
opiuions of Pope Hadrian I , the relatively neutral ground 
taken up at the synod of Frankfort was maintained 
Down to the close of this period the et images” spoken 
of m ecclesiastical controversy are almost entirely pictures 
or mosaics, — the religious use of sculptures, and particularly 
of statues (dyaA/xarot, avhpiavres, crriyAat), being little known, 
and, so far as known, disapproved. This distinction doei 
not indeed appear in the actual decrees of the council of 
Nice; but it is clearly drawn in the statements of the 
patriarch Germanus and by Stephen Bostrenus, as quoted 
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in the proceeding (Ad. ii), Such remains of Christian j 
antiquity as the statue of Hippulytus, recently dug up^afc 
Ostia, and usually assigned to a date not liter than the 5th 
century, as aho the sitting figure of St Peter, dating from 
the same period, now seen in St Peter’s, Home, have no 
immediate connexion with the subject of this article. The 
same remark applies to the still earlier statue at Paneas 
referred to by Eusebius {££. E , vii. IS), said to have been 
raised in honour of Christ by the woman mentioned in 
Matt ix. 20 , it it was really intended to represent Christ 
at all and not rather the emperor Hadrian, it was, at all 
events, obviously no object of special veneration About 
the 9th century, however, “ graven images v seem to have 
become more common. Thus m the treatise Be Imagiaibm 
(c. 31) of Agobard of Lyons (*A 840), there is an obvious 1 
controversial aliu&ion to molten or moulded statues of 
angels or holy men. With the gradual introduction of the 
architecture commonly known as Gothic, there came in a 
great advance in phstic art The new cathedrals gave 
scope fur ami even demanded a wealth of decoration 
formerly unknown, until it seemed Oa if, not only the entire 
Biblical history, but all the Ada iiaactorma^ were to be 
artistically told in wood and stone. The earliest extant 
sculptures in stunts or stucco cannot be carried farther back 
than the 11th century. But the discussion of their date 
and character belongs to the artistic rather than to the 
religion* &ide id the subject. 1 

At the period of the reformation it was unanimously 
felt by the reforming paity that, with the invocation of 
saints and the practice of reverencing their relics, the 
adoration of images ought aho as matter of course to cease. 
The leaders of the movement were not all, however, per- 
fectly agreed on the question as to whether these might 
not in some circumstances be retained in churches. Luther, 
it is well known, had no sympathy with the iconoclastic 
outbreaks which history mentiuns as haung taken place 
with some frequency at this period , he classed images in 
tlumrselve* as among the “adiaphoru/’ and condemned only 
their caltu-, ; *0 aho the “ Confer j Tetrapoluana” leaves 
Christian? £r;e t * hive them or not, if only due regard be 
hid to whit U expedient and edifying The “ Heidelberg 
Catechism,** on the other hand, emphatically declares that 
images are nut to be tolerated at all in churches This 
position, which is that of all the reformed churches, ha* au 
obvious connexion with their view as to the division of the 
decalogue, they following Ongen on this question while 
the Lutherans adhere to the Plutonic arrangement (see 
Dec ilogce) 

At the council of Trent (session xx\.) the Church of 
Rome finally formulated tbs doctrine on the subject of 
Images which is still of authority within its communion. 
That doctrine is avowedly based on the decrees of the 
second council of Nice. It is declared that images of 
Christ, the Virgin Mary, and other saints are to be set up 
and retained, especially in churches, and that “due” 
honour and veneration are to be accorded them by kissing 
and prostration. Warnings are appended, however, against 
their superstitious abuse somewhat in the spirit of Gregory 
the Great’s letter and of the decision of the Frankfort 
synod. 

The Greek Church continues tenaciously to adhere to the 
decrees of the second Nicene council, and has not yielded 
to any of the artistic impulses which have elsewhere made 
themselves bo powerfully felt. The sacred pictures which 
abound everywhere, and are treated with extraordinary 
reverence and affection, are for the most part very defective 
aastheticaliy. Indeed the preference seems to be given to 

1 Bach works m Lubke's Kumtgmhtehte may be consulted in this 
; sis© Bs&rajfs Imiogmphit and Jameson^ Sacml and 
Xe&mdm^Art 
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those executed in rude archaic style, and even now the 
painter of pictures intended for religious uses must bear in 
mind the monk's famous eiitieism on Titian. Nude or 
incompletely draped figures are forbidden, and only half 
lengths are permitted “ ut omnis stultie cogitationis occasio 
tollatur.” No representation of the Godhead or of the 
Trinity is attempted. Although it is m the lecoids of a 
Contitantinopolitan council that the earliest extant notice of 
the crucifix occurs, that symbol Is not now used m the East. 

The literature of the subject is immense Tim most important 
monographs aie — fiorn the Catholic point of Hew, Maimbourg, 
Ihstoirc do VHtnsie dcs Icoaodastts (Pans, 1679-82), fiom the Pro- 
testant, Bailie, Be Imaqinibus (Le}den, 1642), and Spanheim, 
Ihbtona Imagvuuii ? estitutci (Leyden, 1686) Foi the acts of the 
councils, Lab he or Mansi must be consulted , the learned compila- 
tion of Goldast, Iidjmnalui dec/efa, de cultu unaginum m utroque 
imperw piomulgata collected ei illustiata (Frankfort, 1608), will also 
be found useful Compare Sehlosser, Ccsch del bilcU) stia maiden 
Kami \ Frankfort, 1812) The sections relating to image worship m 
the great work of Chemnitz {Emnwi Cone T r t id , pars 4) are charac- 
terized by learning and moderation The whole subject is treated, 
of course, m all the ehuieh histones , with most fulness and in- 
sight in that of Feander The iconoclastic controversy is dealt with 
also m the histones of Gibbon and Milman Copious aiclueo- 
logieal details are also given m Augustus Dc nlu u? digJcctten, vol 
xil (Leipsic, 1831) (J S BL ) 

IMAM is the name given to the priest who leads the 
prayers of a Mahometan congregation, and is exactly 
equivalent to Antisfces. In the Horan, chap n. v 118, it is 
said of Abraham, “ Verily, I will set thee as an imdm (higli 
priest or model) for men ” In Turkey the imdm, besides his 
function as a minister, performs the rites of ciicumcision, 
marriage, and burial He is distinguished only by avoid- 
ing gay colours in his dress and wearing a white turban 
In Persia the imam is also called a muj tabid, he has no 
secular duties. The title has been always borne by the 
caliphs or successors of Mahomet, the earlier ones having, 
like the Prophet himself, conducted the services in person, 
and addressed the people m a khuibah or homily on the 
great weekly gathering on Fridays. The title thus came 
to signify head of the faith, and as such is claimed and 
used by the present sultans of the Osmanli dynasty in 
Turkey, the last of the legitimate caliphs, EI Mutawakkel, 
having m 1317 a.d, ceded his prerogatives to Selim I, the 
fir*t Ottoman sultan, and his heirs The caliphate (see 
| Galiph) is also called El Imdmih , the imam ate* The 
i Shiah sect hold that the office of imam was specially 
i assigned by Mahomet to All ibn Abi T&lib, his cousin and 
; srni-m law, and passed from him to his legitimate male 
| issue by Fatima Mahomet's daughter. The first im&m 
then was All , the next two were Aids sons Hasan and 
Husein (see Hasax) , then came Ah Zem el 'Abidin, son of 
Husain His son Zeid founded the sect called the Zeid- 
iyeh, who recognized him as imam. This sect split into 
two subdivisions, one of which declared that the imAm 
ought to be designated by hi* predecessor, the other that the 
imamate was elective, but must be confined to the descen- 
dants of Fatima. The twelve im&ms generally received by 
the Shiahs do not, however, include Zeid, but are the 
following (1) AH ibn Abi TAlib ; (2) EI Hasan lus son, 
(3) Ei Husein, All’s other son, (4) All Zein el 'Abidin, 
son of Husem ; (5) Mohammed el Bakir, son of Zein el 
Abidin ; (6) Jaafer es SMik, son of El Bakir; (7) MusA 
el Kadhiru, son of Jaafer; (8) Ah er BidM, son of Musa ; 
(9) Mohammed et Taki, son of Er BidM; (10) Ali el 
Hadi, son of Et Taki; (11) Hasan el Askari, son of El 
BML Here the chain of succession breaks off, the twelfth 
im&ffi being Mohammed el Mehdi, surnamed Abu Kasim, 
who was predicted by the Prophet, and who is yet to come. 
The title im&m is also applied to the founders of the four 
great orthodox sects of Mahometans, 

IMBROS, or Imvbo, an island in the AEgean Sea, 
lying west of the southern end of the Thracian Chersonese, 
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about 1 4 miles from tbe mouth of the Dardanelles. To 
the north-west, at a distance of IT miles, lies the island of 
Samothraki, and about the same distance to the south- 
east is Lemnos. The area of Iinbros is estimated at 105 
square miles, and Its population, which is mainly of Greek 
origin, is about 10,000 With its bare mountain ridges 
and sides it has no small similarity to Attica. Hagios 
Ilias, oi St Elias, is tbe highest summit, 1859 feet above 
the sea-level. According to Franz von Loher about a third 
of the island could be turned into a very garden by an 
industuous and skilful iace, but at present not more 
than one-tenth is under cultivation Wheat, barley, and 
oats are grown, as well as a dye-plant locally called bourn, 
A German company is working lignite m the island The 
only stream of importance has surrendered its ancient name 
of Ihssus for the simple appellation of fieyaX os vora/ios 
or Btg River The valley through which it flows is the 
only considerable tract of arable land m the island, and 
contains the four villages of Theodoro, Kastro, Gliki, 
and Panagia. Kasfcro, which lies on the coast, is the 
site of the ancient town which bore the same name with 
the island, but the only remains of antiquity are part 
of the mole, portions of the town-wall, and a number 
of tombstones. A hill above the town presents with its 
summit so great a likeness to a mediaeval castle that it has 
frequently been described as such. The aichmologteal 
investigations of Conze have brought to light a few inscrip- 
tions of secondaiy interest, which mainly serve to confirm 
the Attic character of Imbrian civilization Attie and 
Tiojan coins are not unfiequent, and traces are found of 
the worship of the Cabin, Cybele, and Zeus Hypsiotes 
Imbros plays no great part m history , though the name 
occurs as early as the Iliad and the Homeric Hymns 
Herodotus mentions its subjugation to the Persians by 
Otanes In later times it was distinctly recognized as an 
Athenian colony The numerous watch-towers and diminu- 
tive strongholds observed throughout the inland would 
indicate that it had its share m the busy warlike existence 
of the Middle Ages Along with Samothraki, Lemnos, 
and Hagiostrati, Imbios belongs administratively to the 
Vilayet of the Islands, or Jesair bahr i Safid of Asiatic 
Turkey. It is the seat of a metropolitan of the Greek 
Church, with the title of exarch of the iEgean 

See Pachter, 7Vall fain ten nach ckm Moi genlande^ Beilin, 1S22 , 
Mustoxides, t tnrojj.vr]{iaTa i&ropuca rrepi rrjs vijaroii Ipfipov, Constanti- 
nople, 1845, Louis Lacroix, L?s ties de la Gieec, 1S53 , Blau and 
Schlottmann, m Bet ithten da Koaigl pievss Alad da Wisscasch , 
1855, Conze, Item auf den Inset n d> ? TJuahschen Meet cs } Han- 
over, 1860 , Ton Lohei, Gtieclusclic Mask n/atn ten, Bielefeld, 1876 

IMERITIA, a district m Transcaucasia, extends from 
the left bank of the Tzlienys-fczkalys to the range of hills 
that separate it from Georgia on the east, and is bounded 
on the south by Akhalzikh Anciently a pait of Colchis, 
and included m Lazio, during the Roman empire, Imeritia 
was nominally undei the dominion of the Greek emperors 
In the eaily part of the 6th century it became the theatre 
of wars between Justinian and Cliosroes, and was devast- 
ated by subsequent hostile Incursions, reviving only on 
becoming united to Georgia. It flourished until the reign 
of Queen Thamar, but after her death (1212) the country 
became impoverished thiough strlfeand internal dissensions 
Reunited to Georgia, it became known m 1259 as Imier, 
whence Imeritia (1469) In 1621 was made the earliest 
appeal to Prussia for aid ; m 1650 the first Russian envoys 
were received at Koutais, the capital; and in 1769 a 
Russian force expelled the Turks In 1804 the monarch 
declared himself a vassal of Russia, and m 1810 the little 
kingdom was definitively annexed to that empire Imeritia, 
Mmgreha, and Gouria, provinces not officially recognized 
as distinct* are now included m the Russian government 
of Koutais, See Georgia. 
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IMMACULATE CONCEPTION The dogma of the 
immaculate conception of the Virgin Mary, as held by the 
Church of Rome, is to the effect that “the most blessed Yn gin 
was, In view of the merits of Jesus Christ the Saviour of the 
human race, by the singular grace and favour of Almighty 
God, from the first moment of her conception m the womb 
of her mother, preserved free from all taint of original 
sin . 3 The “ pious opinion ” that the mother of Christ had 
duung her life been preserved from sin m a way m which 
no other human being ever had been may be traced back to 
a comparatively early period indeed, without it her culfcus 
(for some account of the growth of which see Maly) as it had 
developed itself long before the 9th century, would have 
been impossible. The actual history of an explicit doctime 
of her immaculate conception, however, so far as has hithei to 
been discovered, may be said to begin, m the year 1140, 1 
with the letter of remonstrance which Bernard of Clairvaux 
wrote to the canons of the cathedral at Lyons (Ep 174), 
who, without consulting the Roman see, had recently intro- 
duced into their church a festival m celebration of that doc- 
trine Bernard argued vigorously against this on the ground 
of its novelty, its unscnpturalness (Ps li. 5), and its ab- 
surdity — “On the same principle,” said he, “you would 
be obliged to hold that the conception of her ancestors, in 
an ascending line, was also a holy one, since otherwise she 
could not have descended from them worthily, and there 
would then be festivals without number ” How the recipi- 
ents, who, it is stated, claimed to have learned their pecu- 
liar rite from a document communicated by the Yiigin her- 
self, were affected by this lettei, is not recorded Among 
eonfcroveisial tieatises which appeared slioitiy afterwards 
are mentioned those of Potho of Prum and the Abbot de la 
Celle agam&t the doctnne, and that of the English monk 
Kicolas m its favour In the 13th century all the leading 
theologians, such as Alexander Halensis (p m , qn 10, 
membr. 2), Albertus Magnus (Ccmm m Sent , in 3), Bona- 
ventura (Comm m Sent , in. 3 1, 2), and Thomas Aquinas 
(8 mama } p. in , qu 27, art 1-3), took the view of St 
Bernard, their contribution to the theology of the subject 
consisting in an accurate definition of the moment at which 
the Virgin’s sanctification m the womb must be held to have 
taken place During the same century the feast of the 
Conception became very populai, and m 1263 it was ac- 
cepted by a general chapter of the Franciscans at Pisa, 
without reference, however, to the question of immaculacy. 
Of great importance to the subsequent history of the dogma 
was the appearance m the theological world, towards the 
beginning of the 14th century, of Duns Scorns, the “subtle 
doctoi ” of the Franciscans, who, as m so many othei points, 
so also in this, came into conflict with the still more illus- 
trious “ Doctor Angelicus/’ the Dominican Aquinas In 
one part of his Continental y on the Sentences of Peter of Lom- 
bardy (lib in , dist 3, qu 1, sec 9) he declares for the think- 
ableness and even probability of Mary’s having been pie- 
served intact from ongmalsin , in a later passage (disk IS, 
qu. 1, sec. 13) the doctrine is categorically stated. It was 
upon this disputed point that the long and bitter contro- 
versy be tween the two great mendicant orders chiefly turned 
In 1389, the Spanish Dominican Joannes de Moutesono 
having maintained m a disputation at Pans that the view 
of the Scotists was unscrip tui al and heretical, the umveisity, 
without committing itself on the main point, condemned his 
violent theses, and this condemnation was concurred in by 
the Avignon pope, Clement VII The members of the entile 


1 The allegation that it was taught by Anselm of Canterbury h 
based paitly upon a spurious tract attributed to him and partly on im- 
anthentic legend. His actual opinion is explicitly enough stated m 
the tieatise Cur JDeus Homo, c. 18 — £t Virgo taniempsa, unde a s- 
sumptus est, est m iniqmtatibus concepts, et m peccatis concepit earn 
mater ejus ” 
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Dominican Grier, fur their refusal to acquiesce, were for 
several veins- excluded from the privileges of the university, 
lu thu beginning uf the 15th century the famous chancellor 
Ji>hn Ger-un, accepted the new dogma, and applied m its 
favour the well-known doctrine of development At the 
council of Basel (in the 3Gth session, held September 17, 
1439) it was defined and declared that the doctrine was con- 
shtent with faith, reason, and Scripture, and therefore to be 
approved and embraced ; the contrary doctrine was not con- 
demned, but it was fotbidden to preach or to teach it The 
untver&ity of Pam now made subscription to the doctrine 
of the I mime ul ite Conception acondition for its degrees, and 
various other universities entered into a solemn compact to 
u^e every exertion for its spread, but the controversy was far 
from having been brought to a close even by the action of 
Pups Sixtu* IV , who in 1483 published a bull threatening 
with excommunication any one who should accuse of heresy 
either the advocates or the impugners of the doctrine, the 
point having not yet been decided by the apostolical see. 
In it-* fifth bjt* don (1346) the council of Trent, after formu- 
lating it'' decree on the subject of original sin, sought to 
effect a compromise between Dominicans and Franciscans 
by appending a declaration that it did not intend that this 
d jrtxine should be applied to the blessed and immaculate 
Virgin 31 ay, but that the constitutions of Sixtus IV were 
stiff to be observed In the beginning of the 17th century 
the held of battle was transferred to Spam, where, under 
the predominant influence of the Franciscans and Jesuits, 
medals were struck, pictures painted, statues erected, and 
persecutions set on foot in honour of the Virgin 4 *sin pe- 
cido concebida ” , and embassies were sent to Rome, both 
by Philip III and by Philip IV, to obtain more explicit 
recognition of the popular doctrine. The popes continued 
for a long time, however, to maintain their attitude of re- 
serve. Paul V. (1617) forbade all public dispute on the 
subject, and Gregory XV (1629) extended the prohibition 
even to private discussions, except in the case of Dominicans 
“inter seT But gradually the papal sympathies became 
more pronounced under Jesuit influences, Clement IX* 
gave the feast of the Conception an octave , Clement XL, 
In 170A made it a festival Vt de prseeepto” for all Christen- 
dom, while Benedict XIV endeavoured to reconcile St 
Bernard with the more modem tendencies of Roman 
Catholic theology, by insisting upon subtle distinctions be- 
tween the ci conceptio active, ” and the w conceptio passiva” 
of Mary. In the pontificate of Gregory XVI. several pre- 
lates received papal permission to describe her conception 
m immaculate; and m 1849 Pius IX. was induced to ad- 
dress to hh bishops from Oaeta an encyclical, inviting them 
to state how far the dogmatic definition of the dogma would 
meet their wishes and the wishes of those under their charge. 
A large majority declared themselves strongly in favour of 
the proposal, and the ultimate result was that in December 
8, 1854, the pope, in presence of a numerous concourse of 
cardinals, patriarchs, archbishops, and bishops assembled 
in St Peter’s, Rome, solemnly promulgated the bull £t In- 
efiabilu DeuV* by which the doctrine of the Immaculate 
Conception finally became for the Roman communion an 
article of faith, the denial of which is accounted to be 
heresy. 1 

The feast of the Immaculate Conception is observed in 
the Roman Church on December 8. In the Greek Church 
there m a festival in honour of the conception of St Anne 

1 The ironbare t£ A’ufgrit&te Dwmm Ne^tn Jesu Christ!, beatonna 
Apostolorum Petri et Pauli, a* r * Nostra, dedammas, prontmtiamus et 
defimrnu% doctrnmin, quse tenet BeatiSHraam Vh^mem Kanam m 
jvimo matanti sum Conceptioms fimse singular! Omnipotentis Dei gratia 
et pnrdegio, Intuitu mentorom Omsfci Jesu, Salvators* human! gene- 
ris, ah mam originalis eulpte labe pweservatam immunera, me a Deo 
smtetatK), &tque klcirco ab omnibus fidebbus drrrnter coastanterque 
csedoodsm. 
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(the mother of Mary), for which December 9 was fixed by 
a constitution of the emperor Emanuel Comnenus m the 
12th century. Her deliverance from^ the reproach of 
sterility is what is celebrated ; there is no reference to 
anything analogous to the Roman doctrine It may be re- 
marked that strong expressions as to the absolute purity of 
Mary are found m the Koran (ui 37), and still more m 
later Mahometan writings ; but the Christian doctrine of 
sin is so utterly foreign to Islam that no precise theological 
construction of these expressions is possible 

IMMERMANN, Kakl Lebekecht (1796-1840), dra- 
matist and novelist, was born April 24th, 1796, at 
Magdeburg From the gymnasium of his native city he 
passed m 1813 to study law at the university of Halle, 
but his career there was interrupted by the commotions 
consequent upon Napoleon’s escape from Elba Immermann 
was prevented by illness from taking part m the earlier 
campaign, but he served m the Prussian army in 1815, 
was present at Ligny and Waterloo, and marched mto 
Paris with Blucher. He went back to Halle to finish lus 
studies, and held official positions at Oschersleben, Munster, 
and Magdeburg successively, before he became judge of a 
district on the Rhine, near Dusseldorf The attention 
which his writings had already excited won him a warm 
welcome from the artistic circle which then made Dussel- 
dorf famous, and there he spent the rest of his life, dividing 
his time amongst his judicial duties, his unsuccessful 
attempt to raise the theatre there to a permanent classic 
level of art and refinement, and a platonic literary friend- 
ship with the countess of Ahlefeldt The last, begun at 
Munster and terminated only at his marriage with a 
granddaughter of the chancellor Niemeyer m 1839, ex- 
ercised a marked influence over his genius. Immermann 
died at Dusseldorf, August 25, 1840. His dramas are 
perhaps better suited for the study than for the stage 
Though sometimes rough and forbidding, they are marked 
by considerable insight into character, the comedies are 
by no means destitute of comic force. Signs of a close 
study of Shakespeare are abundant In his semi-humor- 
ous romances Immermann is at his best, and it is by those 
that he will be chiefly remembered. 

His chief works are the following the tragedies— Yale of Pon- 
ceval , Edit in , Petrarm, 1822, King Pen tinder, 1823, Cat demo and 
( r d indr, 1826, Freda uJc IT , 1828 , and Ghsmonda, 1839, and 
the comedies — Princes of Syracuse, 1821 , Eye of Zoic, 1824 , Dis- 
guises, 1S2S ; School of the Pious, 1829 Besides these he v rote 
the mjthieal play, Merlin , 1831 , the trilogy of Alexis, 1832 ; 
the dramatic poem, The Tragedy m the Tyiol, 1827 , and the 
romances — Tuhfanichen , 1827, Die Epigmen, 1836 (peihaps his 
best ■koi h), and Munchhnusen, a Story m Arabesques 1839 He 
published two volumes of poems (1822 and 1832), and began Tristan 
and Isolde, 1842. His miscellaneous wntings include a translation 
of Ivanhoe , On the Mad Ajax of Sophocles, 1826 , Misiellcn, 1830 , 
The Hermit's Window, 1822 , Journal of a Timelier , 1833 , 
Mcmorabilien {unfinished), 1840 , and Thetderh iefc, 1851 The 
collected works were published m 14 vols in 1835-43 See Puthtz’s 
Karl Immermann, snn Leben und seine Wole, 1870 

IMMORTELLE, or Everlasting- The immortelle 
plant belongs to the division Tubuhjiorce of the natural 
family Composites, and is scientifically known as G-napha- 
lium (I/elichrysum) onentale of Linnaeus It Is a native of 
North Africa, Crete, and the parts of Asia bordering on the 
Mediterranean; and it Is cultivated in many parts of 
Europe. It first became known in Europe about the year 
1699, and has been cultivated since 1815, In common with 
several other plants of the same group, known as u everlast- 
ings,” the immortelle plant possesses a large involucre of dry 
scale-like or scarious bracts, which preserve their appearance 
when dried, provided the plant be gathered in proper 
condition. The chief supplies of Hehehrysum onentah 
come from Lower Provence, where it is cultivated in large 
quantities on the ground sloping to the Mediterranean, m 
positions well exposed to the sun, and usually in plots sur- 
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rounded by dry stone walls. The finest flowers are gross n 
on the slopes of Bandols and Ciofcat, where the plant begins 
to flower in June It lequires a light sandy or stony soil, 
and is very readily injured by ram or heavy dews It 
can be propagated m quantity by means of offsets from the 
older stems The flowering stems aie gathered m June, 
when the bracts are fully developed, all the fully expanded 
and immature flowers being pulled off and rejected. After 
being dried, they are sent to Paris m boxes containing 1 00 
bundles, with the flowers placed outwards and the stems in 
the centre The immortelle is sold by ’weight or by the 
bundle, the price varying from l^d. to 3d. per bundle, 
according to size, or from 12s. to 18s per hundredweight, 
accGtdmg to quality. A well-managed plantation is pro- 
ductive for eight or ten years The plant is tufted m its 
growth, each plant producing 60 or 70 stems, while each 
stem produces an average of 20 flowers. About 400 such ' 
stems weigh a kilogramme, A hectare of ground will pro- ; 
duce 40,000 plants, bearing from 2,400,000 to 2,800,000 
stems, and weighing from o\ to 6} tons, or from 2 to 3 tons 
per acre The colour of the bracts is a deep yellow. The 
natmal flowers aie commonly used for garlands for the 
dead, or plants dyed black axe mixed with the yellow ones. 
The plant is also dyed green or orange-red, and thus em- 
ployed for bouquets or other ornamental purposes. 

The follow mg is a list of the more important everlasting flowers — 
Arrodituum, /oseiim , Ammubutni diatom , , Chiophalnua Ot icatah 
and other species, Hdiclu ysuui hacfeatum , mac/ cuitham, and cam- 
1 /omUua, fiom Australia, and H i:stitun\ fiom the Gape of Good 
Hope, Ediptenchi ccuusceas and Stiiidfuth , fiom South Africa, 
ilhadaathc Manglcsu, maadata, and at/ osaaguinca, from Swan 
River, Waitua nitida and nuta, fiom Swan Paver, and Xeian* 
ihctiiUiti aitiiuitti Frequently these everlastings aie mixed with 
bleiched grasses, as Lagvt os oicctvs , B> iza maxima, B ramus hizm- 
foi in is, or with the leaves of the Cape silver tree {Louoa dead /o a 
at yeateuin), to form bouquets or ornamental groups 

IMOLA, the ancient Foram Coi neln % a town of Italy, 
capital of a circle m the province of Bologna, is situated 
m a fruitful and charming plain on the old iEmilian way, 
near the river Santerno (ancient Yatrems ), 21 miles south- 
east of Bologna and 46 north-west of Rimini, on the rail- 
way connecting those towns. It is the seat of a bishop 
and of a subprefecture The town is surrounded by walls 
flanked with towers, and its streets are spacious and 
lined with arcades. It possesses a cathedral with an 
octagonal tower, an old castle, a gymnasium, a technical 
school, a school of music, a public library, orphanages for 
boys and girls, a hospital, and a corn exchange. The manu- 
facture of wine is the principal industry, but a special kind 
of cream of tartar is also made, and there is considerable 
trade in corn, hemp, flax, rice, and silk. The population 
of the town m 1871 was 9355 and of the commune 28,398. 
In 1876 the population of the commune was 28,678. 

The ancient Fonna Cvrada is said to Rave deiived its name 
fiom its foimdex the dictator Sulla. According to Cieeio, it was 
occupied by Oetavian during the civil wai which followed the death 
of Ciesar, and Martial mentions it m the thud book of his epigiams 
as the place wheie he was at that time lesidmg The modem name 
of the town is, aecoidmjj to Paulus Diaeonns, deiived fiom 
that of the old citadel The town, after its destruction m 5ES 
by Parses, general of the empeioi Justinian I , was rebuilt by 
the Lombards, after which it remained under the lordship of 
Bologna till the end of the 13th centuiy In 1272 it was taken 
possession of by the Pagam, and m 1292 by the Alidosii, from whom 
it was seized m 1472 by Duke Philip Maria Tisconti of Milan 
Lender the pontificate of Alexander YI it was incorporated with the 
States of the Chuieh. In 1708 it was captured by the imperialists, 
and m 1797 by the French 

IMPEACHMENT, an exceptional, and now rare, form 
of procedure against criminals in England, m winch the 
House of Commons are the piosecutors and the House of 
Lords the judges. It diffeis from procedure by bill of 
attainder, which follows the ordinary forms of legislation 
in both Houses, and takes effect m an Act of Parliament. 
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In impeachment the form of procedure is strictly judicial. 
When the House of Commons has accepted a motion for 
impeachment, the mover is oidered to proceed to the bar 
of the House of Lords, and there impeach the accused £e in 
the name of the House of Commons, and of all the Com- 
mons of the United Kingdom.” The chaiges are formu- 
lated in articles, to each of winch the accused may deliver 
a wntten answer The prosecution must confine itself to 
the charges contained m the articles, though further articles 
may be adhibited from time to tune The Commons ap- 
point managers to conduct the prosecution, but the 
whole House m committee attends the trial. The defen- 
dant may appear by counsel The president of the House 
of Lords is the lord high steward, in the case of peers im- 
peached for high treason , m other cases the loid chan- 
cellor. The hearmg takes place as in an ordinary trial, the 
defence being allowed to call witnesses if necessary, and the 
prosecution having a right of reply. At the end of the case 
the president “puts to each peer, beginning with the junior 
baron, the questions upon the first article, whether the 
accused be guilty of the crimes charged therein Each 
peer in succession rises in his place when the question is 
put, and standing uncovered, and laying his right hand 
upon his breast, answers, ‘Guilty’ or ‘Not guilty/ as the 
case may be, ‘upon my honour/ Each article is proceeded 
with separately in the same manner, the lord high steward 
giving his own opinion the last” (May’s Parliamentary 
Practice , c. xxiu ) Should the accused he found guilty, 
judgment follows if the Commons move for it, but not 
otherwise. The Commons thus letam the power of pardon 
m their own hands, and this right they have m seveial cases 
expressly claimed by resolution, declaring that it is not par- 
liamentary for their lordships to give judgment “ untd the 
same be first demanded by this House ” An impeachment, 
unlike other parliamentary proceedings, is not interrupted 
by prorogation, nor even by dissolution Proceedings in 
the House of Commons preliminary to an impeachment are 
subject to the ordinary rules, and in the Warren Hastings 
case an Act was passed to prevent the preliminary proceed- 
ings from discontinuance by prorogation and dissolution. 
A royal pardon cannot be pleaded in bar of an impeach- 
ment. The point was raised m the case of the earl of 
Danby in 1679, and the rule was finally settled by the Act 
of Settlement. Persons found guilty on impeachment may 
be reprieved or pardoned like other convicts. Impeachment 
will lie against all kinds of cnmes and misdemeanours, 
and against offenders of all ranks. In the case of Simon 
de Beresford, tried before the House of Lords 4 Edward 
HI., the House declared “ that the judgment be not drawn 
into example or consequence in time to come, whereby the 
said peers may be charged hereafter to judge others than 
their peers,” from which Blackstone and others have 
inferred that “a commoner cannot be impeached befoie the 
Lords for any capital offence, but only for high mis- 
demeanours.” In the case of Fitzharns m 1681 , the House 
of Commons in answer to a resolution of the Lords suspend- 
ing the impeachment, declared it to be their undoubted 
right “ to impeach any peer or commoner for treason or any 
other crime or misdemeanour,” And the House of Lords 
has in practice recognized the right of the Commons to im- 
peach whomsoever they wilL The procedure has, however, 
been reserved for great political offenders whom the ordi- 
nary powers of the law might fail to reach. It has now 
fallen into desuetude. The last impeachments w r ere those 
of Warren Hastings (1788-95) and Lord Melville (1805), 
but an unsuccessful attempt w f as made by Mr Anstey to im- 
peach Lord Palmerston m 1848, The earliest recorded in- 
stances of impeachment are those of Lord Latimer m 1376, 
and of Pole, earl of Suffolk, m 1386. From the time 
of Edward IY, to Elizabeth it feE into disuse, “partly,” 
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gap Hallam, "from the lo-s of that control which the 
Commons had obtained under Hteharl II and the Lan- 
castrian kings, and partly from the preference the Tudor 
princes had given to bills of attainder or pains and 
penalties when they washed to turn the arm of parliament 
against an obmmous subject/* Heaved in the reign of ; 
James I n it became an instrument of parliamentary resist- 
ance to the crown* and it was not infrequently resorted to 
in the firafc three reigns after the Revolution. 

In the constitution of the United States the procedure 
of impeachment is an almost exact copy of that described 
above The House of Representatives are the accusers* and 
appoint managers to conduct the prosecution at the bar 
ot the senate. The vote of the senate is taken by putting 
the question separately to each member, and a majority of 
two-thirds is required for a conviction In the separate 
btates it partakes of the same quasi-political character — 
neither the prosecutors nor the judges being the same as in 
ordinary criminal offence*, The rncbt noted instances of 
impeachment m the United States are those of Associate 
Justice Chase in 1801, of President Andrew Johnson in 
1^68, and of Judge Barnard, New York, in 1872 The 
object of impeachment la* the reni jval of public officers foi 
malversation in office, which is followed sometimes by dis- 
qualification for any future appointment 

INCENSE 1 * z-7 the jurfume (fumigation; arising from 
certain resins and gum-ierin*, baiks, wood*, dried flowers, 
fruit*, and seed-, when burnt, and also the substances so 
burnt. In its literal meaning the word u incense ft is one 
with the word ** perfume,’* the aroma given off with the 
smoke (per fimninC-) of any odoriferous substance when 
burnt. But, in use, while the meaning of the word “ per- 
fume" has been extended, so as to include everything sweet 
in smell, from smoking incense to the invisible fresh fra- 
grance of fruits and exquisite tcent of flow ers, that of the 
w<»rd <4 incense/* in all the languages of modem Europe m 
which it occurq has, by an opposite process of limitation, 
l#en gradually restricted almost exclusively to frankincense 
(a*® FEi^KiNcEX'-Eb Frankincense has always been ob- 
tainable in Europe m greater quantity than any other of 
the aromatics imported from the East , it has therefore 
gradually come to be the only incense used in the religious 
rites and domestic fumigation^ of many countries of the 
West, and at last to be popularly regarded as the only 
Hme” or ^genuine** (7 c., “franc’ 7 * * * * * * ) incense (see Littrd’s 
Ft. Did., and Skeat's Eiinn. Did* nf En * * * gl. Lang .). 3 

The following is probably an exhaustive list of the substances 
-available for incense or perfume mentioned m the Hebrew' Scrip- 
lures :— AlgNm or alimig wood (alrmig in 1 Kings x. 11, 12 ; algum 
m 2 Chron. n 8, and ix. 10, 11), generally identified with sandal* 
(Scmtalum album), a native of Malabar and Malaya , aloes, or 

1 Itmmum (or ihuns) from mcendere ; Ital. and Poring 

memm ; Spaa, inaeiu)j Fr. atems. The substantive occurs m an i 

iftscriptioft of the Amhaa brotherhood 'Marini, OU Ath e Jfonu wmti 

fy'frcridh A not*, p. 639 ) f hut is frequent only m ecclesiastical Latin 

Compart the momentum and sujitus from siijfto. For 

Ulffia (Luke l 10, 11) has retained the Greek Bvptapa 

(ihymi&ma),* all the Teutonic names (Cera Weihrauch, Old htexon 

?nV'X\ fee! RefUfoi, Dan. Bogetee) seem to belong to the Christian 

F*ri 4 (Grimm, Itedseke Mythologie, i. &0l 

- The itymologicd afiimte of fe*, Sves, fumus, and fht 

4 r Mima, are well known See Max Mailer, Chips, i. 99. 

# Cla^A d Lihn 1ms bat one word [thus or tm) for ah sorts of ni- 

cew. £ilftttus 9 f*»r frankincense, occurs only In the Vulgate Even 

the 4 ground frank incense or “giwml pine” (Ajuga CViamoynlvs) 
wm known to the Bom as Tm term (Pliny), although they called 
some plant, from, its smelling like frankiiicesw* Ldmwtis, and a kind 
of Thasian wine, also from its fragrance, Lihanim. The Latino* 
barbaric word Oldmmm (quasi Oleum Libanl), the common name foe* 
ifottkineente in modem commerce, h used in a tm.Il of Pope Benedict 
IX. (1033). It may here i>e remarked that the name “European 
fttuafemoenae " Is applied to Pmus Tada, audio the resinous exudation 
(“Burgundy pitch”) of the Norwegian spruce fire (Abies exedsa). 
The fe incense tree n of America i& the Idea giaanemis, and the “in* 

wood n of the same continent / heptaphyHa. 
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bgn aloes {Heb ctMlvn, aMUth), produced by Alocryhm Agate 
Uchum, a native of Cochin-China, and Aquihnm Agallocha , a 
native of India bejond the Ganges (compare vol i p 597), 
balm (Heb ts<vt) 7 the oleo-resin of Balscthiodautemi Opobalsamum 
and B. fjihyiMnse , bdellium (Heb hWah), the lean produced 
by Bahnmodavh on iQrburghu, B Mvlul, and B pubescem, all 
natives of Upper India (Lassen, however, identities btUlah with 
moak], c damns iHeb lanih , sweet calamus, leneh bosem, Ex 
xxv. 23, Ezek \xvu 19, sweet can e, lanch Jwttob , Jcr n 20, 
1st, xlm 24), identified by Boyle with the Andiopogm Calamus 
an viaticus oi roosa grass ot India , cassia (Heb hddcih) the Cinna* 
U t0iuu n Cassia of China (see vol v p 184) , cinnamon (Heb 
I uhbihioah the Cinnciniomiun zeylameuni of the Somali countxy, 
but eultnattd largely in Ceylon, where also it luns wild, and in 
Java , costus [Heb Utzioth ), the loot of the Aucllandm Cost us, 
native of Cashmere , frankincense (Heb Icbmiah), the gum-iesm 
of Bosvdha Fnrcanu and J> Bhau-Dajiana of the Somali 
Loxmtry, and of B. Catteiii of the Somali coimtiy and the op- 
posite coast of Arabia (compare vols vm p 122, and ix p 709) , 
crdbnmra (Heb kdlcmh}, vielded by Ophoictea galbamfei a of 
Ivhorassan, and Galbamm oj/iunale of Sjna , Iadauum (Heb lot, 
trandated t,: n^JTTh ,5 in Gen xxxvn 25, xlm 11), the resinous 
exudation of Cistus enticus , O ladamfet us, and other species of 
: reck lose 15 or “rose of Skaion", myirh (Heb mitt), the gmn- 
Tc*- 5 in of the B'ftei'hwdcddion Myiiha of the Somali country and 
opposite shore of Arabia, on} cha (Heb shdielcth), the celebrated 
uionleiovs shell of the ancients, the operculum or “nail 51 of a 
specie* of htiutnbiis oi “wmg shell,” foimerly well-known m 
Europe undir the name of Blatta by.antma , it is still imported 
into Bombay to burn with frankincense and other incense to bung 
out their odours more strongly saffron (Heb JatiUhi i), the stig- 
mata of Ciocvs satm'*, a native originally of Caahmeie , spikenaid 
i Heb nad\, the root ot the Ktu dustadujs Jatamaasi of Nepal and 
Bhutan, stacte (Heb mtaf), generally refen ed to the Styjuo 
omctdcde of the Levant, but Haubury has shown that no stacte or 
stoiax is now derived from S officinale, and that all that is found 
m modern commerce is the product of the Liquidambm oncntale of 
Cyprus and Anatolia 

’Besides these aromatic substances named m the Bible, the follow- 
ing must also be enumerated on account of their common use as 
incense in the East ; benzoin or gum benjamin (see vol. m p 581), 
first mentioned among Western wTiters by Ibu Batuta (1325-1349) 
under the name of hibdn ct Jan {i e , olitaurm of Java), cor- 
rupted in the parlance of Europe into benjamin and benzoin ; 

! camphor, produced by Ctnnamomxm Gamphora, the “camphor 
! laurel” of China and Japan, and by JDryobalanops ai omaticct , a native 
| of the Indian Archipelago, and widely used as incense throughout 
I the Ea&t, particularly in China (compare vol iv. p 761) , elemi, the 
| rt*m of an unknown! tree of the Philippine Islands, the elemi of old 
v riieis (see voL vnL p 122) being the lean of Bosicelha Fmeana , 

: gum-dragon or dragon’s blood, obtained from Calamus Draco , one 
| of the ratan palms of the Indian Archipelago, Diaaaia Djoco, 

1 a liliaceous plant of the Cenaiy Inlands, and Ptej occa pus D/aco , a 
I leguminous tree of the island of Socotra (see vol vn p 389) , lose- 
: nmlloes, a corruption of the Javanese ummala, or liquid stoiav, 

| the resinous exudation of Liquvhmbar Altingia , a native of the 
I Indian Archipelago (an Amcnenn Liqindamhai also produces a rose- 
malloes-like exudation) , star anise, the starlike fruit of the IHtcium 
atusatiun of Yunan and south-western China (compare vol. u. p 
5S), burnt as incense in the temples of Japan , sw'eet flag, the root of 
Acvrus Calamus, the bach of the Hmdiis, much used foi incense m 
India (see vol. ix p 280) An aromatic earth, found on the coast 
of Cutcb, is used as incense m the temples of w estern India The 
animal excreta, musk and civet, also enter into the composition of 
modem European pastils and clous fumants Balsam of Tolu, pro- 
duced by Myioxylm tolmfcrum, a native of Yenezuela and New 
Granada ; balsam of Peru, derived from Miproxylmi Perm ce, a native 
of Ban Salvador m Central America ; Mexican and Brazilian elemi, 
produced by various species of lam or “incense trees,” and the 
liquid exudation of an American species of Liqmdambai , are all 
used a* incense in America. Hanbury quotes a faculty granted by 
Pope Pius Y. (Augusts, 1571) to the bishops of the West Indies per- 
muting the substitution of balsam of Peru for the balsam of the East 
in the preparation of the chnsm to be used by the Catholic Church 
in America. The JSanyra del drago of the Mexicans is a resm 
resembling dragon’s blood obtained from a euphorbia ceous tree, 
Croton Dram. 

Probably nowhere can the actual historical progress from 
the primitive use of animal sacrifices to the later refinement 
of burning incense he more clearly traced than in the pages 
of the Old Testament, where no mention of the latter 
solemnity occurs before the period of the Mosaic legisla- 
tion; but in the monuments of ancient Egypt the authentic 
traces of the use of incense which still exist carry us back 
to a much earlier data From Meroe to Memphis the 
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jommonest subject carved or painted in the interiors of the 
nmples is that of some contemporary Phrah or Pharaoh 
worshipping the pleading deity with oblations of gold and 
alver vessels, uch vestments, gems, the firstlings of the 
lock and herd, cakes, fruits, flow ers, wine, anointing oil, 
md incense Geneially he holds m one hand the censer, 
md with the other daits the pastils or osselets of incense 
nto it , sometimes he offers m cense m one hand and makes 
he libation of wme with the other. One of the best 
inown of these representations is that carved on the 
nemoiial stone placed by Thothmes IV. (1533 b c ) on the 
breast of the Sphinx at Gizeh 1 The tablet represents 
Thothmes befoi e his guardian deity, the sun god Pta, pour- 
mg a libation of wme on one side and offering incense on 
die other. The ancient Egyptians used various substances 
is incense They worshipped Pa at sunrise with resin, 
it mid-day with myirh, and at sunset with an elaborate 
confection called hqjh , compounded of no fewer than 
sixteen ingredients, among which w ere honey, wine, raisins, 
resin, myrih, and sweet calamus* While it w as being mixed, 
holy writings weie read to those engaged m the operation, 
According to Plutarch, apart from its mystic virtues arising 
from the magical combination of 4 * 4, its sweet odour had 
ijbemgn physiological effect on those who offered it 2 The 
censer used was a hemispherical cup or bowl of bronze, 
supported by a long handle, fashioned at one end like an 
ipen hand, in which the howl was, as it were, held, while 
he other end withm which the pastils of incense w ere kept 
was shaped into the hawk’s head crowned with a disk, 
is the symbol of Ha 3 In embalming their dead the 
Egyptians filled the cavity of the belly with every sort 
cf spicery, except frankincense (Herod, ii 86), which 
was regarded as specially consecrated to the worship of 
He gods. In the burnt offerings of male kine to Isis, the 
carcase of the steer, after evisceiation, was filled with fine 
mead, honey, raisins, figs, frankincense, myrih, and other 
tromatics, and thus stuffed was roasted, being basted all 
he while by pouring over it large quantities of sweet oil, 
md then eaten with great festivity 

How important the consumption of frankincense in the 
vorship of the gods became in Egypt is shown by two of its 
nonuments, which, are of the greatest interest and value for 
he light they throw on the early history of the commerce of 
he Indian Ocean One is an inscription in the rocky valley 
>£ Hammamat, through which the desert road from the Bed 
sea to the valley of Egypt opens on the green fields and 
)alm groves of the river Nile near Coptos It was cut on 
he rocks by an Egyptian nobleman named Hannii, who 
fates that he was sent by Pharaoh Sankhara, 2500 B.c , 
rifch a force gatheied out of the Thebaid, from Coptos to 
he Pied Sea, there to take command of a naval expedition 
o the Holy Land of Punt, “ to bring back odoriferous 
jums 5 Punt is identified with the Somali country, which 
s now known to be the native country of the trees that 
neld the bulk of the frankincense of commerce The 
>ther bears the record of a second expedition to the same 
and of Punt, undertaken by command of Queen Hasop, 
1600 b c It is preserved in the vividly chiselled and 
ichly coloured decorations which portray the history of 
he reign of this famous Pharaoh on the walls of the 
4 Stage Temple” at Thebes, The temple is now in ruins, 
rat the entire series of gorgeous pictures recording the 
ixpedition to “the balsam land of Punt,” from its leaving to 
ts returning to Thebes, still remains intact and undefacecL 4 

1 Brugseh, Egypt undm the Phantolis, l 77-81,414-410 

2 Plutarch, De Isicte, et Osnide , c 52 In Parthej’s edition 
Berlin, 1S50) other recipes for the mannfactuie of faiphi, hy Galen 
md Ihoacondes, are given , also some results of the editor’s own ex- 
leriments. 

3 Wilkinson, Ancient Egyptians, i 493 ; ii 49, 398-400,414-416. 

4 Brugseh, j Egypt undei the Pharaohs , i , 303-312 
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These are the only authenticated instances of the export 
of incense trees from the Somali country until Colonel 
Playfair, then political agent at Aden, m 1862-64, col- 
lected and sent to Bombay the specimens from uhich Dr 
Bird wood prepaied his descriptions of them for tbeLmnean 
Society in 1868 Ivmg Antigonus is said to have had a 
branch of the true fiankmeense tiee sent to him 
Homer tells us that the Egyptians of his time were 
emphatically a nation of druggists ( Qd iv. 229, 230). 
This characteristic, m which, as in many others, they 
remaikably resemble the Hindus, the Egyptians ha\e 
maintained to the present day , and, although they have 
changed their religion, the use of incense among them 
continues to be as familial and formal as ever The Lohl 
or black powder with which the modern, like the ancient, 
Egyptian ladies paint their languishing eyelids, is nothing 
but the smeetli of charred frankincense, or other odonferous 
resin, which is brought with frankincense, and phials of 
water from, the well of Zem-zem, by the returning piigiims 
from Mecca They also melt frankincense as a depilatory, 
and smear their hands with a paste into the composition of 
which fiankmcense enters, for the purpose of communi- 
cating to them an attiactive perfume Herodotus (iv 75) 
desenbes a similar artifice as practised by the women of 
Scythia (compare also J udith x. 3, 4) In cold weather the 
Egyptians warm their rooms by placing in them a brazier, 
“ chafing-dish, 53 or “ standing-dish, 53 filled with charcoal, m 
which mcense is burnt, and in hot weathei they refresh, 
them by occasionally swinging a hand censei by a chain 
through them — frankincense, benzoin, and aloe wood being 
chiefly used for the purpose 5 

In the authorized version of the Bible, the word “mcense 13 
translates two wholly distinct Hebrew words In various 
passages in the latter portion of Isaiah (xl -Ixvi ), in Jere- 
miah, and m Chronicles, it repiesents the Hebrew lebunah , 
more usually rendered “frankincense”, elsewhere the 
original word is hetoreth (Ex xxx 8, 9, Lev x. 1, Hum 
vii 14, Ac.), a derivative of the verb litter (Pi ) or hilfir 
(Hiph ), which verb is used, not only in Ex. xxx. 7, but 
also m Lev. i, 9, iii 11, ix 13, and many other passages, 
to denote the process by which the “savour of satisfac- 
tion 33 m any burnt offering, whether of flesh or of incense 
is produced. Sometimes in the authorized veision (as in 
1 Kings iiL 3, 1 Sam. ii. 28) it is made to mean ex- 
plicitly the burning of incense with only doubtful pro- 
priety. The expression “ incense (ketoretb) of rams 33 in 
Ps Ixvi. 15 and the allusion in P>. cxli. 2 ought both 
to be understood, most probably, of ordinary burnt 
offerings 6 The u incense 33 (ketoretb), or fC mcense of sweet 
scents” (ketoretb sammim), called, in Ex. xxx. 35, “a 
confection after the art of the apothecary/ 3 or rather “ a 
peifume after the art of the perfumer/ 3 which was to be 
legarded as most holy, and the imitation of which was 
prohibited under the severest penalties, was compounded of 
four “ sweet scents 33 (sammim), 7 namely sfcacte (nafcapb), 
onyeha (sheheleth), galbanum (helbenah), and “ pure 33 or 
“ fine 33 frankincense (lebonak zaccah), pounded together in 
equal proportions, with (perhaps) an admixture of salt 
(memullah) s lb was then to be “put before the testi- 
mony” in the “tent of meeting 55 It was burnt on the 
altar of incense (see Alt as, vol. i. p. 640) by the priest every 
morning when the lamps were trimmed in the holy place, 

5 See Lane, Mod, Egyptians, pp. 34, 41, 139, 1S7, 438 (erb 1860). 

6 See Wellhausen, Gesch, Israels , i 70 sqrp, wlio from philological 
and other data infers the late date of the introduction of incense into 
the Jewish ntual 

7 According to Philo (Ope? a, i 504, ed Mangey}, they symbolized 

respectively water, earth, air, and Are. ^ 

8 Other accounts of its composition, drawn from Rabbinical sources, 
will be found m various vs orbs on Jewish antiquities , see, for examxfl e 3 
Reland, Antiq ton Vet Ilebr , , pp 39-41 (1712) 
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and every evening when they were lighted or “ set np ” 
(Ex* xxx. 7, 8). A handful of it was also burnt once a 
year m the holy of holies by the high priest on a pan of 
burning coals taken from the altar of burnt-offering (Lev. 
xvi 12, 13) Pme fiankmcense (lebonah) formed part 
of the meat offering (Lev. u. 16, vi. 15), and was also 
presented along with the shew bread (Lev xxiv. 7) every 
Babbath day (probably on two golden saucers , see J os., 
Ant , ill 10, 7). The religions significance of the use of 
incense, or at least of its use in the holy of holies, is 
distinctly set forth in Lev. xvi. 12, 13. 

The Jews were also m the habit of using odoriferous 
substances m connexion with the funeral obsequies of 
distinguished person* (see 2 Chron xvi. 14, xxi. 19, Jer. 
xxxiv. 5). In Am. vl 10 “he that burneth him. ” probably 
means u he that burns perfumes m his honour 5? References 
to the domestic use of incense occur in Cant ill 6, Prov. 
xxvii. 9, vu. 17. 

The “ marbles ” of Nineveh furnish frequent examples 
of the offering of incense to the sun-god and his^ consort 
(2 Kings xxiii. 5). The kings of Assyria united in them- 
selves the royal and priestly offices, and on the monuments 
they erected they are generally represented as offering 
incense and pouring out wine to the tree of life. They 
probably carried the incense in the sacred bag which is so 
frequently seen in their hands and m those also of the 
common priests According to Herodotus (l 183), frank- 
incense to the amount of 1000 talents* weight was offered 
every year, during the feast of Bel, on the great altar at his 
temple in Babylon. 

The monuments of Persepolis and the coins of the Sas- 
sa Qians show that the religious use of incense was as com- 
mon in ancient Persia as in Babylonia and Assyria. Five 
times a day the priests of the Persians (Zoroasfcrians) 
burnt incense on their sacred fire altars. In the Avesta 
(Vetididad, Fargard xix. 24, 40), the incense they used is 
named vohu grnno. It has been identified with benzoin, 
but was probably frankincense Herodotus (ill 97) states 
that the Arabs brought every year to Darius as tribute 
1000 talents of frankincense. The Parsees still preserve in 
western India the pure tradition of the ritual of incense as 
followed by their race from probably the most ancient times 

The Itamayana and Mahabkarata afford evidence of 
the employment of incense by the Hindus, in the 
worship of the gods and the burning of the dead, from 
the remotest antiquity. Its use was obviously continued 
by the Buddhists during the prevalence of their religion 
in India, for it is still used by them m Nepal, Tibet, 
Ceylon, Burmah, China, and Japan, These countries 
all received Buddhism from India, and a large propor- 
tion of the porcelain and earthenware articles imported 
from China and Japan into Europe consists of in- 
numerable forms of censers. The Jains all over India 
burn sticks of incense before their Jina, The commonest 
incense in ancient India was probably frankincense. The 
Indian frankincense tree, Bomelha thurifera , Colebrooke 
(u inch certainly includes B glabra, Roxburgh), is a doubtful 
native of India. It is found chiefly where the BuddhLst re- 
ligion prevailed in ancient times, m Bihar ancl along the foot 
of the Himalayas and in western India, where it particularly 
flourishes in the neighbourhood of the caves of Ajanta. It 
is quite possible therefore that, in the course of their widely 
extended commerce daring the one thousand years of their 
ascendency, the Buddhists imported the true frankincense 
trees from Africaand Arabia into India, and that the accepted 
Indian species are merely varieties of them. Now, however, 
the incense in commonest use in India is benzoin. But the 
consumption of all manner of odoriferous resins, gum resins, 
roots, woods, dried leaves, flowers, fruits, and seeds in India, 
in social as well as religious observances, is enormous. 


The grateful perfumed powder abir or randa is composed 
either of rice, flour, mango bark or deodar wood, camphor, 
and aniseed, or of sandalwood or wood aloes, zerumbet, 
zecloaiy, rose flowers, camphor, and civet. The incense 
sticks and pastils known all over India under the names 
of ud-buti (‘‘benzoin-light”) or aggar-h-buti (“ wood 
aloes light ”) are composed of benzoin, wood aloes, sandal- 
wood, rock lichen, patchouli, lose-malloes, Flacourtia leaf 
(talisput-ii ee), mastic, and sugar candy or gum The abir 
and aggir hihs made at the Mahometan city of Bijarpur in 
the Mahratta country are celebrated all over western India. 
The Indian Mussulmans indeed were rapidly degenerating 
into a mere sect of Hindus before the Wahabi revival, and 
the more recent political propaganda m support of the 
false caliphate of the sultans of Turkey , and we therefore 
find the religious use of incense among them more general 
than among the Mahometans of any other country. 
They use it at the ceiemonies of circumcision, bismillah 
(teaching the child “the name of God”), virginity, 
and marriage. At marriage they bum benzoin with 
mm seeds to keep off evil spints, and prepaie the bride- 
cakes by putting a quantity of benzoin between layers 
of wheaten dough, closed all round, and frying them 
m clarified buttei. For days the bride is fed on 
little else. In their funeral ceremonies, the moment the 
spirit has fled incense is burnt before the corpse until it is 
carried out to be buried The begging fakirs also go 
about with a lighted stick of incense in one hand, and 
holding out with the other an incense-holder (literally, 
“incense chariot”), into which the coins of the pious 
are thrown Large “incense trees” resembling our Christ- 
mas trees, formed of incense-sticks and pastils and osselets, 
and alight all over, are borne by the Shiah Mussulmans in 
the annual procession of the Mohurrum, in commemoration 
of the martyrdom of the sons of All. The worship of the 
tulsi plant, or holy basil, by the Hindus is popularly 
explained by its consecration to Vishnu and Krishna. It 
grows on the four-horned altar before the house, or in 
a pot placed in one of the front windows, and is 
worshipped every morning by all the female members 
of every Hindu household It is possible that its adora- 
tion has survived from the times when the Hindus buried 
their dead in their houses, beneath the family heartL 
When they came into a hot climate the fire of the sacrifices 
and domestic cookery was removed out of the house ; but 
the dead were probably still for a while buried m or near 
it, and the tuhi was planted over their graves, at once for 
the salubrious fragrance it diffuses and to represent the 
burning of incense on the altar of the family lar. 

As to the Qvm mentioned in Homer (IL ix. 499, and 
elsewhere) and m Hesiod (Worh and Bays , 338), there is 
some uncertainty whether they were incense offerings at 
all, and if so, whether they were ever offered alone, and 
not always in conjunction with animal sacrifices That the 
domestic use, however, of the fragrant wood 6vov (the 
Arbor vitce or Calkins quadnvalvis of botanists, which 
yields the resin sandaraeh) was known m the Homeric age, 
is shown by the case of Calypso (Od. v 60), and the very 
similarity of the word Qvov to 8-ios may be taken as almost 
conclusively proving that by that time the same wood was 
also employed for religious purposes. It is not probable 
that, the sweet smelling gums and resins of the countries 
of the Indian Ocean began to be introduced into Greece 
before the 8th or 7th century b c , and doubtless Xtfiavos 
or A ifiavaiTos first became an article of extensive commerce 
only after the Mediterranean trade with the East had been 
opened up by the Egyptian king Psammeticbus (670 B c ). 
The new Oriental word is frequently employed by Herodotus; 
and there are abundant references to the use of the thing 
among the writers of the golden age of Attic literature (see. 
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for example, Aristophanes, Flut , 1114; Frogs , 871, 888 , 
Clouds, 426 , TFasps, 96, 861). Frankincense, however, 
though the most common, never became the only kind of 
incense offered to the gods among the Greeks Thus the 
Oiphic Hymns are careful to specify, m connexion with 
the several deities celebiated, a great variety of substances 
appropriate to the service of each , m the case of many of 
these the selection seems to have been determined not at 
all by their fragrance but by some occult considerations 
which it is now difficult to divine. 

Among the Eomans the use of religious fumigations long 
preceded the introduction of foreign substances for the 
purpose (see, for example, Ovid, Fast i 337 sq, “Efc non 
exiguo laurus adusta sono ,J ). Latterly the use of frankin- 
cense (“mascula thura,” Virg , Ed viu 65) became very 
prevalent, not only m leligious ceremonials, but also on 
various state occasions, such as m tnunipks (Ovid, Trust 
lv. 2, 4), and also m connexion with certain occurrences of 
domestic life In private it was daily offered by the de- 
vout to the lar famihans (Plaut , Aulul , prol., 23) , and 
m public sacrifices it was not only sprinkled on the head 
of the victim by the pontifex befoie its slaughter, and 
afterwards mingled with its blood, but was also thrown 
upon the flames m which it was roasted 

Ho perfectly satisfactory traces can be found of the use 
of mcense nx the ritual of the Christian Ohurch during the 
first four centuries It obviously was not contemplated by 
the author of the epistle to the Hebrews , its use was foreign 
to the synagogue services on which, and not on those of 
the temple, the worship of the primitive Christians is well 
known to have been originally modelled , and its associa- 
tions with heathen solemnities, and with the evil repute 
of those who were known as “ tkunfieati,” would still 
furthei militate against its employment Various authors 
of the ante-Nicene period have expressed themselves as 
distinctly unfavourable to its religious, though not of 
course to its domestic, use Thus Teibullian, while (De 
Co?' Mil , 10) ready to acknowledge its utility m coun- 
tei acting unpleasant smells (“si me odor ahcujus loci 
offendenfc, Arabise aliquid mcendo”), is careful to say 
that he scorns to offer it as an accompaniment to his 
heartfelt players (Apol,, 30, cf. 42). Atlienagoras also 
(Legat } 13) gives distinct expression to his sense of the 
needlessness of any such ritual (“the Creator and Father 
of the universe does not require blood, nor smoke, 
nor even the sweet smell of fioweis and incense ”); 
and Arnobius (Adv Gent , vn, 26) seeks to justify the 
Christian neglect of it by the fact, for which lie vouches, 
that among the Eomans themselves incense was unknown 
m the time of Numa, while the Etruscans had always 
continued to be strangeis to it Cyril of Jeiusalem, 
Augustine, and the Apostolic Constitutions make no 
refeience to any such feature either m the public or 
private worship of the Christians of that time The earliest 
mention, it would seem, occurs m the Apostolic Canons 
(can, 3), where the du/xta/ia is spoken of as one of the re- 
quisites of the euchanstic service It is easy to perceive 
how it should inevitably have come in along with the whole 
euele of ideas involved m such words as “ temple,” “ altar,” 
“ priest,” which about this time came to be so generally 
applied m ecclesiastical connexions Evagrms (vi. 21) 
mentions the gift of a dvpaarqpiov by Ckosroes the king of 
Persia to the chinch of Jerusalem, and all the Oriental 
liturgies of this period provide special piayers for the thu- 
rification of the euchanstic elements The oldest 0?'do 
Fomanus, which perhaps takes us back to within a century 
of Gregory the Great, enjoins that in pontifical masses a 
subdeacon, with a golden censer, shall go before the bishop 
as he leaves the secretarium for the choir, and two, with 
censers, before the deacon gospeller as he proceeds with the 
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gospel to the ambo And less than two centuries after- 
wards we read an order m one of the capitularies of Hinc- 
mar of Rhenns, to the effect that every priest ought to be 
provided with a censer and incense. That m this poition 
of their ritual, however, the Christians of that period weie 
not universally conscious of its direct descent fiom Mosaic 
institutions may be inferred perhaps from the “benediction 
of the incense ” used m the days of Chailemagne, which 
runs as follows “May the Lord bless this incense to the 
extinction of every noxious smell, and kindle it to the 
odour of its sweetness ” Even Thomas Aquinas (p in. 
qu 83, art 5) gives prominence to this idea 

The character and order of these historical notices of 
incense would certainly, were there nothing else to be con- 
sidered, justify the conclusion which has been generally 
adopted, that its use was wholly unknown m the woiship of 
the Christian Church before the 5 th centuiy. On the other 
hand, we know that in the first Christian sei vices held m 
the catacombs under the city of Lome, incense was burnt 
as a sanitary fumigation at least. Tei tullian also distinctly 
alludes to the use of aromatics m Christian burial . “the 
Sabseans wlII testify that more of then merchandise, and 
that more costly, is lavished on the buiial of Christians, 
than m burning mcense to the gods.” And the whole ar- 
gument from analogy is m favour of the piesumpfcion of 
the ceremonial use of incense by the Christians from the 
Hist It is natural that little should be said of so obvious 
a practice until the fullei development of ufcual m a later 
age The slighting references to it by the Christian fatlieis 
aie no more an aigument against its existence m the pri- 
mitive church, than the similar denunciations by the 
Jewish prophets of burnt offerings and sacrifices are 
any proof that there were no such rites as the offeimg 
of incense, and of the blood of bulls and fat of rams, 
m the worship of the temple at Jerusalem Tlieie 
could be no real offence to Christians in the burning of 
mcense Malachi (i 11) had alieady foretold the tune 
when among the Gentiles, m every place, incense should 
be offered to God Gold, with myrrh and frankincense 
were offered by the Persian Magi to the infant Jesus 
at his birth , and m Eevelation viii 3, 4 the image of the 
offering incense with the prayers of the saints, befoie the 
throne of God, is not without its significance. If also the 
passage m Ambiose of Milan (on Luke i 11), where he 
speaks of “us” as “adolentes altana” is to be translated 
“incensing the altars,” and taken hfceially, it is an 
unequivocal testimony to the use of mcense by the 
Chiisbian Church m, at least, the 4 Hi century 
The Missal of the Eoman Clnuek now enjoins mcensa- 
tion before the introit, before the gospel, and again at the 
offeitory, in eveiy high mass, the use of incense also 
occurs when the sacrament is exhibited, at consecrations of 
churches and the like, m processions, m the office for the 
burial of the dead, and at the exhibition of relics. On high 
festivals the altar is censed at vespers and lauds, 

In the Church of England the use of incense was gradu- 
ally abandoned after the reign of Edwaid VI , until the 
ritualistic revival of the present clay Its use, however, has 
never been abolished by law A “ Foim for the Consecra- 
tion of a Censer” occurs in Sancioft’s Form of Dedication 
and Consecration of a C7m ? ch or Chapel (1 685) In various 
works of reference (as, for example, m Fetes and Que ? ies 7 
3d ser, vol, viu. p 11) numerous sporadic cases aie men- 
tioned in which mcense appears to have been burnt m 
churches; the evidence, however, does not go so far as to 
show that it was used dui mg divine service, least of all 
that it was used dm mg the communion office. At the 
coronation of George III, one of the king’s grooms 
appeared “in a scarlet diess, holding a perfuming pan, 
burning pcifumes, as at previous coronations.” 

XII — qi 
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For the manufacture of the incense now used In the 
Christian churches of Europe there is no iked rule The 
books of ritual are agreed that Ex. xsx 34 should he taken 
as a guide as much as possible It is recommended that 
frankincense should enter as largely as possible into its 
composition, and that if inferior materials be employed at 
ail they should not be allowed to pi ©ponderate In Rome 
olibamini alone is employed; in other places benzoin, 
storax, aloes, cascanlU bark, cinnamon, cloves, and musk 
are all said to be occasionally used. In the Russian 
Church, benzoin is chiefly employed- The Armenian 
liturgy, in its benediction of the incense, speaks of “ this 
perfume prepared from myrrh and cinnamon ” 

The preparation of pastils of meease has probably 
come down m a continuous tradition from ancient 
Egypt, Babylonia, and Phoenicia Cyprus was for cen- 
turies famous for their manufacture, and they were still 
known in the middle ages by the names of pastils or 
osselets of Cyprus. 

Maimonides, in his 2 fore Hevochim, states that the use 
of incense in the worship of the Jews originated as a cor- 
rective of the disagreeable odours ansing from the sliughter 
and burning of the animals offered m sacrifice There can 
he no doubt that its U 3 e throughout the East is based on 
sanitary considerations ; and m Europe even, in the time 
when the dead were buried in the churches, it was recog- 
nized that the burning of incense served essentially to 
preserve their salubrity But evidently the idea that the 
odour of a burnt-offering (cf. the kido-gs fjBvs dvTfLij of 
Odyss. xii 369) is grateful to the deify, being indeed 
the most essential part of the sacrifice, or at least the 
vehicle by which alone it can successfully be conveyed 
to its destination, is also a very early one, if not abso- 
lutely primitive, and survivals of it are possibly to be 
met with even among the most highly cultured peoples 
where the purely symbolical nature of all religious ritual 
is most clearly understood and maintained Some such 
idea plainly underlies the familiar phrase “ a sweet savour,” 
more literally “ a savour of satisfaction,” by which an 
acceptable offering by fire is so often denoted m the Bible 
(Gen viii. 21, Lev. i 9, et passim; cf Eph. v. 2). It is 
easy to imagine how, as men grew in sensuous appreciation 
of pleasant perfumes, and m empirical knowledge of the 
sources from which these could be derived, this advance 
would naturally express itself, not only in their domestic 
habits, but also in the details of their religious ceremonial, 
so that the custom of adding some kind of incense to 
their animal sacrifices, and at length that of offering it pure 
and simple, would inevitably arise. Ultimately, with the 
development of the spiritual discernment of men, the 
“offering of incense v became a mere symbolical expres- 
sion for prayer (see Rev. v. 8, viii 3, 4). Clement of 
Alexandria expresses thin m Ms well-known words . “ The 
true alter of incense is the just soul, and the perfume from 
it is holy prayer.” (So also Ongen, Cent Cels , vm. 1 7, 2Q.) 
The ancients were familiar with the sanitary efficacy of 
fumigations. The energy with which Ulysses, after the 
slaughter of the suitors, calls to Euryclea for “fire and 
sulphur ” to purge (literally “ fumigate ?> ) the dining-hall 
from the pollution of their blood (Od. xxin 481, 482) 
would startle those who imagine that sanitation is a 
peculiarly modem science. There is not the slightest 
doubt that the censing of things and persons was first 
practised for acts of purification, and thus became sym- 
bolical of consecration, and finally of the sanctification of 
the souL The Egyptians understood the use of incense 
as symbolical of the purification of the soul by prayer. 
Catholic writers generally treat it as typifying contrition, 
the preaching of the gospel, the prayers of the faithful, and 
the virtues of the saints. (a b.) 
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INCEST, carnal connexion between persons so related 
that marriage could not take place between them according 
to the Levifcical rules. In England incest has not geneially 
been treated as a crime, although, along with other offences 
against morals, it was made punishable by death m 1650. 
Since the Restoration it has, to use Blackstone’s pluase, 
been left to the “feeble coercion of the spiritual courts.” 
Under the divorce law, incest is one of the aggravations of 
adultery which entitle a wife to divorce her husband In 
the law of Scotland, it is a crime nominally punishable with 
death, but the penalty usually inflicted is penal servitude 
for life. This sentence was actually pronounced on a man 
m 1855. In the United States, as m England, incest is 
not an indictable offence at common law, but it has been 
made so by the legislation of some of the States 
INOHBALD, Mbs Elizabeth (1753-1821), an English 
actress, dramatic author, and novelist, was bom 15th 
October 1753 She was the daughter of a farmer at 
Standmgfield, near Bury St Edmunds, Suffolk, her maiden 
name being Simpson. On account of the death of her 
father in her eighth year, she and her sisters never 
enjoyed the advantages of school training or of any 
regular supervision m their studies, but they nevertheless 
seem to have acquired at an early period refined and 
literary tastes A favourite amusement of the family 
was readings, chiefly of a dramatic kind, and Elizabeth, 
notwithstanding that she was afflicted with an impedi- 
ment of speech, winch drove her into solitude, soon 
conceived a strong desire, not only to see the great world, 
but to become an actress After making an attempt with 
little success to secure an engagement in a Norwich 
theatre, she in April 1772 left secretly for London, where 
she made the acquaintance of several managers and actors, 
but with no better fortune. In June she, howevei, 
married Mr Inchbald, a comedian in Drury Lane Theatre, 
and in September following she made her debut as an 
actress m the character of Cordelia, her husband taking 
the part of Lear. For several years she acted along with 
her husband m the provinces, but notwithstanding her 
great beauty and her good mental aptitude for acting, the 
impediment in her speech, by rendering rapidity and ease 
of utterance impossible, prevented her from attaining to 
more than very model ate excellence. After the death of 
her husband in 1778 she continued for some time on the 
stage, but her success as a diamatie author led her to 
retire m 1789. She died at Kensington, August 1, 1821. 

21is I ncli bald’s plays amount to nineteen m all Some of them 
weie foi a time very successful, especially TVncs as they were and 
Maids as they are Among the others may be mentioned Such 
Things Are , The Mamed Man , The Wedding Day , The Mid- 
night Hour ; Bvmjone has his Fault , and Zotets' Votes She also 
edited a collection of the British Theatre , with bicgiaphieal and 
critical remarks, 25 vole , 1800-1809 , a Collection of Fat cos , 7 vols , 
1809 , and The Model n Theatre , 10 vols , 1809 Her fame, how- 
ever, now rests chiefly on her two novels, A Simple Stony, and 
Nature and Art These works possess many minor faults and in- 
accuracies, but on the whole their style is easy, natural, and grace- 
ful, and if they are tainted in. some degiee by a moibid and 
exaggerated sentiment, and display none of that faculty of creation 
possessed by the best writers of fiction, the pathetic situations, and 
the deep and pure feeling pervading them, seeuied for them a wide 
but now a waning popularity Some time before her death Mrs 
Inchbald destroyed an autobiography foi which she had been 
offered £1000 by Phillips the publisher j but her Memoirs, compiled 
by J Boaden, chiefly from her private journal, appeared m 1833 m 
two volumes An interesting account of Mrs Inchbald is contained 
m Records of & Girlhood, by Frances Ann Kemble, 1878. 

INCUBATION. See Bibbs, vol in. p 775, and Eb- 
PBomjOTroi*. For Abtipicial Ihcubatioh, see Pouxtby. 

INDEPENDENTS, a religious denomination whose 
distinctive ecclesiastical principle is that the individual 
congregation or church is a society strictly voluntary and 
autonomous, standing directly under the authority of 
Jesus Christ, living m immediate dependence on Him, and 
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responsible to Him alone for its beliefs and acts as a 
Christian society. Its ideal stands distinguished, on the 
one hand, from Episcopacy by having no gradations of 
ministerial or clencaL orders, or persons above the indi- 
vidual congregation invested with administrative or 
judicial authority, and, on the other hand, from Presbytery 
by having no gradation of couits or representative bodies 
possessed of legislative and judicial functions. These 
distinctions imply others Episcopacy and Presbytery 
are essentially organized and mcorporafcive systems, build- 
ing all the societies they comprehend into a political unity, 
but Independency is essentially voluntary and individual- 
izing, satisfied with a spiritual unity, refusing to peimit 
its various societies to be built into a political oigamsm, 
lest it should do violence to the rights of conscience, or 
prevent or even supersede the duty of the exercise by the 
individual of his own judgment in matteis of religion. 
Episcopacy and Presbytery regard the collective organiza- 
tion as the church, but Independency the individual 
congregation, investing it with the attubutes and pre- 
rogatives the other systems leseive for the organized whole 
Its members possess equal rights, and are bound by 
equal obligations They constitute a state whose citizens 
are all enfianchised, and are so because citizenship is 
limited to the qualified, who, having sought it voluntarily, 
voluntarily letam it Independency may be said to affirm 
its ecclesiastical m order that it may realize its religious 
principle, that religion is purely a matter of the conscience, 
not to be created, extended, or reformed by any political 
mechanism or agencies, but by moral means, through men 
who seek to have it believed and embodied by men for 
reasons that commend themselves to the conscience, free 
and unconstrained It thus holds that the best service 
the state can render to religion is to leave it free to 
live and act according to its own nature, in obedience to 
its own laws, prompted by its own impulses, guided by 
its own spirit and judgment. 

Independency rose m the reign of Elizabeth, and may be 
said to have been bora of the despair of seeing religion 
reformed and vivified on any one of the then followed lines, 
The peculiar condition of the Anglican Church at this 
period is well enough known. There were men in it who 
wished it to be independent of Home, but to lemam as far 
as possible Catholic while Anglican, and there were men 
who wished it to be conformed m doctrine and polity to 
those churches of the Continent that were by pre-eminence 
the Reformed. These latter were the Puritans, and their 
endeavour was to reform the church through the state, 
to persuade 01 compel the constitutive and sovereign 
will to make it such as they could conscientiously approve. 
But it was inevitable in a time of strong religious feeling 
that some more dating spirits should endeavour to break 
through the anomalies of the Puritan position. If their 
consciences demanded, and the civil authority refused, 
refoira, was it either right or dutiful to submit to the civil 
anthouty as against the conscience ' 2 Was there no other 
way of reformation than by its consent ® Was the Chris- 
tian man lelieved from all responsibility and obligation 
to obey conscience when the magistrate foibade him to do 
so *2 In so foibidding, was not the magistrate stepping 
out of his own province $ Was the church he could so 
rule as to prevent the realization of the Scriptural ideal a 
rightly conceived and constituted Church ' 2 Was it the 
apostolical way so to work as to plant, to purge, to organize 
churches only as Caesar gave consent 12 And could any 
but the apostolical way be light A 

These were the questions that created Independency, 
In the writings of the first Independent, Robert Browne 
(see Brown, Robert), lies the first crude attempt at an 
answer He is possessed with the idea that reformation 


is necessary, and is to be accomplished, not by the state, 
but by the action and cooperation of men who aie them- 
selves reformed and renewed The Puntans have committed 
two gieat mistakes . they have imagined that leformatioa 
is a thing of polity only, to be carried out by changes m 
the organism, as it were, or structure of the chinch, 
leaving many, perhaps the immense majority, of the 
individuals who constitute it unrefoimed, and they have 
waited and are waiting to have the work done through 
and by the magistrate Browne sets himself absolutely 
against both positions. “ The kingdom of God,” he says, 
“ was not to be begun by whole parishes, but rather of 
the woithiest, be they ever so few .” 1 This means that a 
cliuich cannot be cieated by any political act out of such 
material as it finds m a parish, but only of the godly, men 
who are consciously and sincerely Christian, So he defines a 
church as <c a compame or number of Christians or believers, 
who, by a willing covenant made with their God, are under 
the government of God and Christ, and kepe his lawes in one 
holie communion ” 2 This idea of a church was as unlike 
as possible to the Church of England idea], and made it 
as it actually existed so offensive to Biowna that he held 
communion with it to be a cardinal sm Blit it also made 
him particularly impatient with what he called the 
(i wickednesse of those preacheis which will not reforms 
themselves and their charge, because they will taue till the 
magistrate commaunde and compell them ” 8 This led 
him to discuss principles and state positions that curiously 
anticipate some of the most modern views as to the relation 
of the civil authority to religion and the church . 1 But the 
tunes were not ripe for either the criticism or the realization 
of Browne’s ideas. They weie extiavagances to his own 
day, failure attended him eveiywhere — due partly, perhaps, 
to the angulauties of the man, and partly to the prematurity 
of the system ; his name was covered with ridicule ; and 
Brownish became the epithet the early Independents most 
disliked and resented. 

But the problems that nad exercised Biowne were too 
vital to religion to be his alone. They occupied many 
minds, and of these not a few looked m a similar direction 
for a solution Geneva was at once the strength and the 
weakness of the Puntans ; — their strength, because it gave 
them their ideal realized , their weakness, because it made 
them think that the only method of realization was m and 
through the state. The Puritan leadeis were mainly 
scientific theologians, like CaLfcwrigkt and Travers, Peikins 
and Ramolds, men who strenuously adhered alike in 
doctrine and polity to the principles and methods of their 
school. But the eailiest Independents were men of simpler 
minds, educated indeed as well as the English universities 
could educate them, but of less specific and elaborate 
training. They studied their own times and interpreted 
their own duties in the light of the New Testament, and 

1 A Tim and Skoit Declaration, Doth of the Clothes ing and Joyn- 
mg together of ca lam Persons, and also of the Lamentable Li each and 
Dimsion w* fell amongst them, p 6. Tins is to a ceitam degree 
autobiogi aplncal, a &toiy of Biowne’ s stniggles and failiue to lealhe 
Ins ideal. But see Dextei’s Oongi egationalism of the Last Thus 
Hundred Tears , pp 82, 92 ff 

2 See A Boole id 1 DKeweth the life and Manna s of all tiue 
Ohnstians, and howe vnhle they are mto Tuikes and Pqpistcs ami 
Heathen Folle, &c (MidcHebvrgli, 1582), definition 85, 

5 So runs the sub-title of one of the ti acts he published -while at 
Middlebiug- — A Teatise of Defamation without Tary\ng for Ame 
(1582) 

4 “Thus,” he sayh, f Hhey (the magistrates) may doe nothing con- 
cerning the Church, but onehe civihe, and as civile Magistrates ; that 
is, they have not that authorrtie oner the church, as to be Proplietes 
or Pnestes, or spnituall Kings, as they me Magistrates ovei the same , 
but onelie to rule the common wealth in all outwarde Justice, to mam- 
tame the right welfare and honor thereof with outwarde powei, bodily 
punishment, and civdl forcing of men,”— A Treatm of Reformation , 
p. 12. 
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inferred that as the apostles had proceeded they ought to | 
proceed, that the methods proper to the apostolic age were 
also the methods proper to their own. These methods 
were individual, not national, churches were founded, 
religion created and reformed, not by cml authorities or 
agencies, but by preachers who persuaded men to belie re, 
gathered the believers into communities or brotherhoods, 
each standing in a fraternal relation to all the rest, none 
occupying a position of political superiority or dependence. 
The early Independents believed that m this way only was 
it possible to letorm religion m England, and they acted on 
their belief, separating themselves from the Anglican Church, 
forming themselves into communities on what they regarded 
as the Scriptural model, and working m what was conceived 
to be the apostolic method But separation from the church 
was a capital crime, equal to a denial of the loyal supremacy , 
and so every inveterate separatist became liable to death. 
And early Independency was not without its martyrs In 
the snmmer of 1583 two men, Thacker and Coppm, were 
executed at Bury St Edmunds for refusing to conform to 
the church, and “ dispersmge of Biownes bookes and 
Harrisons bookes 33 They justified their refusal on the 
ground that “her Majestie was chieffe ruler civihe, but no 
further/ 1 Two much more remarkable men, who met with 
a similar fate, were John Greenwood and Henry Barrowe 
Both were graduates of Cambridge, Greenwood had been 
ordained a priest , Barrowe was a barrister, a member of 
Graj's Inn. “He made,” as we know on the authonty of 
Lord Bacon, 1 “ a leap from a vain and libertine youth to a 
preciseness in the highest degree, the strangeness of which 
alteration made him veiy much spoken of/ 3 Both became 
separatists, and were very active in the numerous conven- 
ticles that were then being held in and about London 
Their principles were not so extreme as Browne’s, their 
position being, as it weie, intermediate between bis and 
the Puritan. In his notion of the church as a society of 
the godly or the convex ted, politically independent alike as 
regards other churches and the state, they agree with him , 
m his notion of its rigidly democratic constitution, they 
differ, inclining more to leave its government in the hands 
of certain specially chosen men. Their ideal is a sort of 
Presbyterial Independency. They think of the church as 
“A compame of Faithfull people; separated from the 
vnbelieversand heathen of the land * gathered in the name 
of Christ, whome they truelie worship, and redily obey as 
their only King, Priest, and Prophet * ioyned together as 
members of one bodie * ordered and gouerned by such 
officers and lawes as Christ m His last will and Testament 
hath thereunto ordeyned/ 3 &c. 2 

Of course, this conception placed them in direct anta- 
gonism to both the Genevan and Anglican ideals and 
methods. They condemn “Mr Calvme ” because “he 
made no scruple to receave all the whole state, even all the 
profane ignorant people, into the bozome of the church, to 
administer the sacramentes vnto them/ 33 They condemn 

1 “ Observation# on a Libel n j Letts) $ and Life , by Speddmg, vol 
i. p 185. 

J A Oillet food of ceriame Letter and Conferences, lately passed le- 
find cvtfuitie P teachers and Two Prisoners in the Fleet (1590), p 
67. These letters were addressed to the Puritan leaders, and state the 
radical point of divergence of the two systems. This was the church 
idea, Greenwood and Barrowe, m all their prison Conferences, which 
were many, fall back on this idea. — ^Christ’s church always consisteth 
of a holy free people, separate from the world, rightly called and 
gathered unto Christ, walking forth m faith and obedience * 

3 Barrowe, A Brief Bisemtene of the False Church (1590), p 33 
This is Barrowe’ s principal work, hut he mid Greenwood were both 
prolific and vigorous winters They had a lengthy controversy with 
Mi George Giffoid, a H Conformable Puritan,” who charged them with 
being the “ Honatists of England v They and the Puritans were 
curiously most deeply at fend. Yet it was only natural. The Pun- 
tans were anxious to show that they had no kinship with the 
Brownists, the Brownists were anxious to drive the Puritans to the 
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the Church of England because it comprehends “ all the 
profane and wicked of the land,” 4 and maintain that 
« Christ is onely head of His church, and His lawes may 
no man alter 31 , that the prince is no more than a mere 
member of it , that, if he sm, not to excommunicate him is 
to neglect “ God’s judgmentes, their dutie and the prince’s 
salvation ” The Anglican Church was thus conceived as 
founded on a wrong principle, worked m a wrong method, 
and hindered rather than helped by its dependence on the 
state Whitgift asked Bairowe whether, if the prince 
delayed or refused to reform abuses, the church should 
pioceed without him, and his answer was, “it might and 
ought, though all the princes of the world should prohibit 
the same upon pam of death ” Ideas like these logically 
involved separation as a duty , the ideas they contradicted 
as logically made it a crime. The age was not without the 
courage of its convictions , and Barrow© and Greenwood 
died for theirs, April 6, 1593. Shortly afterwards (May 
29) John Peniy or Ap Henry, a friend and associate, 
expiated the same sm m the same way 

In spite of the severely repressive measures of the 
Government, the Independents continued to multiply In 
the last decade of the 16fch century numerous separatist 
communities were formed, 5 especially m London and the 
eastern and north-eastern counties Their conventicles 
were often surprised, and in 1596 it was reckoned that as 
many as twenty-fom had died m prison, representing of 
course but a small proportion of those actually confined 
Plainly England had as yet no room for Independency, and 
the Independents who wished to keep a good conscience 
, were forced to think of seeking a home elsewhere Cer- 
! tain of their leaders had, indeed, m 1592 organized a 
church m London, with Francis Johnson as its pastor, and 
Greenwood as its teacher , but they were so watched and 
hunted and harassed — fifty-six of its members having been 
seized at one time and imprisoned — that they resolved, con- 
vinced by the fate of Barrowe, Greenwood, and Penry 
that a peaceable life in England was impossible, to emigrate 
m a body. Holland was then the common refuge of the 
distressed for conscience’ sake, the place where the outcasts 
alike of Prance and Spain and England found a free and 
even generous home. The Independents, after trying 
dampen and Haarden, settled finally at Amsterdam. There 
they completed their church organization, appointing 
Francis Johnson pastor and Henry Ainsworth teacher. 
Johnson was a native of Kichmond in Yorkshire, had been 
a fellow of Christ's College, Cambridge, had been expelled 
the university for publicly teaching the Presbyterian polity, 
and had become pastor of the English merchants’ church at 
Middleburg There he had been zealous against the Inde- 
pendents, had helped to seize and destroy an edition of one 
of Barrowe’s works, but, preserving a copy, had read it and 
been persuaded to adopt its views. He returned to Eng- 
land, associated himself with the author, and became, as 
we have seen, the pastor of the first Independent church in 
England He was a pragmatic man, self-willed, empha- 
sizing his separatism, easily drifting into controversies and 
consequent divisions on minute questions alike of conduct 
and opinion. Ainsworth (see Ainsworth, Hbhry) was an 

logical outcome of tlieir position- — separation Banwe’s fust reply to 
Gifford was the “Plain Refutation, wherein is discovered the Forgeiy of 
the whole Ministry, the Confvsion, False 'Woiship , and Anti-Christian 
Disordei, of these Parish Assemblies called the Church of England” 
(1591) *IbicZ,v 9 

5 In 1593, m a debate on a Bill to explain the statute 23d of Eliz 
1580, and for the further reducing “ disloyal subjects to obedience,” 
Sir Walter Raleigh declared that there were “as many as twenty 
thousand ” Brownists in England. He was anxious that they should 
be “rooted out of the commonwealth/’ but was alarmed lest the law 
that was needed to do so should turn out to be capable of use against 
liberal-minded Conformists like himself. Bee D ‘Ewes, p 517, An 35 
Eliz. 
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altogether nobler spiut, devout, simple-minded, erudite, 
one who “ had not his better for the Hebiew tongue in the 
university (of Leyden) nor scarce m Europe,” anxious only 
to be allowed to search out the meaning of Scripture and 
teach it to his people The church under these two men 
had a somewhat troubled history, and divided at length, 
part going with Johnson, part with Ainsworth, the cause 
of the division being as to the office and power of the 
elder The former held that the church had power to 
elect, but not to depose, the elders, who were its leal gov- 
ernors, but the latter held that the elders weie responsible 
to the church, which had the power, as to appoint, so also 
to depose and excommunicate them Johnson was moving 
away from Independency, as it is now undei stood, but 
Ainsworth towards it. Their church is significant as an 
attempt to realize the ideal of Barrowe and Gieenwood, a 
provisional or tentative Independency, but no more 

A much more successful attempt at realizing the Indepen- 
dent ideal was made at Leyden under the leadership of 
John Robinson (see Robibson, John) He and his people 
came from Scrooby, m Nottinghamshire Their head- 
quarters had beeu at first at Gamsborough-on-Trent, In 
1606 one section of the church under John Smyth — who 
was to become the most extreme of separatists, discovering 
that baptism by a corrupt church was none, to rebaptize 
himself and become founder of the General Baptists — 
emigrated to Amsterdam , the other organized themselves 
under Bobmson at Scrooby But peace was impossible , 
flight became necessary So m 1607 and 1608 they suc- 
ceeded m escaping m detachments to Holland, settling first 
m Amsterdam, ultimately m Leyden There the fine 
qualities of Bobin&on found a congenial soil, and developed 
as they could not have done in the less generous an of 
England. Leyden helped to make English separatism into 
Independency What is developed m antagonism is ill de- 
veloped, full of exaggerations, undue emphases, antitheses 
so sharply stated as to be almost, even when tiue, danger- 
ously near the false. A proscribed faith may be strong, 
but can never be sweet } and the strength that is bitter is 
not a purely religious strength So Independency m Eng- 
land m the days of Whitgiffc and Bancroft was too much 
hated and hunted to be able to say the best word and do 
the best thing for itself But Independency m Leyden, — 
breathing the free an of the Dutch republic, living m open 
fellowship with all its institutions, braced by its stiong en- 
thusiasm for liberty, its robust religious faith, its brilliant 
and fruitful intellectual activity, then at its best and 
brightest m the young university of the city, — was Inde- 
pendency planted where it could do approximate justice to 
its own ideal. The influence of the changed conditions 
soon became manifest m its happier spirit. The church at 
Leyden lost the narrow and ungenerous spirit of sepa- 
ratism, pleaded for the duty of communion with the godly 
in the Church of England and the othei reformed churches 
On this point Bobmson wrote with eloquence and acted 
with courage, his spirit gL owing the larger the longer he 
lived While professing “ a separation from the English 
national, provincial, diocesan, and parochial church, and 
churches, m the whole toimer state and Older thereof,” he 
yet confessed and declared that he had still “ the same 
faith, hope, spnit, baptism, and Lord” asm the Ohuich of 
England, that he enjoyed fellowship with her “many 
thousands ” of godly sons, and that occasional “ hearing of 
the word of God as theie preached ” was both lawful 
and necessary to him as a Christian man 1 This most 
geneious spirit and conduct involved Bobmson in a long 
and bitter controversy with Helwys and other extieme 
separatists, who held approval of anything or any one 
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connected with the Anglican Church to be altogether asm; 
but it m no way modified the rigour of his Independency, 
His definition of a church is almost identical with 
Banowe’s “A company, consisting though but of two or 
thiee, separated from the world, whether unchristian or 
anti-chris fcian, and gathered into the name of Christ by a 
covenant made to walkm all the ways of God known unto 
them, is a church, and so hath the whole power of Chust ” 2 
Its independence, its sufficiency as a church alike m what 
concerned idea and reality, he strenuously maintained. 
Thus “ neither was Peter or Paul moie one, whole, entire, 
and perfect man, consisting of their pads essential and 
integral, without lelation unto other men, than is a parti- 
cular congregation, rightly instituted and ordeied, a whole, 
entire, and perfect church immediately and independently, 
m respect of other chuich.es, under Christ ” 3 Above a 
ehuich so conceived there could be no authoritative person 
or court, ecclesiastical or civil, it was armed with all the 
powers necessary to do the will of its Head, and to mterfeie 
with it was an unlawful interfeience with rights it had 
received from Him. Office did not exalt a man above the 
brotheihood , the clergy were but Chnstians, and good 
only as Christians. To samtship, and not to office, was 
piomised the foigiveness ot sms. “The estate of a saint is 
most happy and blessed, though the person never so much 
as come neai an office , but, on the contrary, an officer, if he 
be not also and fiist a saint, is a most wi etched and 
accursed cieature ” 4 Acts to be acts of the chinch must be 
collective, done, not by the cleigy oi the officeis only, but 
by the brethien as well 5 The church was, indeed, an 
ecclesia, an assembly, called out and called together by the 
public preaching of the woid, but forming m its collective 
and corporate character a body possessed of supreme 
authonty, of all the attributes, lights, and prerogatives that 
belong to those who rule It is evident that a conception 
of this kind was full of piomise It showed a Aim tiust 
m the capabilities of individual Chii&tian men to exercise 
the lights of citizenship within the kingdom of God. It 
made it m the highest degree wrong foi any ruler or 
body of rulers to enforce their own belief on the people. 
And it was as opposed to ecclesiastical as to civil tyranny, 
whether m its Episcopal or Presbytenal form. Bobmson, 
indeed, was far from seeing oi coiuageou&ly deducing all 
the consequences implied m his Independency. He was 
even illogical enough to state, though m a hesitating way, 
principles radically incompatible with it He concedes 
“that godly magistrates aie by compulsion to lepress 
public and notable idolatry, ” by some penalty “ to provoke 
their subjects universally unto healing foi then mstiuction 
and conversion ” , but he denies that any king is at libeity 
to inflict death upon all that refuse to be drawn into 
covenant with God, or remain wicked and unrepentant 6 
He knows well enough the utmost coercion can do “By 
this couise of compulsion many become atheists, hypocrites, 
and familists, and, being at first constLained to practise 
against conscience, lose all conscience afterwaids ” Libeity 
is too complex a notion to be easily and m all its 
bearings grasped, and liberty m religion too gieat a 
thing to be suddenly and all at once understood and 
realized 

The Leyden church is the parent of Independency alike in 
England and America In 1616 Henry Jacob, a native of 
Kent, a giaduate of Oxford, one of Johnson’s converts, 
pastor awhile of a church at Middleburg, then a lesxdent 
with Robinson at Leyden, returned to England, and founded 
an Independent church at SouthwaLk In 1620 a little 
company led by Elder Brewster and Deaeon Carver sailed 
from Delftkaven, landed m the*midst of a severe and stormy 

3 Ibid , in 16 
* Ibid, 1L 311, 315 


J .Robinson, Wml Is, m 377-8, 


2 Bobmson, Woi hs t n 132 
4 Ibid , n 228. 5 Ibid., 449 
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winter on the North American coast, and there laid the 
foundations of the New England States, with all they were 
to bo and to create Jacob had been all through his exile 
anxiously looking towards England. In 1609 he had 
addressed to King James “ An Humble Supplication for 
Toleration, 3 1 m which he begs that “each particular 
church may be allowed to partake in the benefit of the 
slid toleration, may have, enjoy, and put m execution and 
practice this her right and privilege, 37 viz, “to elect, 
or lam, and deprive her own ministers, and to exeieise all 
the other points of lawful ecclesiastical jurisdiction under 
Christ.” This may be regarded as a clear and explicit 
statement of the early Independent position, its claim for 
toleration based on its conception of the Christian church, 
its plea for liberty of worship based on its principle of 
individualism and the rights of the individual conscience. 
Yfhth what was here asked it would at any tune in 
the 17th centuiy have been satisfied, but the Anglican 
policy of Elizabeth, and James, and Charles I. proceeded 
on this principle, that to allo^w diversity was to destroy 
unity, to permit the growth of elements that would prove 
fatal to the church, involve the denial of the royal authority 
and the break-up of the state Yet the veiy severity of the 
Anglican policy strengthened Independency. It helped to 
identify the struggle foi liberty of conscience with the 
struggle for English liberty. 

Up to 1610 little formal progress was made. Churches 
did not multiply, Laud was too active, and the Star 
Chamber too vigorous. But the real progress was immense. 
Statesmen were persuaded that a system which required so 
harsh a policy could not be right. Religious men who 
could not conform went to live in lauds and under laws 
where obedience to conscience was passible There was a 
double emigration, to the Continent and to New England 
In Arnheim, Thomas Goodwin and Philip Nye ministered 
to a small congregation , m Rotterdam, Hugh Peters and 
William Ames, the most skilled, scholastic, and disputations 
theologian of the early Independents, who came from his 
professorial chair at Eraneker in 168*3 to die at Rotterdam 
a year later. Here, too, when Ames was dead and Peters 
gone to New England, came Jeremiah Burroughs, William 
Bridge, and Sidrach Simpson, all of them names that were 
to be conspicuous and influential in days to come. 

Bub the emigration to New England was much the more 
important alike as regards its influence on Independency 
and English history. Ifc has been calculated that in the 
period 1620-1640 upwards of 22,000 Puritan emigrants 
(the figures have been placed as high as 50,000} sailed from 
English and Dutch ports The reasons that compelled 
their departure determined their quality , they were all 
men of rigorous consciences, who loved their fatherland 
mm% but religion more, not driven from home by mercan- 
tile necessities or ambitions, but solely by their determina- 
tion to be free to worship God, They were, as Milton 

1 An IlumbU SwpplkcUim for Toleration, and Liberty to engcy and 
i hm u the Ordinances of Jesm Christ m the Administration of Jus 
Chinches in lieu of Hwtrnn Constitutions (1609 , no place or printer). 
In the following year J actfb published a work on The Divine Beginning 
and Institution of Christ's true Visible or Ministerial Church , and m 
1612 a sequel to the above, A Declaration and Plainer Opening of 
e'vtxin Points (published at Middleburg). This latter is remaikable 
as containing the earliest use, in the ecclesiastical sense, of the word 
C£ Independent ” 4 4 Where each ordinary congregation givefh their free 
consent m their own government, there certainly each is an entire 
and radepe ideut body-politic, and endued with power immediately 
under and &om Christ, as every proper Church is, and ought to be, n 
p. IS It is interesting to note that the above Supplication is the 
earliest plea for toleiation m the English language, but a few years 
later appeared a much more thoroughgoing work, Religious Peace, or 
a Pirn for Liberty of Conscience (1 61 4} This was by Leonard Busker, 
a Baptist, and to tins body belongs the honour of being the first to de- 
velop the liberty tripled in Independency. Bee Basher’s and other tracts 
qn f 'Liberty of Conscience* 7 in publications of Hanserd Knoll ys Society. 
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said, 2 et faithful and freeborn Englishmen and good 
Christians constrained to forsake then dearest home, their 
friends, and kindred, whom nothing but the wide ocean 
and the savage deserts of America could bide and shelter 
from the fury of the bishops. 33 Men so moved so to act 
could hardly be commonplace; and so among them we find 
characters strong and marked, with equal ability to lule 
and to obey, as Bradford and Brewster, Winslow and 
Standwh, Wmthrop and Dr Samuel Fuller, and men so 
inflexible in their love of liberty and faith m man as Roger 
Williams and young Hariy Vane. And as were the people 
so were their ministers. Of these it is enough to name 
John Cotton, able both as a divine and as a statesman, potent 
m England by his expositions and apologies of the “ New 
England way, 33 potent m America for his organizing and 
administrative power , Thomas Hooker, also famed as an 
exponent and apologist of the “New England way/ 3 whose 
book was commended to theologians at home by Thomas 
Goodwin, and whose early death was lamented by Cotton 

in lines which told how 

Sf Zion’s beauty did most clearly shine 
In Hookei’s lule and doctme, both divine ” 

John Eliot, famous as the “ apostle of the Indians, 3 ’ first 
of Protestant missionaries to the heathen , Richaid Mather, 
whose influence and work were earned on by his distin- 
guished son, and his still more disfcinguishedgrandson, Cotton 
Mather The motives and ciicumsfcanees of the emigrants 
clefceimmed their polity, they went out as chinches and 
settled as church states. They were all Puritans, but not 
all Independents — indeed, at first only the men fiom 
Leyden were, and they were throughout more enlightened 
and tolerant than the men of the other settlements. 
Wmthrop’s company were noncomfornusts but not sepaiat- 
istSj esteemed it “ an honour to call the Church of England, 
from whence we rise, out dear mothei, 33 emigrated that they 
might be divided from her corruptions, not from herself. 3 
But the new conditions, backed by the special influence of 
the Plymouth settlement, were too much for them , they 
became Independent, — first, perhaps, of necessity, then of 
conviction and choice Only so could they guard their 
ecclesiastical and their civil liberties These, indeed, were 
at first foimally as well as really identical In 1631 the 
general court of the Massachusetts colony lesolved, <c that 
no man shall be admitted to the freedom of this body 
politic, but such as are members of some of the churches 
| withm the limits of the same.” 4 Church and state, 
citizenship m the one and membership m the other, thus 
became identical, and the foundation was laid for those 
troubles and consequent seventies that vexed and shamed 
the early history of Independency m New England, 
natural enough when all their circumstances aie fairly 
considered, indefensible when we regard their idea of the 
relation of the civil power to the conscience and religion, 
but explicable when their church idea alone is regarded. 
And this latter was their own standpoint , their acts were 
more acts of church discipline than those of civil penalty 
Meanwhile, the growth of the New England States and 
their Independency in religion exercised extraordinary 
influence in England lb encouraged the Puritans, opened 
to them a refuge from the Anglican tyranny, showed them 
an English state where the bishop had ceased to trouble 
and where their own principles were active and realized. 
Laud thoroughly comprehended the situation, saw that 
Independency in the colonies must be struck down if 
Anglican policy was to succeed at home. They were a 

s “ Of Reformation m England/ 7 bk fa,, Worts, p 14 (ed 1834) 

% “ The Bumble Request of His Majesties Loyall Subjects, the Gover- 
nanr and the Company Ute gone for Hew England,” 1630 , referred to 
in Young’s Chrm Massmh , pp 295-299 (1846) 

4 Dexter, Congregationalism of the Last Three Hundred Tears „ 
p. 420. 
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receptacle for schismatics, “ from whence, as from the bowels 
of the Trojan horse, so many incendiaries might break out 
to inflame the nation , ” and so it would be necessary to send 
them a bishop “ for then better government, and back him 
with some foices to compel, if he were not otherwise able 
to persuade, obedience ,?1 But home politics alone were too 
much for Laud : and on his downfall and the outbreak of the 
civil war New England Independency became, on account 
of its influence on the ecclesiastico-political question, still 
more potent in English affairs The Independent patty m 
the WestmmsteL Assembly — which had been called to advise 
parliament — was small, but influential Its minis teual 
members weie Thomas Goodwin, a ponderous but learned 
and conscientious man , Philip Nye, a skilful debater and 
adroit man of business , Jeremiah Burroughs, a man of 
sweet manners and gentle disposition, but great prudence 
and flimness , William Budge, and Sidrach Simpson These 
were all marked by conspicuous moderation of view, but 
the lay membeis, like Lord Saye and Sele and Sir Hariy 
Vane, weie more advanced, especially on the cardinal 
question of toleration. The importance of the New 
England States was at once recognized by the parliamentary 
Independents, who made an effort to bring over their three 
most eminent ministers, John Cotton, John Davenpoit, 
and Thomas Hooker The effoit failed, but m place of 
the men books and pamphlets, expository and defensive of 
the (C New England way,” were discharged m quick 
succession upon the English public What gave New 
England its importance was this — it was the first realization 
on a large scale of the principles of Independency Here 
they had been tued under most difficult conditions, and 
had proved thoroughly successful, capable of maintaining 
order m the churches, religion m the state, purity of 
doctrine, and efficiency of discipline What Geneva had 
been to the Pm it ms under Elizabeth New England was now 
to the Independents — it was their religious ideal realized, 
their polity commended by an illustrious example They 
were no longer, as m the days of John Robinson or Heniy 
Jacob, the apologists of an unpopular and strange theory, 
hitheito unrealized save on a scale and under conditions 
that made it ridiculous, charged with all the evils that could 
be proved logically certain to follow from it. On the 
contrary, they had now behind them the church-state beyond 
the ocean, and they could proudly tell how men of English 
blood, who had fled from the Anglican oppression, had tried 
Independency and prevailed So there was the amplest 
controveisy on the points at issue, the Scotch divines being 
specially active on the one side, and American divines, pre- 
faced and introduced and explained by English, on the 
other The controversy did something to lessen the distance 
between Presbyterians and Independents, and did much to 
strengthen the position of the latter m England, It showed 
that independence did not mean isolation, that churches 
that refused to be organized into a political unity still 
constituted a Chnstian brotherhood, that societies that were 
so jealous of their freedom and rights as to deny to every 
external authority judicial and legislative functions could 
yet seek and follow fraternal advice, and meet m common 
councils to advise and be advised But the Westminister 
Assembly and the English Parliament did not approve the 
“New England way,” and the Independents had to be con- 
tented to plead for toleration This, indeed, became their 
great demand — the point on which they and the Piesby- 
tenans differed radically Here the Presbyterians were 
inflexible. Toleration was to them the very man of sm. 
But to the Independents it was the very condition of 
continued existence. Without it England would be no 
better for them under Presbytery than it had been under 
Episcopacy, As to the nature and degree of this toleration, 
1 Heylyn, Life of Laud ) p S69, 
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they were divided into two sections, one model ate, the 
other moie advanced. To the former belonged the 
ministerial members of the assembly, who wished only a 
limited toleration. They did not desire all views to be 
toleiated, but only the views of good men, men of pious, 
tender consciences, not those of infidels or blasphemers 
But the moie advanced section courageously advocated 
absolute toleration, denied that so long as a man was a 
peaceable citizen the magistrate had any right to interfere 
with Ins conscience or conscientious beliefs To this section 
belonged Hariy Vane, Henry Burton, John Goodwin of 
Coleman Street, ablest and most restless of conti o verbal- 
ists m that controversial age, Roger Williams, now a 
Baptist, hut still an Independent, home from America, 
bringing with him the MS. of a great book on this very 
subject, finally, above all, John Milton These were the 
advanced guaid, and thens was the section that made 
Independency so immense a political power m the England 
of the Commonwealth. 

This is not the place to inquire into the causes of the 
sudden and extiaoidmary ascendency of the Independents 
m the time of the Commonwealth Enough to say, it was 
due to causes both political and lehgious — to what may 
be teimed the transmutation of a great religious into a 
great political question The men Independency formed 
and f Diced to the front were remarkable men, stiong of 
will, clear of eye, mighty through faith in their pnnciples 
And their principles were precisely of the kind suited to 
the emergency, republican and revolutionary, but steeped 
m the commanding emotions and enthusiasms of religion. 
They were principles that ennobled man, that asserted the 
rights of the individual, that made it an easy matter to 
deal with the divine lights of kings, or kings too assertive 
of their rights and forgetful of their duties So the Inde- 
pendents had the incalculable advantage of always seeing 
clearly befoie them, knowing their end and nevei being m 
any doubt about the way to it Besides, their theory of 
the church fell m with the spirit of the Commonwealth. 
It made but small distinction between clergy and laity, and 
the man with the gift of speech could easily exercise it in 
preaching So the army when new modelled, formed of 
men of spirit and conviction, became quite a nurseiy of 
Independents, and men like Richaid Baxter found that in 
it there were quite as many ready to edify as wishful to be 
edified Religion thus became, not a matter for the cleigy, 
but the possession of the people, not simply the concern of 
the church, but the business of the whole nation. There 
was considerable diversity m theological opinion The 
moderate men were Calvinists, but among the extreme 
men were Armmians, like J ohn Goodwm, and men as yet 
of no recognized school, like John Milton Independency, 
in short, meant the equal concern of eveiy man in religion, 
alike m its deepest mysteries and most practical precepts , 
and so m a period of religious enthusiasm and foment it 
naturally came to the front and took the lead. But the 
extent of its power under the Commonwealth was the 
measure of the disfavour that came to it after the Restora- 
tion The Presbyterians had been mainly instrumental in 
the bringing back of Chailes, and so it had been indecent 
had no attempt been made to comprehend them within the 
church But m the case of the Independents theie was 
not even an abortive attempt at comprehension. And they 
did not ask what they knew they would nob receive They 
only wished to be tolerated, to be allowed to live, and no 
more At first they thought that tins might be Philip 
Nye had seen the kmg, and was hopeful. But their illusions 
were soon dispelled. In 1661 the Corporation Act was 
passed, which disqualified Nonconformists for municipal 
offices, in 1662 the Act of Uniformity, which drove 
upwards of two thousand ministers out of the church, and 
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silenced all who did not conform; m 1663 the Conventicle 
Act, which prevented Nonconformist congregations meeting, 
not allowing m houses more than five persons beyond the 
famiLy to be present at once In 1665 the Five Mile Act 
foibade non-conforming ministers to come within 5 miles 
of any corporate borough; m 1670 the Conventicle Act 
was made more rigorous , and m 1673 the Test Act made 
Nonconformists ineligible for offices, civil, naval, or military, 
under the crown. Charles, indeed, m his weak way, tried 
to be more generous than his church or parliament, wished 
to tolerate the Nonconformists that he might the better 
tolerate the Roman Catholics Out of this feeling came 
the Declaration of Indulgence m 1672, — which was, inciden- 
tally, the means of proving the strength of dissent, three 
thousand applications being made for licences to use or 
erect places of worship ; but parliament resisted, and 
Charles gave way. 

In the dark daj T s that had now come to them, the Inde- 
pendents, it may well be said, lived with patient courage, 
and learned through their sufferings. They had men among 
them that adorned their adversity, and made even them 
sudden obscurity illustrious. John Owen, late vice- 
chancellor of Oxford, massive, erudite, the ideal of the 
scholastic theologian, building up with patient skill his 
loved science and fencing it round with the sort of argu- 
ments his age understood , Thomas Goodwin, less varied 
but more subtle, not so broad but quite as analytic as 
Owen, dealing with rich delight m the dialectical subtleties 
that pleased hts age, Joku Howe, with a soul above the 
narrowness and bitterness of his day, serene in the midst 
of his troubles, living in sublime contemplation on “ the 
Living Temple,” or the 44 Vision of God ” ; J oseph Caryl 
and William Greenhill, quaint expositors, rich in the lore 
then used to explain the Old Testament , Tkeopkilus Gale, 
the equal of Cudworth in his knowledge of the ancient 
world, full of the great and fruitful idea he has embodied 
in Ms Court of the Gentiles , — these were some of the ejected 
from church or university, and they may help to show the 
quality of the men who were now, because of their Inde- 
pendency, outcasts from the Church of England, and for it 
deprived of their common rights as citizens. Their conduct 
under James showed that they would not purchase their 
own privileges at the expense of the pubhc safety, and 
under William their fidelity to the constitution and liberties 
of England had Its first reward in the Act o f Toleration. This 
was but a small concession, and one that by the Occasional 
Conformity Act of Anne was almost as good as repealed. 
But what had been done could not be altogether undone 
The coming m of the Hanoverian dynasty brought a more 
Eberal spirit into politics, and history has ever since, with 
an occasional period of declension, been a progressive 
movement towards freedom. As one by one its principles 
and claims have been admitted by the state, England has 
become a roomier and healthier place for spirits who feel 
that for religion to be religious it must he free. 

In estimating the work done in England by the Indepen- 
dents, it is necessary to bear in mind the extent to which 
they have supplemented the deficiencies of the Anglican 
Church But for them religion in many places would 
have almost, perhaps altogether, died out They have 
helped to quicken and deepen the religious consciousness 
and life of the English people. Their preachers, too, have 
not been without Influence, which is the more remarkable 
as from the time of the Act of Uniformity till a few years 
ago they were excluded from the national universities 
Soon after the passing of the Act of Toleration we find 
Independent preachers rising to eminence The Foster 
who was celebrated in Pope’s couplet — 

“ Let modest Poster, if he will, excel 
Ten metropolitans in preaching well — 
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was an Independent, and as vigorous as a thinker as he was 
eloquent as a preacher, his answer to Tmdal anticipating 
m its leadmg lines the celebrated argument of Butler m 
his Analogy . Isaac Watts is a name that must still be 
honoured, and Philip Doddridge a name that must be 
mentioned with respect Edward Williams dicl much to 
revive the study of theology m the end of last century and 
early years of this, and Dr Pye Smith showed that withm 
dissent scholarship and theological learning weie still 
possible. The last generation had not a few men of distinc- 
tion. The names of Henry Rogers, Joseph Gilbert, J 
Angell James, Dr Winter Hamilton, Dr Ralph Waidlaw, 
Dr Robert Vaughan, his distinguished son Alfred Vaughan, 
Dl Halley, the historian of Nonconformity m Lancashire, 
and Thomas Bmney of London aie names representative of 
the kind of men that Independency can still produce 

But to complete this sketch of the Independents we must 
add one other element — the work clone by their academies 
and colleges They have always believed m an educated 
ministry, and when cast out of the universities one of their 
very first acts was to found academies. These they had 
great difficulty m maintaining, because of the operation of 
the oppressive acts passed m Charles II 7 s reign , but m 
spite of the difficulties they contrived to do so Tkeopkilus 
Gale had an academy, so had Samuel Ciaclock, Thomas 
Doolittle, Richaid Erankland, and others of the ejected 
ministers. It was possible to keep these only by the 
most frequent changes of place, so as to elude the 
vigilance of the authorities When toleration was gi anted, 
the academies were able in the greater quiet they now 
enjoyed to do better woik One of these may serve as a 
sample. At Gloucester and then at Tewkesbury was an 
academy conducted by the Rev. Samuel Jones. Here 
were educated Thomas Seeker, afterwards archbishop of 
Canterbury, Joseph Butler, bishop of Bui ham, and author 
of the Analogy , Samuel Chandler, one of the finest 
scholars of his clay, who remained m poverty the scholar 
and the Christian Noneonfoimist still, and Jeremiah 
Jones We know, on the authority of an early letter of 
Seeker’s, the method of education followed m Tewkesbury, 
and certainly, measured by the standard of the day, it 
was as thorough as the education was ample. Out of 
these academies the present Congregational colleges have 
grown 

It is unnecessary to attempt any exposition of the 
principles of Independency. These have been made ap- 
parent in the progress of this sketch. It may simply 
be said here that the Independents conceive their church 
order as the primitive and apostolic, and that out of their 
idea of the constitution and older of the primitive Christian 
churches their own system has grown. They believe that 
their conception of the church necessarily involves freedom 
of conscience, the interference with no man’s belief, the 
concession of equal rights to all churches or religious 
societies by the state, and they may well remember with 
pride that J ohn Locke based his plea for toleration on a 
conception of the church essentially akin to theirs 1 Their 
notion of the pastoral office is m no respect sacerdotal, but 
is based on the Okl Testament idea of the prophet, on the 
New Testament idea of the preacher — the man who by 
help or inspiration of God speaks for God to men. And 
the call to his office comes through the people ; the divine 
choice is expressed through the men the divine word 
enlightens and the divine Spirit guides. Their theology 
has been predominantly Calvmistic, though of the more 
moderate type; but there has always been vaiiety of theo- 
logical opinion, subscription and the uniformity it attempts 
to secure being alike impossible to Independency. 


1 Works , n 245 (ed 1759) 
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Tor statistics of the denomination and the reasons which 
have induced it to assume the name Congregationalism 
see Congregationalism 

Author i ties • — Fletcher, History of Independency, 4 vols 1847-9 , 
Heywooil and Wnght, Cambridge University Transactions, 2 vols , 
1854, Vaughan, Memorials of the Stuart Dynasty, 2 vols ,1831, Roger 
■Williams, The Bloody Tenent of Persecution , ed Underhill, 1848 3 
Hanbuiy, Historical Memorials relating to the Independents , 3 vols , 
1839-44, Cailyle, Cromwell's Letters and Speeches, 1845, Undei- 
hill, Tracts on Libc/ty of Conscience and Persecution, 1846 , Masson, 
Life of Milton , 6 vols , 1859-80, Vaughan, The Protectorate of 
Cromwell , 2 vols , 1839, Stoughton, Church and State Two Hun- 
dred Years Ago , 1862, Undeilnll, Broadmead Records, 1847, 
Gould, Documents relating to Act of Uniformity , 1862, Calamy, 
nonconformists 5 Memorial , 3 vols, 1802, Toulmm, Protestant 
Dissenters in England , 1814 , Stoughton, Rvhgion m England under 
Queen Anne and the Georges , 2 vols , 1878, Bennet, History of 
Dissenters during the last Thirty Years , 1839, Baiclay, Inner Life 
of the Religious Societies of the Commonwealth , 1877, Vaughan, 
English Nonconfor mity, 1862, Puce, History of Pr otestant Noncon- 
formity m England, 2 vols , 1836-38, Bogue and Bennet, History 
of Dissenters, 4 vols , 1808-12, Wilson, History and Antiquities of 
Dissenting Churches , kc , 4 vols , 1808-14 , Stoughton, Ecclesias- 
tical History of England , 5 vols , 1867-74, Dextei, The Congrega- 
tionalism of the Last Three Hundred Years , 1880, Neal, History 
of the Pur itans, 5 vols , Waddington, Congregational Histor ?/, 5 
vols , 1869-80 (A M F ) 

INDEX is a word that may be understood either 
specially as a table of references to a book or* moie gene- 
rally, as an indicator of the position of required information 
on any given subject According to classical usage, the 
Latin word index denoted a discoverer, discloser, or 
informer , a catalogue or list , an inscription , the title 
of a book, and the foie or index-finger. Cicero also 
used the word to express the table of contents to a book, 
and explained his meaning by the Gieek form syllabus . 
Shakespeare uses the woid with the general meaning of a 
table of contents or pieface — thus Nestor says ( Troilus 
and Gressida , l 3) — 

And in such indexes, although small pucks 
To then subsequent volumes, there is seen 
The baby figuie of the giant mass ” 

Table was the usual English word, and index was not 
thoroughly natuialized until the beginning of the 17th 
century, and even then it was usual to explain it as u index 
or table” By the present English usage, according to 
which the word table is reserved for the summary of the 
contents as they occur in a book, and the word index for 
the arranged analysis of the contents, we obtain an advan- 
tage not enjoyed in other languages , for the French table 
is used for both kinds, as is indice m Italian and Spanish, 
There is a group of woids each of which has its distinct 
meaning but finds its lespective place under the general 
heading of index work, these are calendar, catalogue, digest, 
inventory, register, summary, syllabus, and table . 1 The 
value of indexes was recognized m the earliest times, and 
many old books have full and admirably constructed ones, 
A good index has sometimes kept a dull book alive by 
reason of the value oi amusing character of its contents 
Mr Cailyle refers to Piynne’s Histno-Mastix as t£ a book 
still extant, but never more to be read by mortal/’ but the 
index must have given amusement to many from the 
curious character of its entries, and Attorney-General Noy 
particularly alluded to it m his speech at Prynne’s trial. 
Indexes have sometimes been nsecl as vehicles of satire, 
and the witty Dr William King was the first to use them 
as a weapon of attack. His earliest essay in this field was 
the index added to the second edition of the Hon Charles 
Boyle’s attack upon Bentley’s Dissertation on the Epistles 
of Phalans, 1698, 

1 Another old word occasionallyusedm the sense of an index is “pye ” 
The late Sir T Duffus Hardy, m some observations on the derivation 
of the word “Pye-Book” (which most piohably comes fiom the Latin 
pica), lemaiks that the earliest use he had noted of pye in this 
sense is dated 1547 — “ a Pye of all the names of such Balives as been 
to accompte pro anno legin legis Edwaidi Sexti pmno ” 
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To serve its purpose well, an index must be compiled 
with care, the leferences being placed under the heading 
that the reader is most likely to seek. An index should be 
one and indivisible, and not broken up into several alpha- 
bets, thus every work, whetbei m one or more volumes, 
ought to have its complete index This important lule 
has been often neglected m English books, and is almost 
universally rejected m foieign ones, to the great incon- 
venience of readers. The mode of arrangement calls for 
special attention , this may be either ehionological, alpha- 
betical, or according to classes, but gieat confusion will be 
caused by uniting the three systems The alphabetical 
arrangement is so simple, convenient, and easily under- 
stood that it has naturally superseded the othei foims, 
save in some exceptional cases Muck of the value of an 
index depends upon the mode m which it is printed, and 
every endeavour should be made to set it out with clear- 
ness In old indexes the indexed word was not brought to 
the front, but was left m its place m the sentence, so that 
the alphabetical order was not made perceptible to the eye 
Theie are few points in which the printer is more Likely to 
go wrong than in the use of maiks of i © petition, and many 
otherwise good indexes are full of the most pexplexing cases 
of misapplication in this respect The oft-quoted instance — 
Mill on Liberty 
on the Floss 

actually occurred m a catalogue There appears now to 
be a revived interest in indexes, and as books daily increase 
the need of some satisfactory digest of mfoimation becomes 
more keenly felt. In 1877 the Index Society was formed 
with the object of making and punting indexes of books 
unprovided with them, of compiling and printing indexes 
of particular subjects, and of gradually preparing a 
universal index for refeience In order to obtain uni- 
formity in the compilation of indexes a series of rules for 
indexing have been drawn up by the society Several 
publications have already been issued to the subscriber. 

The following is a list of some of the most important indexes, both 
of words and of subjects The chief md exes of woi ds ai e dictionanes, 
but these aie a special class by themselves Next come concord- 
ances the first one to the Bible was compiled by Hugo of St Clier 
in 1247, the fust English concordance to the New Testament was 
published m 1536, and to the whole Bible in 1550, compiled by John 
Mai beck Othei Biblical concoi dances are those of R F Hervey, 
1579 , O, Cotton, 1622 (frequently repunted) , J Downame, 1632 ; 
R. Wickens, 1655 , S Newman, 1650, 3d ed 1682, A Crudeu, 
1787 (this superseded all works of the same character) , and R 
Young, 1880 The following concordances may also be mentioned 
- — to the Psalter, 1834 , to the Prayei Book, 1S51 , to the Iliad , 
by 6 L Piendeigast, 1875 , to Shakespeaie, by S. Ayseongh 
(1790), by F Twiss (1805), by Mis Cowden Claike (1845), by J, 
O Halliweli {Handbook Index , 1866), and by A. Schmidt (1874) 1 
and to Shakespeai e’s Poems , by Mi’s H H Furness, 1874, to 
Milton’s Paradise Lost (1741), and to Ins Poetical Works , by Ii J 
Todd (1809), byG L Piendeigast (1857), and by C D Cleveland 
(1867), to Pope’s Works , by E Abbott, 1875 , to Tennyson’s Works, 
by D B Bughtwell, 1869, and another published by Stialian, 1870 ; 
to In Memonarn (1862), to Iveble’s Christian Year, 1871 , and to 
Watts’s Psalms , by D Guy, 1774 A laige numbei of lustoneal 
woiks have been supplied with indexes nr separate volum es Among 
the moie important indexes of piose wnters are those of the woiks of 
Samuel Richardson (1755), Joanna Southcott (n d , and 1815), John 
Stiype (1828), and T Cailyle (1874) , The Wellington Despatches 
(1839) ; Wesley’s Journals (1872) A large number of senes of 
publications of societies and of periodicals have been supplied with 
geneial indexes 

The Indexes to the Statutes and to the J oumals of the Houses 
of Parliament aie peihaps the most elaboiate woiks of the kind 
evei published In 1778 a sum of £12,900 was voted foi indexes 
to the Journals of the House of Commons Few paihamentaiy 
papers aie issued without a satisfactory index being added Most 
of the indexes mentioned above lefei to particulai books, but 
m 1848 Mi W F Poole published m New York an index to sub- 
jects treated m leviews and other periodicals , a second edition uas 
published in 1853 as An Index to Periodical Liter ature A greatly 
enlarged edition is now m preparation with the co-operation of 
English and American libranans A larger work of a similar char- 
acter for scientific literature, but arranged undei authois’ names 

XII. — 92 
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instead of subjects lias been compiled by the Royal Society and 
is entitled Catalogue of Seimtiffi lapei s (1800-73), 8 vols 4to, 1867- 
1S79 ( H B W.*) 

INDEX LIBRORUM PEOHIBITOEUM is the title 
home by the official list of those books which on doctrinal 
or moral grounds the Roman Catholic Chinch, under penalty 
of ecclesiastical censures, authoritatively forbids the 
members of her communion to possess or to read. Most 
Governments, whether civil or ecclesiastical, have at all times 
in one way or another acted on the general principle that 
some control may and ought to be exercised over the 
literature circulated among those under their jurisdiction , 
for various examples, both in ancient and m modern times, 
reference may be made to the article Bibliography (voL 
iii p 658). The earliest known instance of a hst of pro- 
scribed books being issued with the authority of a bishop 
of Rome is sometimes assigned to the pontificate of 
Gelasius (494) and sometimes to that of Hormisdas (514), 
but most probably ought not to be dated earlier than the 
8th century. The document is for the most part, as its 
name implies, a Xotitia Librarian Apocryphonun qui non 
recipinntur , and chiefly consists of an enumeration of such 
apocryphal works as by their titles might be apt to mis- 
lead the unwary into attaching an undue weight to their 
teaching (the “ Acts 33 of Philip, Thomas, Peter, Philip, and 
the Gospels of Thaddseus, Matthias, Peter, James the Less, 
and others) Its concluding paragraph, however, sweep- 
ingly declares all the writings of Simon Magus and of 
many other heretics who are mentioned by name, as also 
of many more whose names have been completely forgotten 
(mimme retinentur), to be repudiated, eliminated entirely 
from the Roman Catholic and Apostolic Church, and 
eternally condemned 1 * Subsequent pontiffs continued to 
exhort the episcopate and the whole body of the faithful 
to be on their guard against heretical writings, whether 
old or new , and one of the functions of the Inquisition 
when it was established was to exercise a Tigid censor- 
ship over books put m circulation. The bishops m their 
dioceses had always, however, a considerable discretion. 
With the discovery of the art of printing, and the wide 
and cheap diffusion of all sorts of hooks which ensued, the 
need for new precautions against heresy and immorality 
in literature made itself felt, and more than one pope 
(Sixtus IT, in 1479 and Alexander VI. in 1501) gave 
special direction to the archbishops of Cologne, Mainz, 
Treves, and Magdeburg regarding the growing abuses of 
the printing press ; in 1515 the Lateran council formulated 
the decree Dt Impremmie Librarian, which required that 
no work should be printed without previous examination 
by the proper ecclesiastical authority, the penalty of 
unlicensed printing being excommunication of the culprit, 
and confiscation and destruction of the books. The 
council of Trent m its fourth session, 8th April 1546, 
forbade the side or possession of any anonymous re lig ious 
book which bad not previously been seen and approved by 
the ordinary ; in the same year the university of Louvain, 
at the command of Charles Y., prepared an £t Index 73 of 
pernicious and forbidden hooks, a second edition of which 
appeared in 1550 In 1557, and again m 1559, Pope 
Paid LY, through the Inquisition at Rome, published what 
may be regarded as the first Roman Index m the modem 
ecclesiastical use of that term (Index auciorurn et Xihroruni 
qm tanqnam hceretid aut mspecti aut perversi ah Officio S> 
Inquidtimis reprohmtur et in unwersa Christiana 
republica interdicuntur). All anonymous works published 
since 1519 were condemned without exception in tills 
Index, which directed its hostility chiefly against works 

1 Haidomn, Cmc., ii 940 ; Labbt, Cone, , iu 938-941. TEe 

docimmt ta ale® been reprinted m Smith's Diet, of Qhr. Amtw * art. 


that seemed unfavourable to the claims of the Pioman curia, 
or maintained the superiority of councils over popes A 
list of sixty-two printers of heretical books was appended. 
At the 18th session of the council of Trent (26th February 
' 1562), m consideration of the great increase m the number 
of suspect and pernicious books, and also of the mefficacy 
of the many previous <f censures ” which had proceeded 
from the provinces and from Rome itself, certain fathers 
were appointed to enquire into these <£ censures/’ and to 
consider what ought to be done m the circumstances At 
the 25th session (4th December 1568) this committee of 
the council was reported to have completed its woik, but 
as the subject did not seem (on account of the great 
number and variety of the books) to admit of being 
properly discussed by the council, the result of its labours 
was handed over to the pope (Pius IY ) to deal with as he 
should think proper. In the following March accordingly 
were published, with papal approval, the Index hbrorwn 
prohibits um. , which continues to he leprmted and brought 
down to date, and the (( Ten Rules 33 which, supplemented 
and explained by Clement Till , Sixtus Y., Alexander 
YIL, and finally by Benedict XIV, (10th July 1753), still 
regulate the preparation of that catalogue. By the first of 
these rules the condemnation of all books already con- 
demned by pope or council prior to 1515 is renewed, by 
the second the works of “heiesiaicks” (Luthei, Zwingli, 
Calvin, Schwenkfeld, Hubmaiei) are condemned whatever 
be their subject, but it is provided that the non-rehgious 
works of those who are heretics merely may on examina- 
tion and approval be permitted, the third and fourth 
relate to translations of the Bible, the fifth ordeis the 
expurgation of lexicons, concordances, and similar com- 
pilations by heretics ; the sixth discourages the circulation 
of books m the vulgar tongue about controversies between 
Catholics and heretics; the seventh, eighth, and ninth relate 
to obscene or grossly superstitions publications ; the tenth 
contains various details of piocedure about the licensing of 
books, and concludes with the declaration that the possessor 
or reader of heretical books is forthwith to be excommuni- 
cated, while the possessor oi reader of hooks prohibited 
on other grounds falls into mortal sin, and is to be dealt 
with severely at the discretion of the bishop The business 
of conectmg the Index to date is now m the hands of an 
ecclesiastical board known as the <£ Congregation of the 
Index/ 3 which consists of a prefect (who is always a 
cardinal) and other cardinals, with whom are associated 
the “ consumers 33 and “ examiners of books * ( qucdificatoi es). 
The Index Zihromm JExpurgandonm or JIxpurgatoi ms 
catalogues the works which may be read after the deletion 
of specified passages, Bishops have the power of granting 
at their discretion the right to read forbidden books, except 
m some reserved eases, where the papal dispensation is 
required. The Roman Index is unfortunately very far from 
being an exhaustive catalogue of works inconsistent with 
Catholic orthodoxy, and thus lacks the interest and vast 
importance it would otherwise have had for the biblio- 
grapher. 

The early Reformers, by their attitude towards writings 
which from their point of view seemed objectionable, fur- 
nished many an argwnmtmn ad hominem to the Catholics 
(see Gretsers learned work, De Jure et More prolnbendi, 
expurgandi, et abolmdi hbros kcereticos et noxios, 1603); 
thus we find Calvin writing to the ministers at Frankfort 
about one of the books of Servatus, with a view to its being 
burnt (Up. 153), Gradually, however, all the Protestant 
churches have recognized the expediency of leaving indi- 
viduals and communities practically free to select for their 
instruction and amusement the works which m the consci- 
entious exercise of their wa responsible judgment they 
may find best adapted to their wants. 
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Plate TNDIA is a great empire of Asia, composed of twelve 

Yl X provinces under direct British administration, and 

about one hundred and fifty feudatory states and princi- 
palities, which equally with the British provinces acknow- 
ledge the pai amount sovereignty of the British crown. 
Geneial The whole empire contains close on l\ million square 
descnp- miles, and 240 millions of inhabitants. The area, there- 
ti0I! fore, is almost equal to, and the population is just equal 
to, the area and population of all Euiope, less Russia. The 
people exactly double Gibbon’s estimate of 120 millions for 
all the races and nations which obeyed Imperial Rome. 

The Name —The natives of India can scarcely be said 
to have a word of their own by which to express their 
common countiy In Sanskrit, it would be called 
“ BhArata-varsha,” from Bharata, a legendary monarch of 
the Lunar line, but Sanskrit is no moie the vernacular of 
India than Latin is of Europe. The name u Hindustan,” 
which was at one time adopted by European geographers, 
is of Persian origin, meaning “ the land of the Hindus,” as 
Afghanistan means “ the land of the Afghans ” According 
to native usage, however, “Hindustan” is limited either 
to that portion of the peninsula lying north of the YindhyA 
mountains, oi yet more strictly to the upper basm of the 
Ganges wheie Hindi is the spoken language. The “ East 
Indies,” as opposed to the “West Indies,” is an old- 
fashioned and inaccurate phrase, dating from the dawn of 
maritime discovery, and still lingering m certain parlia- 
mentary papers lC India,” the abstract form of a word 
derived through the Greeks from the Persicized form of 
the Sanskrit smdki , a “rivei,” pre-eminently the Indus, 
has become familiar since the British acquued the country, 
and is now officially recognized m the impeual title of the 
sovereign. 

The CJountky. 

General Outline — India, as thus defined, is the middle 
of the three irregularly shaped peninsulas which jut out 
southwards from the mainland of Asia, thus corresponding 
loughly to the peninsula of Italy m the map of Europe 
Position Its form is that of a great triangle, with its base resting 
and K pon the HimAlayan range, and its apex running far into 
sliape. t ] i0 ocean p] ie c k Je f p ar fc 0 f jft 8 western side is washed 
by the Arabian Sea, and the chief part of its eastern side 
by the Bay of Bengal. It extends from the 8th to the 35th 
degree of north latitude, that is to say, from the hottest 
regions of the equator to far within the temperate zone. 
The capital, Calcutta, lies m 88° E long. , so that when 
the sun sets at six o’clock there, it is just past mid-day in 
England, and early morning m New York. The length 
of India from north to south, and its greatest breadth from 
east to west, are both about 1900 miles, but the triangle 
tapers with a pear-shaped curve to a point at Cape Comoiin, 
its southern extremity To this compact dominion the 
English have added, under the name of British Barm ah, 
the strip of country on the eastern shores of the Bay of 
Bengal. But on the other hand, the adjacent island of 
Ceylon has been artificially severed, and placed under the 
colonial office. Two groups of islands in the Bay of Bengal, 
the Andamans and the Nicobars ; one group in the Arabian 
sea, the Laccadives ; and the outlying station of Aden at 
the mouth of the Red Sea, are all politically included 
withm tie Indian empire ; while dots on the shore of the 
peninsula itself, representing Portuguese and French settle- 
ments, break at intervals the continuous line of British 
territory 

India is shut off from the rest of Asia on the north by 


a vast mountainous region, known m the aggregate as the Bourn 
Himalayas, amid which lie the independent states of Bhutan danes. 
and Nepal, with the great table-land of Tibet behind. The 
native principality of Kashmir occupies the north-western 
angle of India, with Eastern TurkestAn stretching to the 
north beyond it. At this noifch-westem angle (m 35° N. 
lat., 74° E. long) the mountains curve south wauls, and 
India is separated by the well-marked ranges of the Sufed 
Koh and Sulaiman from Afghanistan , and by a southern 
continuation of lower hills (the Halas, &c.) from Baluchi&tAn. 

The last part of the western land frontier of India is formed 
by the rivei Hab, and the boundary ends at Cape Monze, 
at the mouth of its estuary, m 24° 50' N. lat , 66° 38' E. 
long Still faither southwards, India is bounded along 
the W and SAY, by the Arabian Sea and Indian Ocean. 
Turning northwards from the southern extremity at Cape 
Comoiin (8° 4' 20" N lat , 77° 35' 35" E long ), the long 
sea-line of the Bay of Bengal forms the mam part of its 
eastern boundary. But on thenoith-east, as on the north- 
west, India has again a land frontier. The HimAlayan 
ranges at the noi tli-eastern angle (m about 28° N lat,, 97° 

E long) throw off spurs and chains to the south-east. 

These spurs, which have been but imperfectly exploied, 
and may possibly constitute an independent mountain 
system, separate the British provinces of Assam and 
Eastern Bengal from Independent Burmah They are 
known successively as the Abar, NAga, Patkoi, and Barel 
langes. Turning almost due south in 25° lat , they culmi- 
nate m the Blue Mountain (7100 feet), m 22° 37' N lat , 

93° 10' E long , and then stretch southwaids under the 
name of the Arakan Yornas, separating British Burmah from 
Independent Burmah, until they again rise into the mountain 
of Myeng-mateng (4700 feet), m 19 J° of N. lat. Up to this 
point, the eastern frontier follows, generally speaking, the 
watershed which divides the river systems of the Brahma- 
putra, Meghna, Kuladan (Koladyne), &c , in Bengal and 
British Burmah, from the Irawadi basin in Independent 
Burmah. But fiom neai the base of the Myeng-mateng 
Mountain, m about 19J° lat., the British fiontier stretches 
almost due east, m an artificial line which divides the lower 
districts and delta of the Irawadi in British Burmah from 
the middle and upper districts of that river in Independent 
Burmah. Stretching south-eastwards from the delta of the 
Irawadi, a confused succession of little explored ranges 
separates the British province of Tenasserimfrom the native 
kingdom of Siam. The boundary hue runs down to Point 
Yictona at the extremity of Tenasserim (9° 59' N. lat, 98° 

32' E, long.), following m a somewhat rough maimer the 
watershed between the rivers of the British territory on 
the west and of Siam on the east. 

The empire included witlnn these boundaries is rich m Three 
varieties of scenery and climate, from the highest mountains ^egiona. 
in the world to vast river deltas raised only a few inches 
above the level of the sea It forms a continent rather 
than a country. Bub if we could look down on the whole 
from a balloon, we should find that India consists of three 
separate and well-defined tracts The first includes the 
lofty Himalaya mountains, which shut it out from the rest 
of Asia ; and which, although for the most part beyond the 
British frontier, form an overruling factor m the physical 
geography of northern India. The second region stretches 
southwards fiom the base of the Himalayas, and comprises 
the plains of the great rivers which issue from them The 
third region slopes upward again from the edge of the river 
plains, and consists of a high three-sided table-land, sup- 
ported by the YindhyA mountains on the north, and by the 



732 

Eastern and Western Ghats, which run down the coast on 
either side till they meet at a point near Cape Comorin. 
The intenor three-sided table-land thus enclosed is broken 
by peaks and ranges, interspersed with broad expanses of 
level uplands, and covers the whole southern half of the 
peninsula 

Hiffia- The first of the three regions is the Himalaya mountains 

layas. zu & their offshoots to the southward The Himalayas— 
literally, the “ Dwelling-place of Snow/ 1 from the Sanskrit 
hima, frost (Latin, hiern, winter), and dlaya , a house — 
comprise a system of stupendous ranges, the loftiest in the 
world. They are the Emodus of Ptolemy (among other 
names), and extend m the shape of a scimitar, with its edge 
facing southwards, for a distance of 1500 miles along the 
northern frontier of India At the north-eastern angle of 
that frontier, the Diliang river, the connecting link between 
the Tsan-pu (Sangpu) of Tibet and the Brahmaputra of 
Assam, hursts through the main axrn of the range At the 
opposite or north-western angle, the Indus m like manner 
pierces the Himalayas, and turns southwards on its course 
through the Punjab. The Himalayan region has been 
fully described m a separate article, vol. xi p. 821 
This wild region is m many parts impenetrable to man, 
and nowhere yields a passage for a modern army It 
should he mentioned, however, that the Chinese outposts 
extend as far as a point only 6000 feet above the Gangetic 
plain, north of Khatinandu Indeed, Chinese armies have 
seriously threatened Kkatmandu itself, and Sir David 
Ochterlony’s advance from the plains of Bengal to that city 
in 1816 is a matter of history Ancient and well-known 
trade routes exist, by means of which merchandise from the 
Punjab finds its way over heights of 18,000 feet into 
Eastern Turkestan and Tibet. The Muztagh (Snowy 
Mountain), the Karakoram (Black Mountain), and the 
Changchemno are the most famous of these passes 
The Himalayas not only form a double wall along the 
north of India, but at both their eastern and western 
extremities send out ranges to the south, which pro- 
tect its north-eastern and north-western frontiers On the 
north-east, those offshoots, under the name of the Naga 
and Pafckoi mountains, Ac., form a barrier between the 
civilized British districts and the wild tribes of Upper 
Burmah. The southern continuations of these ranges, 
known as the Yornas, separate British from Independent 
Burmah, and are crossed by passes, the most historic of 
which, the Aeng or An, rises to 4668 (formerly given at 
4517) feet, with gradients of 472 feet to the mile. 

On the opposite or north-western frontier of India, the 
mountainous offshoots run down the entire length of the 
British boundaries from the Himalayas to the sea As 
they proceed southwards, their best marked ranges are in 
turn known as the Snfed Koh, the SuHtm&n, and the H4la 
mountains. These massive barriers have peaks of great 
height, culminating in the Takkt-i-Sul&im&n or Throne of 
Solomon, 11,317 feet above the level of the sea. But the 
mountain watt is pierced at the corner where it strikes 
southwards from the Himalayas by an opening through 
which the K&bul (Gabnl) river flows into India. An ad- 
jacent opening, the Khyher Pass (rising to 3373 feet), the 
Kuram Pass to the south of it, the Gwalari Pass near 
Derd IsmAiI Khin, the Til Pass debouching near Derd 
CrMzl Khdn, and the famous Bolin Pass (5800 feet at top) 
still farther south, furnish the gateways between India and 
Afghanistan. The ffila, Brahui, and Pab mountains form 3 
the southern hilly offshoots between India and Baluchistan, 
and have a much less elevation. 

Biter The wide plains watered by the Himilayan rivers form 

l*® 8 * the second of the three regions into which we have divided 
India. They extend from the Bay of Bengal on the east 
to the Afgh&n frontier and the Arabian Sea on the west, 
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and contain the richest and most densely crowded provinces 
of the empire One set of invaders after another has from 
prehistoric times entered by the passes at their eastern 
and north-western frontiers They followed the courses of 
the rivers, and pushed the earlier comers southwards before 
them towards the sea About 150 millions of people now 
live on and around these rivei plains, m the provinces 
known as the lieu tenant-governorship of Bengal, Assam, 
the North-Western Provinces and Oudh, the Punjab, Sind, 
Bajputana, and otbei native states 

The vast level tract which thus covers northern India is Eiver 
watered by tlnee distinct river systems. One of these systems 
systems takes its rise m the hollow tiough beyond the 
Himalayas, and issues through their western ranges upon 
the Punjab as the Sutlej and Indus. The second of the 
three rivei systems also takes its rise beyond the double 
wall of the Himalayas, not very far from the sources of the 
Indus and the Sutlej It turns, however, almost due east 
instead of west, enters India at the eastern extremity of 
the Himalayas, and becomes the Brahmaputra of Assam and 
Eastern Bengal These rivers collect the drainage of the 
northern slopes of the Himalayas, and convey it, by long 
and tortuous although opposite routes, into India* 

Indeed, the special feature of the Himalayas is that 
they send down the rainfall from their northern as well as 
from their southern slopeB to the Indian plains. Of the 
| three great livers of northern India, the two longest, 
namely the Indus with its feeder the Sutlej and the 
Brahmaputra, take their rise in the trough on the north 
of the Himalayas. The third river system of northern 
India receives the drainage of their southern slopes, and 
| eventually unites into the mighty stream of the Ganges. 

In this way the rainfall, .alike from the northern and 
southern slopes of the Himalayas, pours down into the 
river plains of Bengal 

Throughout the river plains of noithern India, two Oops, 
harvests, and in some provinces three, are reaped each 
year. These crops are not necessarily taken from the same 
land , but in many districts the best fields have to yield 
two harvests within the twelve months. In Lower Bengal, 
pease, pulses, oil-seeds, and green crops of various sorts 
are reaped in spring , the early rice crops m September * 
the great rice harvest of the year, and other grains, in 
November and December. Betoie these last have been 
gathered in, it is time to prepare the ground for the spring 
crops, and the Bengal husbandman knows no rest except 
during the hot weeks of May, when he is anxiously waiting 
for the rams. But it should always be remembeied that 
rice is the staple crop in only a limited area of India, and 
that it forms the everyday food of only a comparatively 
small proportion of the population. It has been estimated 
that, in the absence of irrigation, the rice crop requires an 
annual rainfall of at least 36 inches, and an Indian pro- 
vince requires an average fall of not less than 50 or 60 
inches m order to grow rice as its staple crop. A line 
might almost be drawn across Behar, to the north of which 
the food of tlie people ceases to he rice and becomes wheat 
and millets, &c. There are, indeed, great rice-growing tracts 
m irrigated or low-lymg districts of north-western India, 
but their produce is consumed by the richer classes or 
exported. 

A detailed account of the most important products will be gseagry, 
i found under the heading of “Agriculture,” farther on m the 
present article They are here alluded to only so far as is 
necessary to give a general idea of the scenery of the river 
plains. In the northern and drier regions along the upper 
courses of the rivers, the country rises gently from their 
channels in fertile undulations, dotted with mud villages 
and adorned with noble trees. Mango groves scent the air 
with their blossom in spring, and yield their abundant fruit 
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in summer. The spreading banyan, with its colonnades of 
hanging roots , the stately pipal, with its green masses of 
foliage , the leafless wild cotton-tree, glowing with heavy 
crimson flowers ; the tall, feathery tamarind, and the 
quick-growing babul, rear their heads above the fields. As 
the rivers approach the coast, the palms begin to take 
possession of the scene The ordinary landscape m the 
delta is a flat stretch of rice-fields, fringed round with 
evergieen masses of bamboos, cocoa-nuts, date-trees, areca, 
and other coronetted palms. This densely peopled tract 
seems at first sight bare of villages, for each hamlet is 
hidden away amid its own grove of plantains and wealth- 
giving ti ees The bamboo and cocoa-nut play a conspicuous 
part m the industrial life of the people , and the number 
of products derived from them, including rope, oil, food, 
and timber, has been dwelt on with admiration by many 
writers. 

The crops also change as we sail down the riveis In 
the noith, the principal grains are wheat, barley, Indian 
com, and a variety of millets, such as par (Eolcus 
Sorghum) and bcijra ( Eolcus spicatus) In the delta, on 
the other hand, nee is the staple crop and the universal 
diet In a single district, Eangpur, 295 separate kinds of 
rice are known to the peasant, who has learned to grow 
his favourite crop m every locality, from the solid field, 
which yields the dmmi harvest, to the swamps 12 feet deep, 
on the surface of whose waters the rice eais may be seen 
struggling upwards for air Sugar-cane, oil-seeds, flax, 
mustard, sesamum, palma-chiisti, cotton, tobacco, indigo, 
safflower, turmeric, ginger, coriander, capsicum, cummin, 
and many precious spices and dyes are grown both in the 
North-Western or Upper Provinces, and in the moister 
valleys and delta of Lower Bengal A whole phaimacopoeia 
of native medicines, from the well-known aloe and castor- 
oil to obscure but valuable febufuges, is deuved from shrubs, 
herbs, and roots Besms, gums, varnishes, scents, and a 
bundled articles of commerce or luxury are collected m 
the fields or forests. Vegetables of many sorts, both 
indigenous and imported from Europe, form a large part 
of the food of the people. The melon and huge yellow 
pumpkin spread themselves over the thatched roofs , fields 
of potatoes, yams, and Ivinjal aie attached to the home- 
steads. The tea-plant is reared on the hilly ranges that 
skirt the plains both m the north-west and m Assam ; the 
opium poppy about half down the Ganges, around Benaies 
and PatnA , the silk-worm mulberry still farther down m 
Lower Bengal , while the jute fibre is essentially a crop of 
the delta, and would exhaust any soil not fertilized by 
river floods. Even the jungles yield the costly lac dye and 
tasar silk cocoons The mahud , also a product of the 
jungle, produces the fleshy flowers which form a staple 
article of food among the hill tribes, and when distilled 
supply a cheap spirit The sdl, smu , tun, and many 
other indigenous trees yield excellent timber Flowering 
creepers, of gigantic size and gorgeous colours, festoon the 
jungle , while each tank beais its own beautiful crop of the 
lotus and water-lilies. Nearly every vegetable product 
that feeds and clothes a people, or enables it to trade 
with foreign countries, abounds. 

Northern We come now to the third division of India, namely the 
table- three-sided table-land which covers the southern half or 
laud. m ore strictly peninsular portion of India This tract, 
known m ancient times as the Deccan (Dakshin), literally 
“the light hand or south,” comprises the Central Provinces, 
Berav, Madras, Bombay, Mysore, and the native territories 
of the nizAm, Sindhia, Holkar, and other feudatory states 
It had m 1872 an aggregate population of over 90 millions, 
For the sake of easy remembrance, therefore, we may take 
the inhabitants of the river plains in the north to be now 
nearly 150 millions, and those of the sputhern three-sided 
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table-land at neaily 100 millions The Deccan, in its local The 
acceptation, is restricted to the high tract between the Deccan 
NarbadA (Nerbudda) and the Kistnd rivers; but it is 
popularly understood to include the whole country south 
of the VindhyAs as far as Cape Comonn. It slopes up 
from the southern edge of the Gangefcic plains. Three 
ranges of hills support its northern, its eastern, and its 
western side , and the last two meet at a shaip angle near 
Cape Comorin 

The northern side rests on confused ranges, mnning 
with a general direction of east to west, and known in the 
aggregate as the Vmdhy& mountains. The ViiidhyAs, 
however, are made up of several distinct hill systems. 

Two sacred peaks guard the flanks m the extreme east 
and west, with a succession of ranges stretching 800 miles 
between At the westein extremity, Mount Abu, famous 
for its exquisite Jam temples, rises, as a sohtaiy outpost of 
the Aiavalli hills, 5650 feet above the BAjputdna plain, 
like an island out of the sea Beyond the southern limits 
of that plain, the YmdhyA lange of modem geogiaphy runs 
almost due east from Guzerat, forming the northern wall 
of the Naibada valley The Satpuia mountains stretch 
also east and west to the south of that river, and form the 
watershed between it and the Tapti. Towaids the heait 
of India the eastern extremities of these two converge in 
the highlands of the Central Provinces and their lofty level 
plains Passing still farther east, the lull system finds a 
continuation m the KAimur lange and its congeners, which 
eventually end m the outlying peaks and spurs that form 
the western boundary of Lower Bengal, and abut on the 
old course of the Ganges under the name of the B&jmaMl 
hills On the extieme east, Mount PdiasnAth — like 
Mount Abu on the extieme west, sacied to Jam rites— 
rises to 4400 feet above the level of the Gangetic plains. 

The vanous ranges of the Vmdhyas, from 1500 to over 
4000 feet high, form, as it were, the noithern wall and 
buttresses which support the central table land Though 
now pierced by road and railway, they stood in former 
times as a hairier of mountain and jungle between northern 
and southern India, and formed one of the mam obstruc- 
tions to welding the wdiole into an empire They consist 
of vast masses of forests, ridges, and peaks, broken by 
cultivated valleys and bioad high-lying plains. 

The other two sides of the elevated southern tnangle are Gbits, 
known as the Eastern and Westein Ghdfcs (Ghauts) These 
start southwards from the eastern and western extremities 
of the VmdhyA system, and run along the eastern and 
western coasts of India. The Eastern Gh&ts stietch m frag- 
mentary spurs and ranges dowrn the Madias Presidency, 
here and there leeedmg inland and leaving bioad level 
tracts between theii base and the coast The Western GMts 
form the great sea-wall of the Bombay Presidency, with 
only a narrow stup between them and the shoie In many 
parts they rise in magnificent piecipices and headlands out 
of the ocean, and truly look like colossal £e passes or landing- 
stairs” (gftdts) fiom the sea The Eastern Gluts have an 
average elevation of 1 5 00 feet. The W estei u Gh&ts ascend 
more abiuptly fiom the sea to an average height of about 
3000 feet, wuth peaks up to 4700, along the Bombay coast, 
using to 7000 and even 8760 m the upheaved angle which 
they unite to foim with the Eastern GMts, towards their 
southern extiemity 

The inner triangular plateau thus enclosed lies from. 

1000 to 3000 feet above the level of the sea But it is 
dotted with peaks and seamed with ranges exceeding 4000 
feet in height. Its best known hills aie the Nilgiris 
(Neilghernes), with the summer capital of Madras, 
Utakamand, 7000 feet above the sea. The highest point 
is Dod&betta Peak (8760 feet), at the upheaved southern 
angle. The interior plateau is approached by several 
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Western famous passes from the level coast-strip on the western 

Ghats Slt j e# Xbe Bor-GMt, for example, ascends a tremendous 
ravine about 40 miles south-east of Bombay city, to a height 
of 1798 feet. In ancient times this pass was regaided as 
the key of the Deccan, and could be held by a small band 
against any army attempting to penetrate from the coast. 
A celebrated military road was constructed by the British 
up the Bor-Ghat, and practically gave the command of 
the interior to the then rising port of Bombay. A railway 
line has now been carried up the pass, twisting round the 
shoulders of mountains, tunnelling through intervening 
crags, and* clinging by a narrow ledge to the face of the 
precipices. At one point the zigzag is so sharp as to render 
a circuitous turn impossible, and the trains have to stop 
and reverse their direction on a levelled terrace The 
Thall Ghat, to the north of Bombay, has m like manner 
been scaled both by road and radway. Another cele- 
brated pass, farther down the coast, connects the military 
centre of Belgium with the little port of Ymgurla. These 
u landing-stairs v from the sea to the interior present scenes 
of rugged grandeur. The trap rocks stand out, after ages 
of denudation, like circular fortresses hanked by round 
towers, from the mass of hills behind,— natural fastnesses, 
which in the Marhatti times were rendered impregnable 
to Oriental warfare To the south of Bombay, the passes 
climb up from the sea through thick forests, the haunt of 
the tiger and the stately bison. Still farther down the 
coast, the western mountain wall dips down into the 
Palghdfc valley, a remaikable gap, 25 miles broad, and 
leading by an easy route, only 1500 feet above the sea at 
its highest point, from, the sea-board to the interior. A 
railway now extends by this passage from Beypur across 
the peninsula to Madras. 

Eastern On the eastern side of India, the Gh&ts form a senes of 

Ghats, spurs and buttresses for the elevated inner plateau, rather 
than a continuous mountain wall. They are traversed by 
a number of broad and easy passages from the Madras coast 
Through these openings the rainfall of the southern half 
of the inner plateau reaches the sea. The drainage from 
the northern or Yindbyan edge of the three-sided table-land 
falls into the Ganges. The Harbadfi, (Herbudda) and 
Tipti carry the rainfall of the southern slopes of the 
Yindhyis and of the Sdtpura hills, in almost parallel lines, 
into the Gulf of Cambay. But from Surat, xu 21° 9' iah, 
to Cape Comorin, m 8° 4' lai, no large river succeeds in 
reaching the western coast from the interior table-land. 
The "Western GMta form, in fact, a lofty unbroken barrier 
between the waters of the central plateau and the Indian 
Ocean. The drainage has therefore to make its way across 
India to the eastwards, now turning sharply round project- 
ing ranges, now tumbling down ravines, or rushing along 
the valleys, until the rain which the Bombay sea-breeze 
has dropped upon the Western GMta finally falls into the 

Rivers of Bay of Bengal In this way the three great rivers of the 
Madias Presidency, vk, the Godivari, the Krishna, and 
the Kiveri {Cautery), rise in the mountains overhanging 
the western coast, and traverse the whole breadth of the 
central table-land before they reach the sea oji the eastern 
shores of India, 

The physical geography and the political destiny of the 
two sides of the Indian peninsula have been determined by 
the characteristics of the mountain ranges on either coast. 
On the east, the country is comparatively open, and was 
everywhere accessible to the spread of civilization. On 
the east, therefore, the ancient dynasties of southern India 
fixed their capitals. Along the west, only a narrow strip 
of lowland intervenes ^between the barrier range and the 
seaboard. The inhabitants of those tracts remained apart 
irm the civilization of the eastern coast. To this day 
erne of their ruling races, the Hairs, retain land-tenures and 


social customs, such as polyandry, which mark a much 
ruder stage of human advancement than Hinduism, and 
m other parts of India only linger among isolated hill 
tribes. On the other hand, the people of the western 
coast enjoy a bountiful rainfall, unknown m the inner 
plateau and the east The monsoon dashes its rain-laden Rainfall 
clouds against the Western Gbits, and pours from 250 to of south- 
100 inches of ram upon their maritime slopes from Iihan- 
desh down to Malabar By the time that the monsoon 
has crossed the Western Gbits, it has dropped the gieater 
part of its aqueous burden, and central districts, such as 
Bangalore, obtain only about 35 inches. The eastern coast 
also receives a monsoon of its own , but, except m the 
neighbourhood of the sea, the rainfall throughout the 
Madras presidency is scanty, seldom exceeding 40 inches 
in the year The deltas of the three great rivets along 
the Madras coast form, of course, tracts of inexhaustible 
fertility; and much is done by irrigation on the thirsty 
inland plateau to husband and utilize both the local 
rainfall and the accumulated waters which the liveis bring 
down. 

In the valleys, and upon the elevated plains "of the cential Crops 
plateau, tillage Las chiven hack tlie jungle to the hilly recesses, 
and fields of rice and many kinds of smaller giam oi millets, 
tobacco, cotton, sugar-cane, and pulses spread over the open 
country The black soil of the Deccan is proveibial foi its fer- 
tility , and the level strip between the Western Ghats and the sea 
rivals even Lower Bengal m its fiuit-beaimg palms, lice harvests, 
and uch succession of crops The deltas on the eastern side have 
from time immemorial been celebrated as rice-beaimg tiacts 
The intei ioi of the table-land, as may be inferred from the scanty 
lamfall, is liable to drought The people contend agamst the 
calamities of natuie by varied systems of lrngation,— dravmg 
their water-supply m some districts fiom wells, m others from 
tanks and reservoirs, oi fiom laige artificial lakes foimed by dam- 
ming up the ends of nver valleys They thus store the lam 
brought during a few months by the monsoon, and husband it for 
use throughout the whole year. The food of the common people 
consists chiefly of small grams, such as jea? , Super, and idgi The 
great export is cotton, with wheat from the northern distncts of 
Bombay The pepper trade with Malabar dates fai beyond the age 
of Smdbad the Sailor, and probably reaches back to Roman times 
Cardamoms, spices’ of various soits, dyes, and many medicinal 
drugs are also giown 

It is on the three-sided table-land, and among the hilly spurs Mmeials. 
which project fiom it, that the mineial wealth ot India lies hid 
Coal-muung now forms a gieat industry on the noith-eastem side 
of the table-land, m Bengal, and also in the Central Piovinccs 
The commercial aspects ot this and similar undei takings will he 
dealt with in a later section of the present article Beds of iron- 
ois and limestone have been worked in seveial places, and hold out 
a possibility of a new era of enterprise to India in the futuie 
Many districts are uch in building stone, marbles and the easily 
worked latente. Copper and other metals exist m small quantities 
Gold dust has from very ancient times been washed out of the 
river-beds, and gold-mmmg is being attempted on scientific pun- 
ciples in Madras and Mysore 

Of tlie three regions of India, now briefly surveyed, 
the first, or the Himalayas, lies for the most part beyond 
the British frontier, but a knowledge of it supplies the 
key to the ethnology and history of India. The second 
region, or the great river plains in the north, formed the 
theatre of the ancient race-movements which shaped the 
civilization and the political destinies of the whole Indian 
peninsula. The third region, or the triangular table-land 
m the south, has a character quite distinct fiom either of 
the other two divisions, and a population which is now 
working out a separate development of its own Broadly 
speaking, the Himalayas are peopled by Turanian tribes , 
the great river plains of Hindustan are still the home of the 
Aiyan race ; the triangular table-land has formed an arena 
for a long struggle between that gifted race from the north 
and what is known as the Dravidian stock in the south. 

To this vast empire the English have added British British 
Burmah, 'consisting of the lower valley of the Irawadi Burmah 
(Irrawaddy) with its delta, and a long flat strip stretching 
down lie eastern side of the Bay of Bengal Between the 
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nanow maritime tract and the Irawadi runs a backbone of impoitant changes m physical geography The Nummuhtic 
lofty ranges, These ranges, known as the Yoma (Roma) (Eocene) strata were laid down on the eroded edges of 
mountains, aie covered with dense forests, and both his- some of the older beds, and in a long trough within the 
formally and geographically separate the Irawadi valley Silurian gneiss of the LadAkh axis On the south of this 
from the strip of coast. The Yoma (Roma) ranges have true Himalayan region there is a band of countiy known 
peaks exceeding 4000 feet, and culminate m the Blue as the Lower Himalaya, m which the beds are often greatly Lowei 
Mountain (7100 feet). They are crossed bypasses, one of disturbed, and even completely inverted, over great aieas, Himd- 
which, the An or Aeng, rises to 4668 feet above the sea- the old gneiss appaiently overlying the sedimentaiy rocks. ia I a? ' 
level. A thousand creeks indent the seaboard, and the This Lower Himalayan region is about 50 miles wide, and 
whole of the level countiy, both on the coast and m the consists of irregular ridges, varying from 5000 to 8000 feet 
Irawadi valley, forms one vast rice-field. The river floats in height, and sometimes reaching 12,000 feet 
down an abundant supply of teak and bamboos from the Resting upon the gneiss, hut often through inversion 
north Tobacco, of an excellent quality, supplies the little apparently underlying it, m the neighbourhood of Simla, 
cigars which all Buimese (men, women, and children) is a senes of unfossiliferous beds (schists, quartzites, sand- 

smoke Arakan and Pegu, or the piovinces of the coast stones, shales, limestones, Ac ) known m descending order 

strip and the Irawadi valley, contain mineral oil-springs as the Ki61, Infra-Krol, Blami, and Infra-Blami beds In 
Tenassenm forms a long narrow maritime province, which the Kr61 beds is a massive limestone (Kr61 limestone) 
runs from the mouths of the Irawadi southward to Point probably representing the limestone of the Pn PanjAl 
Victoria, where the British territory adjoins Siam. It is range, which is most likely of Carboniferous age, The 
nch in tin mines, and contains iron-ores equal to the finest Blami and Infra-Blami beds aie probably Silurian. 
Swedish, besides gold and copper m smaller quantities, The Lower HimAlayan lange ends at the Sutlej valley, 
and a very pure limestone. Rice and timber foirn the west of which the continuation of the cential range is 

staple expoits of Bmmah ; and rice is also the universal followed immediately by the third or Sub-HunAlayan Sivb-^ 

food of the people British Buimah, with Tenassenm, has range This occurs almost always on the south of the Him< b 
an area of 88,556 square miles, and had a population, m Lower Himalayas , it is composed of later Teitiary iayag * 
1876, of just under 3 millions of persons rocks (SiwAhks, Ac), which range parallel with the 

mam chain Generally the Sub-Himalayas consist of 
Geology two ranges, separated by a broad flat valley (“dun” or 

“doon”), the southern slope, oveilookmg the great 
For geological purposes India may be mapped out into Indo-Gangetic plain, is usually the steepest Below if Ami 

the three geographical divisions of the HimAlayan region, TAl and DAijllmg (Darjeeling), the sub-HimAlayan range 
the Indo-Gangetic plain, and Peninsular India. is wanting , on the BhutAn fiontier the whole range 

The Himalayan Region — The geology of this distuct is is occasionally absent, and then the gieat plain slopes 
far more complex and less fully known than that of the up to the base of the Lower HimAlayan region It is 
Peninsular aiea. Until the ground has been carefully gone within the Sub-HimAlayan lange that the famous SiwAlik Suulihs, 
over by the Geological Survey, many points must remain beds occur, long since known for their vast stores of extinct 
doubtful, probably even then the problems will not be mammalia. Of about the same age are the Manchhar 
fully solved, as large areas of the HimAlayas (NepAl and beds of Smd, which also contain a nch mammalian fauna. 
BhutAn) aie at present inaccessible to Europeans The The Lower Manchhais probably correspond to the Malian 
oldest rock of the HimAlayas is gneiss, but its age is quite beds, the lowest of the Siwaliks ; they rest upon the Gaj 
unknown. It generally differs in character from the gneiss beds, which are probably Upper Miocene. Ftom this it 
of the Peninsula, and also from that of Assam and Buimah, would seem that the lowest SiwAhks are not older than 
The HimAlayan gneiss is usually white and grey, its Upper Miocene The higher SiwAlik beds aie considered 
felspars being orthoclase and albite ; it contains much by Mr W. T. Blanford to be Pliocene, and to this later 
mica and mica schist, and is generally much more uniform period lie also refers the mammalian beds of Pikeimi in 
in character than the gneiss of the Peninsula. The latter Greece. These have a large number of fossils m common 
is usually pink, its felspar being orthoclase and oligoclase , with the SiwAhks , but they contain, at their base, a maune 
it contains little mica schist, but often has quartzite and baud with Pliocene shells. The Manchhar and SiwAlik 
hornblendic rock. Hornblende occurs in the syenitic beds are chiefly of freshwater origin 
gneiss of the Northern HimAlayan (or LadAkh) range. The The Salt Range in the north-west of the Punjab has, in Salt 
Central HimAlayan region may be roughly described as addition to its economic value, a special geological lm- Range 
consisting of two gneissic axes, with a trough or synclinal poitance , and from that point of view it is one of the 
valley between them, m which fossiliferous beds have been most interesting districts m India, Representatives of 
deposited and are now preserved. The gneiss of the most of the great Euiopean formations of Silurian ancl later 
southern or mam axis (the “central gneiss ” of Dr epochs are found theie, ancl throughout all the vast length 
Stoliczka) is the oldest ; that of the northern or LadAkh of time represented by these formations there is here no 
axis comes next m age. The gneiss of the LadAkh axis is direct evidence of any impoitant break m succession, or 
generally syenitic, or is that variety of the HimAlayan unconformity. The lowest beds (salt marl, pi ob ably 
gneiss already described as containing hornblende. It is Silurian) ancl the highest (SiwAhks) are found throughout 
probably an extremely altered condition of ordinary marine the range. But the others cannot all be traced con- 
sediment. The gneiss of the central axis is the ordinary tmuously throughout] some occur well developed in one 
kind ; it is penetrated by granite, winch ranges along some place, some in another. All the principal fossiliferous beds 
of the highest peaks. Between these two gneissic axes of the Jurassic, Triassic, and Carboniferous formations are 
occurs the basm-shaped valley, or the Hundes and Zanskar confined to the western part of the range, 
synclinal, In this valley fossiliferous rocks are preserved, The Indo-Gangetic Plain covers an area of about 300,000 in<lo- 
giving representatives of the Silurian, Carboniferous, Trias- square miles, and vanes in width from 90 to nearly 300 Oangetic 
sic, Jurassic, and Cretaceous formations. All these seem miles It rises very gradually from the sea at either end; PIam 
there to have followed each other without important breaks the lowest point of the watershed between the Punjab rivers 
or unconformities; but after the deposition of the Cretaceous and the Ganges is about 924 feet above the sea. This 
rocks of the HimAlayan region, there appear to have been point, by a lme measured down the valley, but not fob 
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lowing the winding of the river, is about 1050 miles from 
the mouth of the Ganges and 850 miles from the mouth of 
the Indus, so that the average inclination of the plain, from 
the central watershed to the sea, is only about I foot per 
mile It is less near the sea, where for long distances 
there L no fall at all It is generally more near the 
watershed, but there is here no ridge of high ground 
between the Indus and the Ganges, and a very trifling 
change of level would often turn the upper waters of one 
river into the other It is not unlikely that such changes 
have m past tmie occurred , and if so an explanation is 
afforded of the occurience of allied forms of freshwater 
dolphins (Platamsta) and of many other animals m the 
two rivers and in the Brahmaputra 

Its age There is no evidence that the Indo-Gangetic plam existed 
as such in Pre-Tertiary ti mes It is highly probable that the 
Jurassic and Cretaceous coast-line ran across the northern 
pait of the Bay of Bengal, and that most of the area now 
occupied by the Gangetic plam was then above the sea 
Probably the Jurassic traps of the Bdjmahal hills, west of 
the delta of the Ganges, were continuous with those of 
Sylhet, east of the delta Marine J urassic and Cretaceous 
beds are absent from the margins of the true Gangetic 
plain, so too are marine Eocene beds In Eocene times 
the sea spread up the Punjab , but that too was land only 
m Miocene times 

Alluvial The alluvial deposits of the plain, as made known by 

deposits the boring at Calcutta, prove a gradual depression of the 
area through the later Tertiary times There are peat 
and forest beds, which must have grown quietly at the 
surface, alternating with deposits of gravel, sand, and 
clay. The thickness of the delta deposit is unknown, 
481 feet was proved at the bore hole, but probably this 
represents only a very small part of the deposit Outside 
the delta, in the Bay of Bengal, is a deep depression known 
as the “ swatch of no ground ” , all around it the soundings 
are only of 5 to 10 fathoms, but they very rapidly deepen 
to over 300 fathoms. Mr J Eerguson has shown that the 
sediment is carried away from this area by the set of the 
currents ; probably then it has remained free from sediment 
whilst the neighbouring sea bottom has gradually been 
filled up If so, the thickness of the alluvium is at least 
1800 feet, and may be much more. 

The Indo-Gangetic plain dates back to Eocene times ; the 
origin of the Himalayas may be referred to the same period. 
Numerous minor disturbances occurred in the area which 
is now northern India during Palseozoie and Secondary 
times, but the great disturbance which has resulted in the 
formation of the existing chain of the Himalayas took place 
after the deposition of the Eocene beds. Disturbances 
even greater in amount occurred after the deposition of the 
Pliocene beds. The Eocenes of the Sub-Himdlayan range 
were deposited upon uncontorted Palaeozoic rocks, but the 
whole has since been violently contorted anrl disturbed. 
There are some indications that the disturbing forces were 
more severe to the eastward during middle Tertiary tunes, 
and that the main action to the westward was of later 
date. It seems highly probable that the elevation of the 
mountain ranges and the depression of the Indo-Gangetic 
plain were closely related. This view gams some support 
from a glance at the map, where we see that the curves of 
the great mountain chains are strictly followed by those of 
the great alluvial plain. Probably both are due to almost 
contemporary movements of the earth’s crust, these move- 
ments, though now of vastly diminished intensity, have not 
wholly ceased. The alluvial deposits prove depression in 
quite recent geological times ; and within the Himalayan 
region earthquakes are still common, whilst in Peninsular 
India they are rare* 

Peninsular India*— - The oldest rocks of this area con- 


sist of gneiss, which occuis m three districts — a very Pemnsu* 
large part of Bengal and Madras, extending to Ceylon , lar India 
the Aravalli , and Bundelkhand Of these formations, 
the gneiss of Bundelkhand is known to be the oldest, 
because the oldest Transition rocks rest upon it , whereas 
the same Transition rocks are altered and intersected 
by granitic dykes which proceed from the gneiss of the 
other districts The Transition rocks are of great but 
unknown age The Vmdhyan rocks winch succeed them Vmdhyan 
are of very old Paleozoic age, perhaps Pre-Siluuan But ™cks. 
long before the earliest Vmdhyan rocks were laid down 
the Transition rocks had been altered and contorted 
The great movements of the earth’s crust which pioduced 
that contortion are the latest which have taken place to any 
great extent m the Indian Peninsula In more recent 
times there have been local disturbances, and large faults 
have m places been found ; but the greater pait of the 
Peninsula rocks are only slightly disturbed, and the most 
recent of the great and wide-spread eaith movements of 
this region date back to Pre-Vmdliyan tunes The Vind- 
hyan series are generally sharply marked off fiom older 
rocks, hut m the Goddvan valley there is no well- 
defined line between these and the Transition rocks. The 
Vmdhyan beds are divided into two groups The lower, 
with an estimated thickness of only 2000 feet, or slightly 
more, cover a large area,— extending, with but little change 
of character, from the Son valley m one direction to 
Cuddapah, and in a diverging line to near BijApur — m 
each case a distance of over 700 miles The upper Vmd- 
hyans cover a much smaller area, but attain a thickness 
of about 12,000 feet The Vmdhyans are well stratified 
beds of sandstone and shale, with some limestones. As 
yet they have yielded no trace of fossils, and their exact 
age is consequently unknown So far as the evidence 
goes, it appears probable that they are of veiy ancient 
Palaeozoic age, perhaps Pre-Silurian The total absence of 
fossils is a remarkable fact, and one for which it is difficult 
to account, as the beds are for the most part quite unaltered. 

Even if they are entirely of freshwater origin, we should 
expect that some traces of life from the waters or neigh- 
bouring land would be found 

The Gondwdna series is m many respects the mostGond- 
interesting and important series of the Indian Peninsula, wana 
The beds are almost entirely of freshwater origin Many senes 
subdivisions have been made, but here we need only note the 
mam division into two great groups — Lower Gondwdnas, 

13,000 feet thick; Upper Gondwdnas, 11,000 feet thick. 

The series is mainly confined to the area of country between 
the Uarbadd and the Son on the north and the Krishna on 
the south , but the western part of this region is m great 
part covered by newer beds. The lowest Gondwdnas are 
very constant m character, wherever they are found , the 
upper numbers of the lower division show more variation, 
and this divergence of character in different districts 
becomes more marked in tbe Upper Gondwdna senes 
Disturbances have occurred in the lower senes before the 
formation of the upper 

The Gondwdna beds contain fossils which, are of very 
great interest In large part these consist of plants 
vhich grew near the margins of the old rivers, and 
which were earned down by floods, and deposited m 
the alluvial plains, deltas, and estuanne areas of the 
old Gondwdna period So vast was the time occupied 
by the deposition of the Gondwdna beds that great changes 
in physical geography and m the vegetation repeatedly 
occurred. The plants of the Lower Gondwdnas consist 
chiefly of acrogens (. Equuetacem and ferns) and gymnogens 
(cycads and conifers), the former being the more abundant. 

The same classes of plants occur in the Upper Gondwdnas , 
but there the proportions are reversed, the conifers, and still 
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more the cycads, being more numerous than the ferns, whilst 
the UqmselacecB are but sparingly found But even within 
the limits of the Lower Gondw&na series there are gieat 
diversities of vegetation, three distinct floras occurring m 
the three great divisions of that formation In many 
respects the flora of the highest of these three divisions 
Panchefc (the P&nchet group) is moreneaily related to that of the 
gioup Uppei Gondwdnas than it is to the other Lower Gondwfina 
floras. 

One of the most interesting facts m the history of the 
Gondw&na senes is the occurrence near the base (m the 
Talclier TAlcher group) of large striated boulders m a fine mud or 
group silt, the boulders m one place resting upon rock (of 
Vindhyan age) which is also striated. Theie seems good 
reason for believing that these beds are the result of ice- 
action They probably nearly coincide m age with the 
Permian beds of Western Europe, m which Professor 
Eamsay long since discovered evidence of glaciation But 
the remarkable fact is that this old ice-action occurred 
within the tropics, and probably at no very great height 
above the sea 

Damodar The Dfimodar senes, the middle division of the Lower 
senes Gondwdnas, is the chief source of coal in Peninsular India, 
Mds 0 ^* y ie ^ m & more mineral than all other formations 

taken together The Karharbdri group is the only other 
coal-bearing foimation of any value. The Ddmodais are 
8400 feet thick in the B^mganj coal-field, and about 10,000 
feet thick m the Satpura basin They consist of thiee 
divisions , coal occurs m the upper and lower, ironstone 
Ramganj (without coal) m the middle division The B&nlganj coal- 
coal-lield £ e ld is the most important m India So far as is yet known, 
it covers an area of about 500 square miles, extending about 
18 miles from north to south and about 39 miles from 
east to west , but it extends further to the east under the 
laterite and alluvium It is traversed by the Ddmodar 
river, along which ran the road from Calcutta to Benaies 
and the East Indian Bailway Prom its situation and im- 
portance this coal-field is better known than any other m 
India Much has been learnt concerning it since the last 
examination by the Geological Survey, and our remarks are 
in gieat part based on recent leports by Mr H Bauerman 
The upper or Bfiniganj series (stated by the Geological 
Survey to be 5000 feet thick) contains eleven seams, having 
a total thickness of 120 feet, m the eastern distnct, and 
thirteen seams, 100 feet thick, in the western district The 
average thickness of the seams worked is fiom 12 to 18 
feet, but occasionally a seam acquires a gieat thickness — 
20 to 80 feet The lower or Bardkhar series (2000 feet 
thick) contains four seams, of a total thickness of 69 feet 
Compared with English coals those of this coal-field are of 
but poor quality , they contain much ash, and are generally 
non-coking The seams of the lower series aie the best, 
and some of these at S&nktoria, near the Barfikhar uver, 
are fairly good for coke and gas. The best coal in India 
Kailiai- is m the small coal-field at KaiharbAn. The beds there are 
Mri coal- lower m the series than those of the Bfimganj field ; they 
field belong to the upper part of the T&lcher group, the lowest 
of the Gondwdna series The coal-beanng beds cover an 
area of only about II square miles, there are three seams, 
varying from 9 to 33 feet thick. The lowest seam is the 

best, and this is as good as English steam coal This 

coalfield, now largely worked, is the property of the East 
Indian Eailway, which is thus supplied with fuel at a 
cheaper rate than any other railway m the world Indian 
coal usually contains phosphoi ic acid, which gieatly lessens 
its value for iron-smeltmg, 

Damodar The Ddmodar series, which, as we have seen, is the chief 
lron " source of coal m India, is also one of the most important 

s * one sources of iron The ore occurs in the middle division, 

coal in the highest and lowest. The ore is partly a clay 
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ironstone, like that occuiring in the Coal-measuies of 
England, partly an oxide of iron or hematite It generally 
contains phosphorus, which prevents its use in the pre- 
paration of the finer qualities of steel. A similar difficulty 
attends the use of the Cleveland oie of Noith Yorkshire. 
Experiments have been m progress for years m search 
of a piocess which shall, m an economical manner, obtain 
iron fiom Cleveland oie free fiom phosphorus, latterly, 
it is hoped, with some success If this be so, India will 
be a great gainer. Excellent lion-oie occurs m the Meta- 
morphic rocks south of the Ddmodai river Laterite (see 
below) is sometimes used as oie It is veiy earthy and of 
a low percentage, but it contains only a comparatively 
small piopoition of phosphorus 

The want of limestone for flux, within easy leach, is 
generally a great diawback as regards iiomsmelting m 
India Eaiilav or gJiutm (concretionary carbonate of 
lime) is collected for this purpose from the nvei beds and 
alluvial deposits It sometimes contains as much as 70 
per cent of carbonate of lime , but generally the amount 
is much less and the fluxing value proportionally diminished 
The real difficulty m India is to find the ore, the fuel, and 
the flux in sufficiently close proximity to yield a profit 

The enoimous mass of basaltic rock known as the Deccan Deccan 
trap is of great importance m the geological structure of trap 
the Indian Peninsula It now cows an aiea of about 
200,000 squaie miles, and piobably formerly extended 
over a much wider aiea Where thickest, the traps are at 
least 6000 feet thick, They form the most striking 
physical features of the country, many of the most promi- 
nent hill ranges being the denuded edges of the basaltic 
flows The gieat volcanic outbursts which produced tins 
trap commenced m the Cretaceous period and lasted on 
into the Eocene period, 

Latente is a ferruginous and aigillaceous rock, varying Latent*, 
from 30 to 200 feet thick, which often occurs over the trap 
area, but is also found m other districts As a rale it 
makes lathoi barren land ; it is highly porous, and the ram 
rapidly sinks into it. Laterite may be loughly divided 
into two kinds, high-level and low-level latentes The 
foimer, which coveis a laige area of the high basaltic 
plains, is believed by Mr B B Foote to be very fre- 
quently the product of decomposition of the tiap, and to 
have been thus formed m the place m which it is now 
found Sometimes the high-level laterite overlies gneiss 
or other rocks, and m these cases it has probably been 
transported The low-level laterite is geneially more 
sandy m character, and is often associated with gravels. 

In most cases this has clearly been carried down to its 
present position, probably largely by subaerial action, 
aided by rams and streams Possibly m some cases it has 
been spread out along the coasts by marine action The 
low-level laterite fnnges the coast of the Peninsular more 
or less fiom near Bombay on the west and Orissa on the 
east to Cape Comorin. It is not continuous throughout 
these districts , and it is of veiy varying width and eleva- 
tion The age of the high-level laterite is unknown Its 
formation probably extended throughout a long penod of 
time, much of which must be of very ancient date ; for 
the laterite, together with the underlying basalt, has 
suffered extensive denudation 

The mercantile aspects of the coal, iron, and other mineral 
products of India will be fully treated of under a subse- 
quent section (pp. 764-66). The geologist comes in this 
matter to the same conclusion as the economist, viz , that the 
mineral wealth of India, as represented by its precious stones, 
was the product of forced labour, and that the search for 
them m our days can scarcely repay the working expenses. 

[Foi the above section on Geology we aie indebted to Mi W Topley of the Eng- 
lish Geological Survey ] 
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I Eastward from the Bengal delta, two alluvial plains Eastern 


MmOEOLOGY. 

3Itiuj - The greot pemnMila of India, with its lofty mountain 
olccr raiuis behind and its extensive seaboard exposed to the 
fra? violence of the winds of two oceans, forms an excep- 
tionally valuable and intei estmg field for the study of 
meteorological phenomena. But only withm the last few 
years have trusts orthy statistics been obtained for some 
u£ its most important; registration stations. 

Jfdujiologml Gcogniyhy . — After the general description 
of the country which has been given at the beginning of 
this article, it is only necessary here to sketch very briefly 
the meteorological geography of the peninsula The folio w- 
ing sentences aie condensed fiom an interesting account m 
the fir^t Report on the Meteorology of India (for 1875), by 
Mr H, F, Blauford From the gorge of the Indus to that 
of the Bikong (Brahmaputra), a distance of 1400 miles, 
Hun l- the Himalayas form an unbroken watershed, the northern 
1 tva., ftaat 0 f which is drained by the upper valleys of these two 
nvere, while the Sutlej (Satlaj), starling from the southern 
foot of the Kailas Peak, breaks through the watershed, 1 
dividing it into two very unequal portions, that to the 
north-west being the smaller The average elevation of 
the Himalaya crest may be taken at not less than 19,000 
feet, and therefore equal to the height of the lower half of 
the atmosphere ; and indeed few of the passes are under j 
10,000 oi 17,000 feet. Across this mountain barrier there 
appeals to be a constant flow of air, more active m the 
clay dime than at night, northwards to the arid plateau of 
Tibet There is no reason to believe that any transfer of air 
taketj place across the Himalayas in a southerly direction, 
unless, indeed, in those most elevated regions of the atmo- 
sphere which lie beyond the range of observation; but a noc- 
turnal flow of cooled air, from the southern slopes, is felt as 
a strong wind where the rivers debouch on the plains, more 
especially in. the early morning hours ; and this probably 
contributes in some degree to lower the mean tempeiature 
of that belt of the plains which fringes the mountain zone 
Mu* At the foot of the great mountain barrier, and separating 
plain from the more ancient land which now forms the high- 
lands of the peninsula, a broad plain, for the most part 
alluvial, stretches from sea to sea On the west, in the 
dry region, this is occupied partly by the alluvial deposits 
of the Indus and its tributaries and the saline swamps of 
Kahhch (Cutch), partly by the rolling sands and rocky 
surface of the desert of JAisalmir and Bikamr, and the 
more fertile tracts to the eastward watered by the Lfinai 
Over the greater part of this region ram is of rare occur- 
rence ; and not infrequently more than a year passes with- 
out a drop falling on the parched surface On its eastern 
margin, however, In the neighbourhood of the Aravalh 
hills, and again on the northern Punjab, rain Is more fre- 
quent, occurring both m the south-west monsoon, and also 
at the opposite season in the cold weather. As far south 
as Sirsa and Mfiltan (Mooltan), the average rainfall does 
not much exceed 7 Inches. 

GaBgetic The alluvial plain of the Punjab passes into that of the 
Gangetie valley without visible Interruption. Up or down 
this plain, at opposite seasons, sweep the monsoon winds, 
in a direction at right angles to that of their nominal course , 
and thus vapour which has been brought by winds from 
the Bay of Bengal is discharged as snow and ram on the 
peaks and hillsides of the Western Himalayas. Nearly the 
whole surface is nnder cultivation, and it ranks among the 
most productive as well as the most densely populated 
regions of the world. The rainfall diminishes from 100 
inches in the south-east comer of the Gangetie delta to less 
than 30 inches at Agra and Delhi, and there is an average 
difference of from 15 to 25 inches between the northern 
and southern borders of the plain. 


stretch up between the hills which connect the Himalayan Bengal, 
system with that of the Burmese peninsula. The first, 
or the valley of Assam and the Brahmaputra, is long and 
nanow, Loideied on the noith by the Himalayas, on the 
south by the lower plateau of the GAro, Ivhasi, and Nag A 
hills. The other, short and broad, and in great part occu- 
pied by swamps and jhlsj separates the GAio, KhAsl, and 
NAgA hills from those of Tipperah and the Lu&liAi country. 

The climate of these plains is damp and equable, and the 
rainfall is prolonged and generally heavy, especially on the 
southern slopes ot the hills. A meteorological peculiarity 
of some interest has been noticed, more especially at the 
stations of SibsAgar and SilckAr, viz , the great range of 
the diurnal variation of baiometric pressure during the 
afternoon hours,— which is the more striking, since at 
Pairki (Roorkee), Lahore, and other stations near the foot 
of the Western Himalayas, this range is less than m the 
open plains 

The highlands of the peninsula, which are cut off from Cential 
the encircling langes by the broad Indo-Gangetic plain, are table- 
divided mto two unequal parts, by an almost continuous laud 
chain of hills running across the country from west by 
south to east by noith, just south of the Tropic of Cancer. 

This chain may be regarded as a single geographical feature, 
forming one of the principal watei sheds of the peninsula, 
the waters to the north draining chiefly mto the NaibadA 
and the Ganges, those to the south into the TApti, the 
GodAvau, the MakAnadi, and some smaller streams. In a 
meteorological point of view it is of considerable importance 
Together with the two parallel valleys of the NarbaclA 
(Nerbudda) and TApti (Taptee), which dram the flanks of 
its western half, it gives, at opposite seasons of the year, a 
decided easterly and westerly direction to the winds of this 
part of India, and condenses a tolerably copious rainfall 
during the south-west monsoon 

Separated from this chain by the valley of the NarbaclA 
on the west, and that of the Bon on the east, the plateau 
of MAlwA and Bagkelkhand. occupies the space intervening 
between these valleys and the Gangetie plain On the 
western edge of the plateau are the Aravalli hills, which 
run from near AkmadibAd up to the neighbourhood of 
Delhi, and include one hill, Mount Abu, over 5000 feet m 
height. This range exerts an important influence on the 
direction of the wmd, and also on the rainfall. At Ajrnli 
(Ajmere), an old meteorological station at the eastern foot 
of the range, the wind is predominantly south-west, and 
there and at Mount Abu the south-west monsoon rams are 
a regularly recurrent phenomenon, ■ — which can hardly be 
said of the region of scanty and uncertain rainfall that 
extends from the western foot of the range and merges m 
the Bikanir desert. 

The peninsula south of the SAfcpura range consists chiefly Southern 
of the triangular plateau of the Deccan, terminating plateau, 
abruptly on the west m the SahyAdn range (Western 
GhAts), and shelving to the east (Eastern OkAts). This 
plateau is sw ept by the south-west monsoon, but not until 
it has surmounted the western barrier of the GhAts, and 
hence the rainfall is, as a rule, light at Poona and places 
similarly situated under the lee of the range, and but 
moderate over the more easterly parts of the plateau The 
rains, however, axe prolonged some three or four weeks 
later than in tracts to the north of the SAtpuras, since they 
are also brought by the easterly winds which blow from the 
Bay of Bengal in October and the early part of November, 
when the recurved southerly wind ceases to blow up the 
Gangetie valley, and sets towards the south-east coast 
This was formerly thought to be a north-east monsoon, 
and is still so spoken of by certain writers ; but the rainy 
wind is really a diversionof the south-west monsoon, 
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At the junction of the Eastern and Western Ghats uses 
the bold triangular plateau of the Nilgais, and to the south 
of them come the Anamalais, the Palms (Pulneys), and the 
hills of Tiavancore, These langes are sepaiated from the 
Nilgais by a broad depiession or pass known as the 
PAlghAt Gap, some 25 miles wide, the highest point of 
which is only 1 500 feet above the sea. This gap affoids a 
passage to the winds which elsewhere aie baired by the 
hills of the GMt chain. The country to the east of the 
gap receives the rainfall of the south-west monsoon , and 
during the north-east monsoon ships passing Beypur meet 
with a stronger wind from the land than is felt elsewhere 
on the Malabar coast. According to Captain Newbold, 
this gap “affoids an outlet to those furious storms from 
the eastward which sweep the Bay of Bengal, and, after 
traversmg the peninsula, burst forth through it to the 
neighbouring sea ” 

In the stup of low country that funges the peninsula 
below the Ghats, the lamfall is heavy and the climate warm 
and damp, the vegetation being dense and characteristically 
tropical, and the steep slopes of the Ghats, where they have 
not been artificially cleared, thickly clothed with forest 

In Burmah, the country around Ava, as well as the hill 
country to the north, has suffered from seveie earthquakes, 
one of which destroyed Ava m 1839. The geneial meri- 
cbanal direction of the langes and valleys determines the 
duection of the prevailing surface winds, this being, how- 
ever, subject to many local modifications. But it would 
appear, from Dr Anderson’s observations of the movement 
of the upper clouds, that throughout the year there is, 
with but slight interruption, a steady upper current fiom 
the south-west, such as has been already noticed over the 
Himalayas. The rainfall m the lower part of the Irawadi 
valley, viz., the delta and the neighbouring part of the 
province of Pegu, is very heavy , and the climate is very 
mild and equable at all seasons But higher up the valley, 
and especially north of the Pegu frontier, the country is 
drier, and is characterized by a less luxuriant vegetation, 
and a retarded and more scanty rainfall 

Observatories. — Meteorological observatories have been 
established at one hundred and three stations m India 
(including British Burmah and the Andamans). These 
observatories are situated at all elevations, fiom the highest, 
Leh (11,538 feet above mean sea-level) and ChabAta(7051 
feet), to Negapatam (15 feet) and S&gar Island, the lowest, 
which is only 6 feet above mean sea-level. 

Tcmperatw e of the Air —Fiom the average annual mean, tempeia- 
tuies of 83 stations (denved fiom the means of tluee or moie yeais) 
the following figures aie taken In the following four stations m 
this list, the ayeiage mean yearly tempei attire was ovei 82° F 
— 1 Tiiehinopoli, 82 8° , Vizagapatam, 82 7° ; Madias, 82 4° ; and 
Madura, 82 2 0 All of these stations are m the Madias Presidency 
The next highest means aie leturned hy Negapatam (also m 
Madras), 81 9 J , Cuttack and Port Blau, each 80 5°, False Point, 
80 20° , Goa, 79 9° , Cochin, 79 8° , Sagar Island, 79 5° , Deesa, 
79 4°, and Calcutta, 79 2° The mean annual tempeiatiue of 
Bombay is 78 8°, so that it is the coolest of the thiee presidency 
towns The lowest means are obtained at the lull stations of 
Daijilmg, 53 9° , Simla, 54 4°, Munee, 55 8°, and Chakidta, 
56 1° Between these and the next coolest stations is a great gap, 
Bamkhet following with 60 4°, Pachmarhi with 68 7°, and Itawal 
Find! with a yeaily mean of 69 4° The highest mean monthly 
temperatuies given are —95° at Multan, m June , 94 3° at Delhi, 
in June , 94 1° at Jhansi, m May , 93 6° at Lucknow, in June 
The lowest monthly means aie returned by the four coldest hill 
stations mentioned above, the figures being —Munee— January 
37 7°, Februaiy 39 4°, Simla— January 39 6°, February 41 1°, 
Chakidta— January 40 8°, February 42 9° , Daijilmg— January 
40 7°, February 43 2° The mean tempeiatuie at Leh in Januaiy 
is 17 6 9 , and m December 24 4° 

Atmospheric Pressure —The meteorological report for 1877 con- 
tains a table showing the annual mean pressule at 72 stations, cor- 
rected (except m the ease of Madias) to the Calcutta standard, which 
reads 0 011 inch higher than that of Kew From that table the 
following figures are obtained, The mean yearly pressiue at the 
highest stations is— 23 274 at Chakidta, 23*371 at Daijilmg, 24 068 


at Eanikhet, 26 416 at Pachmaihi, and 26 932 at Bangaloie The 
gieatest annual mean pi essmes returned aie — 29 862 at Negapatam, 

29 856 at Madias, 29 822 at Bombay, and 29 821 at False Point 
Rainfall — The aveiage annual rainfall at 294 stations is lecoided Bamfall 
m the 1877 meteoiologicd leport, fiom which the following figures 
have been obtained — 

In the Punjab the highest aveiage fall (123 21 inches) is at 
Dhaimsdla, which is situated on the face of the lulls, and exposed 
to the full foice of the monsoon , the next highest lecoided is little 
moie than half that amount, oi 68 61 inches at Simla The lowest 
aveiage falls m the Punjab aie — 6 16 inches at Muzafiaigaih, 6 93 
at Miiltan, 7 35 at Deid Ghozi Ivhan, and S 23 at Dei a Ismail Khan 
All these stations are piotected by the Suldimdn range fiom the 
monsoon 

In Puajputana and Central India the maximum aveiage is 20 27 
at Jaipiu (Jeypoie), and the minimum, 60 85 at Mount Abu, the 
highest point m this part of India 
In the North-Western Provinces the Leanest aveiage falls aie at 
Nairn Tal (94 17 inches) and Dehra (70 06), both of which lie lngh , 
the minimum aveiage fall is 24 32 at Aligaih, the next lowest 
figuies being 26 18 at Muttra (Mathma), 26 46 at Agia, and 26 74 
at Etah— all stations on the plains 
In Oudh the maximum lamfall is at Sultaiipui, 46 72 inches , 
and the minimum at Bar Baieli, 39 99 inches 
The following stations of Bengal have an aveiage rainfall of moie 
than 100 inches — Jalpaigmi, 122 16 , Ddijilmg, 119 25 , and Ivuch 
Behai, 119 05 — all at the base of the hills , Noakhdli, 107 52, and 
Chittagong, 105 61, both on the moith east coast ol the Bay of 
Bengal The lowest aveiages aie returned by Cfiapia, 37 06 inches , 

Patna, 38 21 , and Gaya, 41 38 The aveiage l am fall foi Bengal is 
67 inches 

Assam possesses m Chena Poonjeo (Chaia Punji) the station with 
the largest lecoided lamtall m the uoild The registered fall 
during the tluee years ending 1876 aveiaged 368 41 inches A total 
fall of 805 inches was repotted in 1861, of which 366 w r eie assigned 
to the single month of July In 1850 Di Hookei registered 30 
inches m twenty-foui Louis, and returned the fall from June to 
November ol that year at 530 inches In the foui days 9th to 12th 
September 1877, 56 19 inches vine legiAeied The following 
stations m Assam have also a veiy high lamfall — Silchai, 121 07 , 

Sylhet, 153 80 , Dibiugaih, 116 43 , and Tina, 115 76 Tho lowest 
lecoided avoiages m. Assam aie at Samagutmg (52 58 inches) and 
Gauhati (69 23 inches), both on the northern side of the hills separ- 
ating Cachai fiom Assam 

In the Cential Provinces the highest aveiage falls are at Pach- 
maihi (82 20 inches) and Bdldghdt (64 11 inches ) ; lowest aveiages, 
Khandwa, 32 26 inches, and Bodmii, 41 21 inches 
In Bombay, three stations on the Ghats aie lecoided as having ail 
aveiage rainfall of over 250 inches, vi/ — Mathoran, 256 75 inches , 
Malcolmpet (Mahdbleslrwar), 252 25, and Bania (Fort), 25180 
The lowest average lamfalls recorded in Bombay aie— 12 99 inches 
at Mandargi , 17 25 at Dhulia ; and 19 93 at Gokak. The average 
lamfall foi Bombay is 67 inches 

In Smd the average rainfall is very low 7 , varying fiom 16 31 
inches at Nagai, and 11 78 at Umaikot, to 5 09 at Shikaquu, and 
4 28 at Jacobabdd 

In Madias the highest averages recorded aie— 135 60 inches at 
Cannanoie , 131 91 at Mangalore , 125 63 at Tellichoni , 113 *62 at 
Calicut , and 112 15 at Cochm — all on the west coast The lowest 
falls recorded ai e— at Bellaiy, 16 06, Tuticorni (shelteied by the 
Ghats), 18 50 , Guti (Gooty), 20 85 , and Coimbatoie, 20 90 All 
these stations he low The aveiage fall at the stations on the cast 
coast is about 41 inches The aveiage rainfall foi Madias is 44 
inches 

The rainfall along the coast of British Burmah is heavy, as might 
be expected, the following averages being lecoided — Sandov T ay, 

218 58 inches , Tavoy, 195 47 ; Manlmam, 191 34 , Akyab, 389 23 , 
Khyouk-hpyu, 170 76 The smallest lamfall is at Ihayet-myo 
(51 04) and Promo (59 46), sheltered by the Yoma range 
The lamfall at Poit Blau, m the Andamans, is also naturally 
heavy, the aveiage being letuined as 116 25 inches 

Sun-spot Cycles . — The conclusions arrivedafc by the Indian Sun-spot 
meteorological department on the subject of the sun-spot cycles 
cycles, which have been engaging the attention of scientific 
men, are thus summed up in the 1877 report —“In con- rain a 
elusion, the following aie the more important inferences 
that the meteorology of India m the years 1877 and 1878 
appear to suggest, if not to establish. Theie is a tendency 
at the minimum sun-spot periods to pioionged excessive 
pressure over India, to an unusual development of the 
winter rams, and to the occurrence of abnormally heavy 
snowfall over the Himalayan region (to a greater extent 
probably m the western than the eastern Himalayas') 

This appears also to be usually accompanied by a weak 
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south-west monsoon The characteristics of a weak mon- 
soon are— great irregularity m the distribution of the rainfall 
over the w hole of India, and the occurrence of heavy local 
rainfalls, which tend, by a law of rainfall and of air-motion, 
to recur over the same limited areas. The irregularity of 
rainfall distribution is often shown by the persistent and 
prolonged absence of ram over considerable areas These 
areas of drought and famine are partly marked off by 
nature, depending to a certain extent on the geographical 
features and position of the district. Thus the rains are 
more likely to fall below the amount necessary for cultiva- 
tion in the dry region of the Deccan or m Upper India, 
than over the Malabar coast area or the province of 
Bengal ” 

Eloba. 

Unlike many other large geographical areas, India is 
remarkable for having no distinctive botanical features 
peculiar to itself. It differs conspicuously in this respect 
from such countries as Australia or South Africa, Its 
vegetation is in point of fact of a composite character, and 
is constituted by the meeting and more or less blending of 
adjoining floras, — of those of Persia and the south-eastern 
Mediterranean area to the north-west, of Siberia to the north, 
of China to the east, and of Malaya to the south-east 

Our space does not admit of any minute discussion of 
the local features peculiar to separate districts, but regarded 
broadly, four tolerably distinct types present themselves 

Himalayan — The base of the Himalayas is occupied 
by a narrow belt forming an extreme north-western 
extension of the Malayan type described below Above 
that there is a rich tempeiate flora which in the eastern 
chain may be regarded as forming an extension of that 
of northern China, gradually assuming westwards more 
and more of a European facies. Magnolia , Aucuba, Abelia , 
and Shmrnia may be mentioned as examples of Chinese 
genera found in the eastern Himalayas, and the tea-tree 
grows wild m Assam, The same coniferous trees are 
common to both parts of the range. Punts longifoha 
extends to the Hindu-Kush , P excelsa is found universally 
except in Sikkim, and has its European analogue m P 
Peace, found in the mountains of Greece. Abies smitlmna 
extends into Afghanistan, Abies icebbiana forms dense 
forests at altitudes of 8000 to 12,000 feet, and ranges from 
Bhut&n to Kashmir; several junipers and the common yew 
(Tarns haccata) also occur. The deodar (Cedrns Deodar a), 
which is indigenous to the mountains of Afghanistan and 
the north-west Himalaya, is nearly allied to the Atlantic 
cedar and to the cedar of Lebanon, a form of which has 
recently been found in Cyprus. A notable further in- 
stance of the connexion of the western Himalayan flora 
with that of Europe is the holm oak (Quercus Ilex), which 
is characteristic of the Mediterranean region 

The upper levels of the Himalayas slope northwards 
gradually to the Tibetan uplands, over which the Siberian 
temperate vegetation ranges. This is part of the great 
temperate flora which, with locally individualized species, 
hat often with identical genera, ranges over the whole of 
the temperate zone of the northern hemisphere. In the 
western Himalayas this upland flora is marked by a stroog 
admixture of European species, such as the columbine 
(Aquilegm) and hawthorn (Crataegus Oxyacantha). These 
disappear rapidly eastward, and are scarcely found beyond 
Kum&un 1 

Fort h- Wester n.~~Thh is best marked in Sind and the 
Punjab, where the climate is very dry (the rainfall averag- 
ing less than 15 inches), and where the soil, though fertile, 
is wholly dependent on irrigation for its cultivation. The 
flora is a poor one in number of species, and is essentially 
identical with that of Persia, southern Arabia, and Egypt, 
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The low scattered jungle contains such characteristic species 
as Capparis aphylla , Acacia ai ahca (babiil), Populus euph- 
ratica (the “ willows ” of Ps cxxxvii. 2), Sakadouc persica 
(erroneously identified by Boyle with the mustard of Matt 
xiii 31), tamarisk, Zmjphis, Lotus , &c More than nine- 
tenths of the Sind vegetation is estimated to be indigenous 
to Africa. The dry flora extends somewhat m a south- 
east direction, and then blends insensibly with that of the 
western peninsula, some species representing it are found 
m the upper Gangetic plain, and a few are widely distri- 
buted m dry parts of the country 

Malayan . — This Sir Joseph Hooker describes as form- ^ am 
mg “the bulk of the floia of the perennially humid and 
regions of India, as of the whole Malayan peninsula, the 
Upper Assam valley, the Khdsi mountains, the forests of ^ nui ' 
the base of the Himalaya from the Brahmaputra to Nepal, su a 
of the Malabar coast, and of Ceylon ” It is not of course 
intended that over this wide and disjointed area theie is an 
actual identity of species , but the affinities and general 
agreement of facies are sufficiently close to leave no doubt 
that they belong essentially to one and the same flora A 
few illustrations must suffice • — pitchei -plants (Nepenthes), 
so richly developed in Borneo, occur at Singapore, on the 
Khdsf mountains, and m Ceylon, while they are absent 
fiom the western peninsula , wood-oil trees (Dvptm ocarpece ), 
which abound m the forests of the Malayan archipelago, 
are well represented by species individualized by isolation 
m the Malayan peninsula, Ceylon, and southern India , the 
gamboge of Singapore is scarcely distinguishable botani- 
cally from the Ceylon species, rubber-yielding trees are 
characteristic, such are the climbing Apocynacece found m 
the Malayan peninsula and Borneo, and the well-known 
Ficus elastica, indigenous to Assam and Java; numerous 
palms and several species of Gycas also distinguish this 
flora from that of the western peninsula. Teak ( Tectona 
grandis), which is indigenous to the Malayan archipelago, 
is native to both peninsulas as far as 25° N lat , and 
is more tolerant of a dry climate than most of its 
associates 

Western Peninsula,— This type is difficult to characterize, Western 
and is in many respects intermediate between the two just India 
preceding It occupies a comparatively dry area, with a 
rainfall under 75 inches. In respect to positive a ffin ities, 

Sir Joseph Hooker has pointed out some relations with 
the flora of tropical Africa as evidenced by the prevalence 
of such genera as Grewia and Impatiens, and the absence, 
common to both countries, of oaks and pines which abound 
m the Malayan archipelago. The annual vegetation which 
springs up m the rainy season includes numerous geneia, 
such as Sida and Indigofera , which are largely represented 
both in Africa and Hindustan, Palms also m both countries 
are scanty, the most notable m southern India being the 
wild, date (Phoenix sylvesfris ) , Borassus and the cocoa- 
nut are cultivated The forests, though occasionally very 
dense, as in the western Gh&ts, are usually drier and moie 
open than those of the Malayan type, and are often 
scrubby. The most important timber trees are the toon 
(Qedrela Poona), tal (Shorea robusta), the present area of 
which forms two belts separated by the Gangetic plain, 
satin wood [Chloroxylon Swietema), common m the drier 
parts^ of the peninsula, sandalwood, especially charac- 
teristic of Mysore, iron-wood (Mesua f erred), and teak, 
which has already been alluded to. 1 

1 For a general sketch of the flora of India leconrse must still he 
had to the introductory essay to the Flora Indica, published by 
Hooker and Thomson in 1855 The Flora of British India, the 
preparation of which is (1881) m progress at Kew, will comprise 
brief descriptions of all the species known to science up to the date 
of publication But although no complete analysis of the vegetation 
is yet possible, its general features are now tolerably well understood 
[For the above section on the Kora we are indebted to Mi W T T Dyei of Eew] 
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Wild Animals. 

Mam- Mammals.— First among the wild animals of India must 

mats be mentioned the lion (Fehs leo)> which is known to have 
been not uncommon withm historical times in Hindustan 
Lion Proper and the Punjab. At present, the lion is supposed 
to he confined to the sandy deserts of Guzerat A peculiar 
variety is there found, marked by the absence of a mane , 
but whether this variety deserves to he classed as a dis- 
tinct species naturalists are not yet determined. The 
former extent of the lion’s range, or at least the degree 
to which its piesence impressed the imagination, may be 
inferred from the common personal names, Smh or Sing, 
Shei, and Hyder, which all signify “ lion ” The charac- 
Tigei teristie beast of prey m India is the tigei ( F , tigris ), which 
is found m every part of the countiy from the slopes of the 
Himalayas to the Sundarban swamps Sn Joseph Fayrer, 
the highest living authority on this subject, believes that 
12 feet is the maximum length of the tiger, when measured 
from nose to tip of tail immediately after death The 
advance of cultivation, even more than the incessant attacks 
of sportsmen, has gradually caused the tiger to become a 
rare animal in large tracts of country , but it is scarcely 
probable that he will ever be exterminated from India The 
malarious tai di fringing the Himalayas, the uninhabitable 
swamps of the Gangetic delta, and the wide jungles of the 
central plateau, are at present the chief home of the tiger 
His favourite food appears to he deer, antelope, and wild 
hog, When these abound he will disregard domestic cattle 
Indeed, the natives are disposed to consider him as in some 
sort their protector, as he saves their crops from destruction 
by the wild animals on which he feeds. But when once he 
develops a taste for human blood, then the slaughter he 
works becomes truly f ormidable. The confirmed man-eater, 
which is generally an old beast, disabled fiom overtaking bis 
usual prey, seems to accumulate his tale of victims in sheer 
cruelty rather than for food A single tiger ls known to 
have killed 108 people in the course of thiee years. 
Another killed an average of about 80 persons per 
annum. A third caused thirteen villages to be aban- 
doned, and 250 square miles of land to be thrown out 
of cultivation. A fourth, so late as 1869, killed 127 
people, and stopped a public road for many weeks, until 
the opportune arrival of an English sportsman, who at 
last killed him Such cases are, of course, exceptional, 
and generally refei to a period long past, but they explain 
and justify the superstitious awe with which the tiger is 
legarded by the natives The favourite mode of shooting 
the tiger is from the back of elephants, or from elevated 
platforms {machdns) of boughs m the jungle. In Central 
India they are shot on foot. In Assam they are sometimes 
speared from boats, and in the Himalayas they are said to 
be ensnaied by bird-lime Rewards are given by Govern- 
ment to native shkdns for the heads of tigers, varying m 
time and place according to the need In 1877, 819 
persons and 16,137 cattle were reported to have been 
killed by tigers, on the other side of the account, 1579 
tigers were reported slam, and £3777 was paid m lewaids 
Leopard The leopaid or panther (F pauhs) is far more common 
than the tigei in all parts of India, and at least equally 
destructive to life and property. The greatest length of 
the leopard is about 7 feet 6 inches A black variety, as 
beautiful as it is rare, is sometimes found m the extreme 
south of the peninsula, and also m Java. The cheetah or 
hunting leopard ( Gueparda jubata) must be carefully dis- 
tinguished from the leopard pioper This animal appeals 
to be a native only of the Deccan, where it is trained foi 
hunting the antelope. In some respects it approaches the 
dog more neaily than the cat tribe Its limbs are long, its 
hair rough, and its claws blunt and only partially retractile 
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The speed with which it bounds upon its prey, when loosed 
from the cart, exceeds the swiftness of any other mammal. 

If it misses its fiist attack, it scarcely ever attempts to follow, 
but returns to its master. Among other species of the 
family Felidae found m India may be mentioned the ounce 
or snow leopard {F uncia ), the clouded tigei (F mau oscehs), 
the marbled tiger cat (F. mcmnorata ), the jungle cat 
(F. clients) and the common viverrme cat (F. vtve 7 7 ma). 

Wolves {Cams lupus) abound throughout the open Wolf 
country, but are rare m the wooded districts. Their tube, 
favourite prey is sheep, but they are also said to lun down 
antelopes and hares, or rather catch them, by lying in 
ambush, Instances of their attacking man are not uncom- 
mon. In 1827 upwards of thirty childien were carried 
off by wolves m a single paigand , and the story of 
Romulus and Remus has had its counterpart in India 
withm recent times The Indian wolf has a dingy led- 
dish-white fur, some of the hairs being tipped with black. 

By some naturalists it is regarded as a distinct species, 
under the name of Cams palhpes Thiee distinct varieties, 
the white, the red, and the black wolf, aie found in the 
Tibetan Himalayas. The Indian fox (Vitlpes bengalensis) 
is comparatively raie, but the jackal (C auieus) abounds 
everywhere, making night hideous by its never-to-be- 
forgotten yells. The jackal, and not the fox, is usually 
the animal hunted by the packs of hounds occasionally 
kept by Europeans The wild dog 01 dhole (C clhola) is Dog 
found m all the wilder jungles of India, including Assam 
and British Burmali. Its characteristic is that it hunts 
m packs, sometimes containing thirty dogs, and does not 
give tongue When once a pack of wild dogs has put lip 
any animal, whether deer or tiger, that animal’s doom is 
sealed. They do not leave it for days, and finally bring it to 
bay, or run it down exhausted These wild dogs have 
sometimes been half domesticated, and trained to hunt for 
the use of man. A peculiar variety of wild dog exists m 
the Karen hills of Buimah, thus described from a specimen 
i n confinement. It was black and white, as hairy as a skye- 
terner, and as large as a medium-sized spaniel It had an 
invariable habit of digging a hole in the ground, into which 
it crawled backwards, remaining there all day with only 
its nose and feirety eyes visible, Among other dogs of 
India are the pariah, which is merely a mongrel, run wild 
and half starved, the pohgar dog, an immense creatine 
peculiar to the south , the grey-hound, used for coursing ; 
and the mastiff of Tibet and Bhutan The striped hymna 
{Hyaena striata) is common, being found wheiever the wolf 
is absent. Like the wolf, it is very destructive both to 
the flocks and to childien. 

Of bears, the common black or sloth bear {Ursus lahatus) Bear 
is common throughout India wherever rocky hills and 
forests occur. It is distinguished by a white horse-shoe 
mark on its breast Its food consists of ants, honey, and 
fruit When disturbed it will attack man, and it is a 
dangerous antagonist, for it always strikes at the face. 

The Himalayan or Tibetan sun bear (£7. tibetanus) is 
found along the noith, from the Punjab to Assam During 
the summer it remains high up m the mountains, near the 
limit of snow, hut m the winter it descends to 5000 feet 
and even lower. Its congener, the Malayan sun bear 
(Helarctos malayamis), is found m British Burmah, wheie 
also there is a smaller species (27*. euryspilus), and a very 
large animal reported to be as big as the American grizzly. 

The elephant {Fleplm mdims) is found in many parts eIq- 
of India, though not in the north-west Contiaiy to what pliant 
might be anticipated from its size and from the habits of 
its African cousin, the Indian elephant is now, at any rate, 
an inhabitant, not of the plains, but of the hills , and even 
on the hills it is usually found among the highemdges and 
plateaus, and not in the valleys. From the peninsula of 



742 

India the elephant lias been gradually exterminated; being 
only found now m the primaeval forests of Coorg, Mysore, 
and Travancoie, and in the tnbutary states of Orissa It 
still exists m considerable number along the fared 01 sub- 
montane fringe of the Himalayas, The main souiec of 
supply at the present time is the confused mass of lulls 
which forms the noith-east boundary of British India, fiorn 
Assam to Burmah Two varieties are there distinguished, 
the gmifla or tusker, and the malna or hue, which has no 
tusks. The repoits of the height of the elephant, like those 
of its intelligence, seem to be exaggerated The maxi- 
mum is probably 12 feet If hunted, the elephant must 
be attacked on foot, and the sport is therefore dangerous, 
especially as the animal has but few parts vulnerable to a 
bullet. The regular mode of catching elephants is by 
means of a khufa or gigantic stockade, into which a wild 
herd is driven, then starved into submission, and tamed 
by animals already domesticated- The practice of captur- 
ing them m pitfalls is discouraged as cruel and wasteful 
Elephants now form a Government monopoly everywhere m 
India. The shooting of them is prohibited, except when 
they become dangerous to man or destructive to the crops , 
and the right of capturing them is only leased out upon 
conditions A special law, under the title of “ The Ele- 
phants Preservation Act ” (No YI. of 1ST 9), regulates this 
licensing system. Whoever kills, captures, or injures an ele- 
phant, or attempts to do so, without a licence, is punishable 
by a fine of 500 rupees for the first offence ; and a similar 
fine, together with six months 3 imprisonment, for a second 
offence. In the year 1877—78 a total of two hundred 
and sixty-four elephants were captured in the province of 
Assam, yielding to Government a revenue of £3 GOO. In 
the season of 1873-74 no less than fifty-three were captured 
at one time by Mr Sanderson, the superintendent of the 
Kheda Department m Mysore, who has made a special 
study q E the Indian elephant, as Sir S. Baker has of the 
same animal in Ceylon. Though the supply is decreas- 
ing, elephants continue to be in great demand Their 
chief use is m the timber trade, and for Government trans- 
port. They are also bought up by native chiefs at high 
Bhiaoee- prices for purposes of ostentation Of the rhinoceros, four 
m distinct varieties are enumerated, two with a single and two 
with a double horn. The most familiar is the Rhinoceros 
micorntSf commonly found in the Brahmaputra valley 
and in the Sundarbans It has but one horn, and is 
covered with massive folds of naked skin It sometimes 
attains a height of 6 feet; its horn, which is much 
prized by the natives for medicinal purposes, seldom 
exceeds 14 inches in length. It frequents swampy, shady 
spots, and wallows m mud like a pig, The inveterate 
antipathy of the rhinoceros to the elephant seems to be 
mythical The Javan rhinoceros (R. sondaievs) is found 
in the same localities. It also has but one horn, and 
mainly differs from the foregoing in being smaller, and 
having less prominent “shields. ” The Sumatran rhino- 
ceros (R, sumtrems) is found from Chittagong southwards 
through Burmah. It has two horns and a bristly coat 
The hairy-eared rhinoceros (R. lamtis) is only known 
from a specimen captured at Chittagong. 

Wild The wild hog (Bus scrofa , var. indiw) is well known as 
ho £ affording the most exciting sport .in the world— “pig- 
sticking.” It frequents cultivated situations, and is the 
most mischievous enemy of the villager A rare animal, ; 
called the pigmy hog (PorcuUa salviania), exists in the 
tardi of JSfepdl and Sikkim, and has been shot in Assam, Its 
height is only 10 inches, and its weight does not exceed!2 ft. 

Wild m®. The wild ass (Amw onager) is confined to the sandy 
deserts of Sind andXachhch (Dutch), where, from its speed 
and timidity, it is almost unapproachable. 

Many wild species of the sheep and goat tribe are to be 
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found m the Himalayan ranges. The Ovis anrnon and Sheep 
0. poll me Tibetan rather than Indian species. The unal and 
and the shapu are kindred species of wild sheep, found goats 
respectively m Ladfth and the SuMiman range The 
former comes down to 2000 feet above the sea, the latter 
is never seen at altitudes lower than 12,000 feet. The 
larhalj or blue wild sheep, and the mai Idiur and tah (both 
wild goats) also inhabit the Himalayas. A variety of the 
ibex is also found theie, as well as in the highest langes of 
southern India The sarau (Nemorlmhs mhda ), allied 
to the chamois, has a wide range in the mountains of the 
north, fiom the Himalayas to Assam and Buimah 
The antelope tribe is represented by comparatively few Antelopes 
species, as compared with the great number peculiar to 
Africa The antelope proper (Antilope bezoartica ), the 
“ black buck” of sportsmen, is very generally distributed. 

Its special habitat is salt plains, as on the coast-line of 
Guzerat and Orissa, where herds of fifty does may be seen, 
accompanied by a single buck The doe is of a light fawn 
colour, and has no horns The colour of the buck is a deep 
brown-black above, shaiply maiked off from the white 
of the belly. His spiral horns, twisted for three or four 
tiuns like a corkscrew, often reach the length of 30 inches 
The flesh is dry and unsavoury, but is permitted meat for 
Hindus, even of the Brahman caste. The nilgai or blue 
cow (Pm tax picta) is also widely distributed, but specially 
abounds in Hindustan Proper and Guzerat As with 
the antelope, the male alone has the dark blue colour. The 
nilgai is held peculiarly sacred by Hindus, from its fancied 
kinship to the cow, and on this account its destructive 
inroads upon the crops are tolerated. The foui-horned 
antelope (Tetraceros guadneornis) and the gazelle ( Gasella 
hnnetfi) are also found m India. The dm u (Pmitholops 
hodgsom) is confined to the Himalayan plateaus. 

The king of the deer tribe is th esdmbhar or gerau (Rim Deer 
; aristoiehs ), erroneously called “elk” by sportsmen. It is • 
found on the forest-clad hills m all parts of the country. 

It is of a deep-brown colour, with hair on its neck almost 
like a mane, and it stands nearly 5 feet high, with spread- 
ing antlers nearly 3 feet in length Next in size is the 
swamp deer or bara-suigha, signifying i( twelve points” 
(Rue?vu$ duvaucelh\ which is common m Lower Bengal 
and Assam The dutdl or spotted deer (Axis metadata) 
is generally admitted to be the most beautiful inhabitant of 
the Indian jungles. Other species include the hog deer 
(Ceivus pomnus), the barking deer or muntjac (Cerviihis 
mgincdis) } and the mouse deer (J leminna Mica). The 
musk deer (Moschus moschiferus) is confined to Tibet 
The ox tribe is represented m India by some of its Bison, 
noblest species. The gaur (Bibos gaurns) } the “ bison ” of 
sportsmen, is found in all the hill jungles of the countiy, 

In the Western Ghats, m Central India, m Assam, and m 
British Burmah, This animal sometimes attains the height 
of 20 hands (close on 7 feet), measuring from the hump 
above the shoulder Its short curved horns and skull are 
enormously massive. Its colour is dark chestnut, or coffee- 
brown, Prom the difficult nature of its habitat, and from 
the ferocity with wduch it charges an enemy, the pursuit 
of the bison is no less dangerous and no less exciting than 
that of the tiger or the elephant. Akin to the gaur, though 
not identical, are the gaydl or mithcin (B frontalis ), con- 
fined to the lulls of the north-east frontier, where it is 
domesticated for sacrificial purposes by the aboriginal tribes, 
and the tsme or banting (B sondaicus), found in Burmah 
The wild buffalo (Bubahts ami) differs from the tame Buffalo, 
buffalo only in being larger and more fierce. The finest 
specimens come from Assam and Burmah The horns of 
the bull are thicker than those of the cow, but the horns 
of the cow are larger. A head has been known to measure 
13 feet 6 inches m circumference, and 6 feet 6 inches 
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between the tips The greatest height is G feet The 
colour is a slaty black , the hide is immensely thick, 
with scanty hairs Alone perhaps of all wild animals m 
India, the buffalo will chaige unprovoked Even tame 
buffaloes seem to ha?e an inveterate dislike to Europeans 
Rat The rat and mouse family is only too numerous. Con- 
tube spicuous m it is the loathsome bandicoot {Mm bcindicota ), 

which sometimes measuies 2 feet in length, including its 
tail, and weighs 3 lb. It burrows under houses, and is 
very destiuctive to plants, fruit, and even poultry. More 
interesting is the tree rat (M aiboieus), a native of 
Bengal, about 7 inches long, which makes its nest m 
cocoa-nut palms and bamboos The voles oi field mice 
(genus Arvicola) occasionally multiply so exceedingly as to 
dimmish the out-turn of the local harvest, and to requue 
special measures to be organized for their suppression 
Buds Birds — The ornithology of India, though it is not con- 

sidered so rich in specimens of gorgeous and variegated 
plumage as that of other tropical regions, contains many 
splendid and ciuious varieties Some are clothed m 
natuie’s gay attire, others distinguished by strength, size, 
and fieiceness. The parrot tribe is the most remarkable 
for beauty. So various aie the species that we cannot 
even enumerate them, and must refer for details to the 
scientific works on the subject 1 Among birds of prey, 
four vultures are found, including the common scavengers 
{Gyps mdicus and G bengalensis). The eagles comprise 
many species, but none to surpass the golden eagle of 
Europe Of falcons, there are the peregrine (F pm* 
gnnus ), the sham (F peregnnator ), and the lagar (F 
jugger ), which aie all trained by the natives^for hawking, 
of hawks, the shim a (Astur badius ), the sparrow hawk 
( Accipiter msus), and the crested goshawk {Astur trim 
gatus) Kingfishers of vanous kinds, and herons .aie 
sought for their plumage No bird is moie popular 
with natives than the mama {Acridothem tnstis), a 
member of the starling family, which lives contentedly 
m a cage, and can be taught to pronounce the name of 
Krishna. Water-fowl are especially numerous Of game- 
birds, the fionken (Sypheotides auntus) is valued as much 
for its rarity as for the delicacy of its flesh. Snipe {Gal- 
Imago scolopacma) abound at certain seasons, in such 
numbers that one gun has been known to make a bag of 
eighty brace m a clay Pigeons, partiidges, quail, plover, 
duck, teal, sheldiake, widgeon— all of many varieties — 
complete the list of small game. The red jungle fowl 
(Gallus femtgmesis), supposed to be the ancestor of oui 
own poultry, is not good eating, and the same maybe 
said of the peacock (Paw cnrtatus), except when young 
The pheasant does not occur xn India Proper, though a 
white variety is found m Burmah. 

Reptiles Reptiles —The serpent tribe in India is numerous , they 
swarm m all the gardens, and intrude into the dwellings 
of the inhabitants, especially m the rainy season Mast 
are comparatively harmless, but the bite of others is 
speedily fatal 2 The cobia di capello {Naga tnpudians ) — 
the name given to it by the Portuguese, fiom the appear- 
ance of a hood which it produces by the expanded skm 
about the neck — is the most dreaded. It seldom exceeds 

3 or 4 feet in length, and is about an mch and a quarter 
thick, with a small head, coveied on the forepart with 
large smooth scales ; it is of a pale brown colour above, 
and the belly is of a bluish-white tinged, with pale brown 
or yellow The Bnsselian snake (Daboia russelln ), about 

4 feet m length, is of a pale yellowish-brown, beautifully 
variegated with large oval spots of deep brown, with a 
white edging Its bite is extremely fatal. Itinerant 
showmen carry about these serpents, and cause them to 

1 See especially Jerclon and Gould 

2 See Sir J. Payiei’s Tkcmatophdia 
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assume a dancing motion for the amusement of the spec- 
tators. They also give out that they render snakes hann- 
less by the use of charms or music , — m reality it is by 
extracting the venomous fangs But, judging from the 
fiequenfc accidents which occur, they sometimes dispense 
with this precaution All the salt-water snakes m India 
are poisonous, while the freshwater forms aie wholly 
innocuous Sir J, Fayrerhas demonstiafced that there is 
no erne for the bite of the cobia, if the snake is full- 
giown, and if its poison fang is full and is not mterfeied 
with by clothing The most hopeful remedy in all cases 
of snake bite is the injection of ammonia The loss of 
life fiom this cause m India is jiamfnl to contemplate, 
nor does any meaus of diminishing the evil seem feasible 
It is impossible to extei inmate poisonous snakes altogether, 
even m England In India the impossibility is yet more 
evident, from the greater number of the snakes, the 
character of the country, and the sciuples of the people. 
Something, however, is being effected by the offer of 
rewards In 1877 a total of 16,777 persons aie reported 
to have been killed by snakes, as compaied with only 819 
by tigeis. In the same year, rewards to the amount of 
£811 were given for the destruction of 127,295 snakes 
The other leptiles include two varieties of ciocodile 
(0 poi 0S7is and C. bipoi catus) and the gavial ( G amahs 
gangeheus) These aie moie ugly m appearance than de- 
structive to human life Scoipions also abound 
Fishes . — All the waters of India — the sea, the nvcis, Mies, 
and the tanks — swaim with a great variety of fishes, 
which are caught in eveiy conceivable way, and furnish 
a considerable pioportion of the food of the pooiei classes 
They are eaten fresh, or as nearly fresh as may bo, foi the 
ait of curing them is not generally practL&ed, owing to the 
exigencies of the salt monopoly In Buimah the favourite 
relish of nga-pi is prepaied from fish, and at GohlancU, at 
the junction of the Brahmaputra with the Ganges, an 
important station has recently been established for salting 
fish in bond. The indisci inornate slaughter of fry, and the 
obstacles opposed by irrigation dams to breeding fish, are 
said to be causing a sensible diminution m the supply 
in certain livers Measuies of conservancy have been 
suggested, but their execution would be almost impractic- 
able Among Indian fishes, the Cypnmclce or carp family 
and the Sihmche or cat-fishes are best represented. From 
the angler’s point of view, by far the finest fish is the 
mahsir , found in all lull sti earns, whether m Assam, the 
Punjab, or the South, One has been caught weighing 
60 lb, which gave play foi moie than seven hours. Though 
called the salmon of India, the mahsir is ically a species 
of barbel The most recent authority on Indian fishes 
and their economic aspects is Dr Francis Day 

In this connexion may be mentioned the susu or 
Oangetic dolphin {Platamsta g angelica), which Is often 
erroneously called a porpoise Both the stiucture and 
habits of this animal aie very singular It measures from 
6 to 12 feet m length, and m colour is sooty-black. Its 
head is globular, with a long, narrow, spoon-shaped snout. 

Its eyes are rudimentary, like those of the mole , and its 
ear-orifices are no bigger than pm-holes Its dentition, also, 
is altogether abnormal. It fiequents the Ganges and Indus 
fiom their mouths right up to their tributaries within the 
hills. A specimen has been taken at least 100D miles above 
Calcutta. Ordinarily its movements are slow, for it wallows 
m the muddy bed of the river, and but rarely comes to the 
surface to blow The susu belongs to the order Cetacea , 
and inquiries have recently been directed to the point 
whether its blubber might not be utilized in commerce. 

Insects — The insect tribes m India may be truly said to Insects, 
be innumerable ; nor has anything like a complete classi- 
fication been given of them in the most scientific treatises. 
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The heat and the rains give incredible actiuty to noxious 
or troublesome insects, and to others of a moie showy class, 
whose large wings surpass in bulliancy the most splendid 
colours of art Stinging musquitoes are innumerable, 
and moths and ants of the most destructive kind, as well 
as others equally noxious and dnagieeablc Amount 
those which aie useful are the bee, the silk-woim, and the 
insect that produces lae Clouds of locusts occasionally 
appear, which leave no trace of green behind them, and 
give the country over which they pa^s the appearance of a 
deseit. Dr Buchanan saw a ma^s of these insects in his 
journey from Madias to the Mysoie territory, about 3 
miles in length, like a long nanow red cloud near the 
horizon, and making a noi^e somewhat resembling that of 
a cataract Their size was about that of a man’s finger, and 
their colour reddish They are swept north by the wind 
till they strike upon the outer ranges of the Himalayas, 

The People 

Papula* The population of India, with British Burmah, amounts 

twn to 240 millions, or, as already mentioned, exactly double 
the number which Gibbon estimated foi the Roman empire 
in the height of its power. But the English Government, 
like the Roman, has respected the rights of native chiefs 
who are willing to govern peaceably and well, and one-thud 
of the country still xernams in the hands of heieditaiy 
rulers. Their subjects (including Mysore) make up 54 
millions, or over one-fifth of the whole Indian people The 
British territories (including Mysore, temporarily under 
British administration), therefore comprise only two-thirds 
of the area of India, and less than four-fifths, or 191 
millions, of its inhabitants 

Census For the first time in the history of India an attempt was 
made in the years 1871-72 to ascertain the population of 
the country by actual counting. The results obtained on 
that occasion, though in certain points they leave much to 
be desired, may be accepted generally as a tolerable 
approximation to the truth. Prior to this census, occasional 
enumerations had been made, with varying degrees of 
accuracy, m some of the provinces , while m others mere 
conjectural estimates had been allowed to pass uncriticized 
In Bengal, for example, where statistical inquiry was m a 
backward state, the Government had year by year accepted 
a loose estimate of 42 millions for the population under 
its control, and based upon this all its calculations for 
legislation and finance The census of 1872 disclosed 
a total of nearly 67 millions for Bengal and Assam, being 
an increase upon the estimate of more than one-half. In 
Berar, or the Assigned Districts of Hyderabad, a census 
bad been taken in 1867, in the Punjab in 1888, and m 
Gudh in 1869. In these provinces, therefore, it was con- 
sidered impolitic to trouble the people by a fresh enume- 
mtforn Throughout all the rest of India under British 
administration, including the native state of Mysore, a 
general census was effected on uniform principles, winch 
may be said to have begun in November 1871 and ended 
in August 1872. So far as possible, the work was done 
in a single night; but in certain remote and uncivilized 
tracts it was of necessity prolonged over several months. 
Considering the absolute novelty of the undertaking, at 
least m some provinces, and the scanty means at the dis- 
posal of the authorities, the general accuracy of the results 
may be regarded with not a little satisfaction. Subsequent 
local investigations tend to show that the numbers were 
under rather than overstated In a few cases paid enume- 
rators were engaged , but geneially the work was left to 
the ordinary staff of each district, assisted by the police, the 
landlords, and their agents The total expenditure through- 
out aE British India was only £82,203, being at the rateof 
less than half a farthing per head The suspicions of the 


ignorant villagers were naturally aioused by the counting, 
which they imagined to be preliminary to some fresh exac- 
tion by the Sarkii or Government Only in two or thiee 
cases was any real opposition offered , and there is little 
reason to believe thatany material evasion was accomplished. 

The total population of Bntish India was ascertained to Geneial 
amount to 191,096,603 persons, on an area of 898,381 results, 
square miles, being an average of 212 persons per square 
mile Deducting the frontiei province of Assam and 
Butish Burmah beyond the sea, the average is 243 peisons 
per square mile The population of the several native 
states is leturned, partly from actual enumeration and 
paifcly fiom mere guessing, at 49,155,746 persons, on an 
area of 575,265 squaie miles, being an average of 85 persons 
to the square mile The French possessions have an area 
of 178 square miles and a population of 271,460 persons ; 
the Portuguese possessions, 1086 square miles and 407,712 
persons The aggregate figuies for all India, therefore, are 
1,474,910 square miles and 240,931,521 persons, or an 
average of 163 persons per square mile 

The following tables exhibit the results of the census of 
1873 m a tabular form, airanged according to provinces 
and aggregates of native states, as presented to Parliament 
m 1879 m the Statistical Abstract for British India, 

No XIII for 1ST 7-7 8. For certain details the Memo- 
randum on the Census of 1872 presented to Parliament in 
1875 has been used No really important changes m the 
returns will be made till the next census, but slight alter- 
ations or adjustments are from time to time effected, 
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Area in 
Sq JIiIlh 

Population 

Persons 

pei 

Sq Mile 

Under Govemor-Geneial — 

Ajmir 

2,711 

396,889 

146 

Berar , 

17,711 

2,227,654 

126 

Mysoie 1 ... . 

29,325 

5,055,412 

172 

Cooig 

2,000 

168,312 

84 

Under Governors— 


Madias 

138,856 

31,672,613 

228 

Bombay (including Sind) 

123,142 

16,349,206 

132 

TTndei Lieutenant-Governois— 


Bengal 

156,200 

60,502 897 

383 3 

Noith-Western Piovmces 

81,403 

30,781,204 

378 

Punjab . 

104,975 

17,611,496 

168 

Under Chief-Commissioners— 


Oudh 3 

23,992 

11,220,232 

468 

Central Provinces 

84,208 

8,201,519 

97 

British Burmah 

88,556 

2,747,148 

31 

Assam , , . 

45,302 

4,162,019 

99 3 

Total 

898,381 

191,096,603 

212 


Aim and Population of Nairn States in India 



Aiea in 
Sq Allies 

Population 

Peisons 

per 

Sq Mile 

Under Governor-General — 
Central India and Bundel- ) 

89,098 

8,360,571 

93 

khand . J 

Bajputana 

130,989 

10,192,871 

77 

Hyderabad (Haidaidbad, ) 
Nizam's Dominions) j 

80,000 

9,000,000 

112 

Baroda . i 

4,399 

2,000,225 

454 

Manipiu 

7,584 

126,000 

16 

Under Bengal 

j 37,988 

2,328,440 

61 

„ North-Western Piovmces 

1 6,125 

657,013 

128 

„ Punjab ! 

; 114,742 

5,367,042 

46 

„ Central Provinces 

29,112 

1,049,710 

36 

„ Madras ... . J 

9,818 

3,289,392 

335 

„ Bombay „ „ , 

66,410 

6,784,482 

102 

Total 

575,265 

49,155,746 

85 


1 M} bore will lie tended back in 1881 to the admml&tiaticm of its natii e ijfjjf 

2 Oudh is incorporated for rao^t purposes ivith the N W Piovmces 

3 The area of the wild country m which the population is not reckoned has 
been excluded in calculating these averages 
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Total Area and Population of All India. i cent, m the Noitli-'W’estein Provinces 12 pei cent, and in the 



Aiea in 

Sq Mile? 

Population 

Densitj pei 
Sq Mile 

Undei British admim- ) 
stration ) 

898,381 

191,096,603 

212 

Native States 

575,265 

49,155,7*16 

85 

Portuguese Possessions 

1,086 

407,712 

) chiefly 

Erencli Possessions 

178 

271,460 

5 in towns 

Gi and total 

1,474,910 

240,931,521 

163 


Density Accoidmg to the report of the registrar-general upon 
ofpopu-the English census of 1871, “any density of a large 
lata country approaching 200 to a square mile implies mines, 
manufactures, or the industry of cities ” But in India 
a density of thrice this hunt, or 600 to the square mile, 
is often attained throughout large districts which are 
entirely dependent upon agriculture S&ran, for example, 
m North Behar, wLth an area of 2654 square miles and no 
town exceeding 50,000 inhabitants, has an average density 
of 778 to the square mile, with a maximum of 984 m the 
purely agricultural third or police circle of Mashrak 
Taking the valley of the Ganges as a whole, from Sah&ran- 
pur down to Calcutta, the average density is about 500 to 
the square mile, or nearly double that of the United 
Kingdom 

Urban This high density is obtained without the presence of 
popuh- many large towns or centres of manufacturing life Of the 
tlon total number of 493,444 towns and villages in. British 
India, only 44 are returned as having more than 50,000 
inhabitants, 374 as having from 10,000 to 50,000, and 
1070 as having from 5000 to 10,000. The 44 towns with 
more than 50,000 inhabitants have an aggregate urban 
population of a little more than 5 \ millions, oi less than 3 
per cent, of the total population of British India, whereas 
the 34 towns in England and Wales exceeding the same 
limit have an aggregate urban population of nearly 7J 
millions, or 32 per cent of the total. Taking a lower 
limit, theie are 139 towns m British India with more than 
20,000 inhabitants, having an aggregate of 8,484,066, oi 
less than 4J per cent of the total 

Towns with more than 100,000 Inhabitants 


Calcutta 1 776,579 Bangalore 142,513 

Bombay 2 644,405 Amritsar 142,381 

Madras 2 397,552 Lahore 2 128,441 

Lucknow 284,779 Cawnpui . , . 122,770 

Benares . 175,188 Poona . 118,886 

Delhi 3 160,553 Ahmadabad 116,873 

Patna 158,900 Rangoon . 108,000 

Agra 149,008 Surat 107,149 

Allahabad 143,693 Bareilly 102,982 


In- The total number of inhabited houses enumerated m British India 
habited is 37,041,259 The aveiage number of houses per sqnaie mile is 41, 
, houses langingfrom 102 m Oudh to 6 m British Burmah The average 
^ number of peisous pei house is 5 15, being pretty uniform 

throughout Conti ary to the experience of the United Kingdom it 
is found that the number of inmates to each house is lower m the 
towns than m the countiy, the leason assigned being that the shop- 
keepeis do not bung their families into the towns with them The 
houses are giouped into a total of 493,444 villages oi townships, 
giving an aveiage of 75 houses and 386 peisous to each The 
aveiage aiea of each village or township is 55 of a square mile 
The villages seem to be hugest m Bombay, with 614 inhabitants 
each, and smallest m British Burmah, with 195 inhabitants 
Age and Out of the total of 191, 096, 603 persons m Bntish India, 98,055,381 

sex are returned as males and 92,580,886 as females, leaving 460,336 
of whom the sex was unspecified The propoi tion of males to females 
is thus as 100 to 94 In England the females outnumber the males 
in the piopoition of 105 to 100, an excess attnbuted mainly 
to emigration In India, whence there is practically no emigration, 
it might be expected that this excess of females would disappear, 
and the two sexes be found on an equality In the two great 
provinces of Bengal and Madras this is practically the case, the 
excess of females being not greatei than 1 pei cent , and the 
piopoition being maintained unifoimly thioughout the districts 
But m Oudh the excess of males is 7 pei cent , m Bombay 8 pei 

1 With submbs, but excluding Howrah, s With suburbs. 


Punjab as high as 16 per cent We have no leason to suppose 
that the appioximate equahty of boys and guls does not hold 
good m the bnths thioughout India, as m othei counties , and 
therefoie this great excess of males can only be assigned to two 
causes— (1) defective legislation of females, especially of guls, and 
(2) female infanticide foimeily, and caiele&siiess ol infant female 
life at the piesent day Of the existence of these causes we possess 
independent testimony In 1870 an act of the legislature was 
passed applying special regulations to villages oi tiacts suspected 
of infanticide, which is the besetting sin of eeitam high caste tubes 
of Rajputs In one tube of Meeiut distnct only 8 guls undei 12 
were found to 80 boys The act is put mfoice where vei theie aic 
less than 54 guls to 100 boys, but the exact limit is at the disci etion 
of Government The dime is now almost stamped out 

The returns according to age thiow some light upon this question 
Children uudei 12 number altogethei 66,969,764, and adults above 
12 number 123,200,022, leaving 926, 817 unspecified The piopoi- 
tion of children to adults is, theiefore, as 54 to 100, the correspond- 
ing piopoition m England being 41 to 1 00 The highest piopoition 
of children (62 to 100) is found m the Central Provinces, wheie the 
abongmal tubes aie stiougest , and the lowest piopoition (50 to 100) 
mthe Noith-Westeiu Piovinces An examination of the Bengal 
leturns, distnct by district, also leads to the conclusion that the 
abongmal tubes are more piolific than the Hindus piopei Sub- 
dividing these leturns according to sex, we chscovei ail extraoidmaiy 
dispanty Of the adults, 62,022,461 aie males and 61,197, 561 
aie females The proportion of male adults to females is, theiefoie, 
about 100 to 99, as compaied with 100 males to 94 females in. the 
geneial population But on turning to the childien undei 12, we 
find as many as 35,787,564 boys to only 31,182,200 guls, oi 10O 
boys to only 87 guls This anses fiom the defective legislation 
of guls, females undei 12 being often lotnined as women 

The following table shows the population of Bntish Religion 
India as roughly subdivided according to religion Vision 
Broadly speaking, it may be said that at least nineteen out 
of every twenty people in India aie eithei Hindus or 
Mahometans, and that there are seven of the forrnei to 
two of the latter 


Population according to llelujion in Bntish India 


Religion 

Numhei 

Pei 

cent 

Tiacts ulieia most numerous 

Hindus 

139,343,820 

73 07 | 

South, and Uppei Valley ot 
Ganges 

Mahometans 

40,867,128 

2145 ■{ 

Smd, Punjab, Eastern Bengal, 
ancl Noifeh-West Pi ovmeei 

Buddhist and Jams 

2,832,851 

140 

Bntish Burnali only 

Sikhs 

1,174,436 

62 

Punjab only 

Christians 

897,682 

47 

E\tieme South 

Others 3 

5,417,304 

2 08 

Cential Pio\mcos and Bombay 

Unspecihed 

561,069 

22 


The schedules of the census fail entirely to give a satis- Ethnical 
factory classification of the races among which the vast d^ 181011 
population of India is divided Using language as our 
criterion, the people might peihaps be arranged m five 
classes — (1) The old races of the south, known as the 
Dravidian stock, which includes, not only the great peoples 
using the literary languages of Tamil, Telugu, Malayalam, 
and Kanarese, but also scattered tribes speaking dialects of 
the same family, who are found as far north as the lulls of 
Chutni Ndgpur , (2) the hill tribes of Cential India, from 
the Bhlls of Bombay to the Santdls of Bengal, whose 
physical characteristics aie negroid, and whose family of 
languages has received the name of Kolarian, (3) the 
tribes of Indo-Chinese origin, who inhabit the southern 
slopes of the Himalayas, the greater part of the Assam 
valley, and the whole of Burmah, — it seems probable that 
the semi-Hmduized low castes of Northern Bengal also 
belong to this stock , (4) high-caste Hindus, or that off- 
shoot of the august Aryan race which has imposed its 
language, its religion, and its name upon the greater part 
of the country ; (5) successive waves of Mahometan con- 
querors, Arab, Afghan, Mughal, and Persian, who form 
m the aggregate but an infinitesimal element in the 
general population. Whether pure Aryans are now to 
be traced m any other class than that of the Brahmans 

3 Professing foi the most pait various forms of abongmal belief, 

XII, - 94 
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may perhaps be disputed. Even tie so-eaileil Rajputs 
have probably a considerable admixture of Scyfchic blood 
Tiie Taisya or third caste of if anas system is admitted 
to be almost extinct, while his Sudras are to be found 
in the pre-existing non- Aryan population, 


Tnatqhil Dmsions of the Population 


Pair Ac. 

Number 

Ti acts uheie most numerous 

// i i>Im 



B'ifrrcnui 

ifUopin 

N -W Proi inces, Oudh, Bengal Madras 

Plants 


N-W, Flounces Bengal, Ouilh, run jab 

Ouw tsto , 

s,7i> i m 

Madras 

■Ikmgiri il tuias 

17 71l&> 

Bengal, Central Provinces, 

Xative Chriaii h 

(**0,Sl3 

South and V usr 

y t 7hm> l-m- 



Unsafe 

21^,735 

Punjab 

Af^li £t.s ur IMtluIits 

J ids . 

Shaikhs 

1 Si^bW 
7% AM 
4,7UO,j2D 

Do 

poretifttirs 



Pdrsf* . 

WOOD 

Bembav city and Surat 

>n*piUM 

' 31,000 

Bengal 

Manipum 

11,000 j 

Assam 

Arabs . 

8 *500 ! 

Bombay 

l\rsum 

i W> 

1)0 

Armenians , , 

1,230 1 
1.1,000 i 

Bengal 

Chinese 

Burmah 

Mil IV s . 

1 100 1 

Do 

Jews 

7,00!) 

Bombay 

Uiiiasuns and Indo») 
Poitugacse , ] 

108,000 

Calcutta, Madras, and Bombay cities 

rmpeasH , , . J 

121000 

, of whom 73,700 are Bnti&li j 


Malwwe- Among Mahometans, who number m all 40,227,552, 
tana four classes are commonly distinguished. Mughals, or 
the descendants of the last conquering race, number only 
219,753, of whom neaily half are to be found in the Pun- 
jab, Afghans or PatMns on the other hand, from their 
proximity to the frontier, are much more stiongly repre- 
sented, numbering 1,841,693 in all, chiefly m the Punjab 
and m the Rohilkhand division of the North-West. Smyyid % 
who claim to be lineally descended from the prophet, num- 
ber 799,984 , and ShatUts, 4,700,320, The remainder are 
unspecified, hut the following tribes or classes among 
Indian Mu^almaus are worthy of notice. In Bengal the 
vast majority of the Mahometans manifestly belong to 
the same race as the lowest castes of Hindus. They are 
themselves subdivided into many classes, which m their 
devotion to hereditary occupations are scarcely to be dis- 
tinguished from Hindu castes, Of late years a reforming 
spirit has arisen, leading them to abandon the polytheistic 
customs and festivals which they shared with their Hindu 
fellow-villagers. In the Punjab, besides the Pathdn im- 
migrants from across the frontier, Islam has taken a 
strong hold of the native population. The census re- 
turned upwards of 1,300,000 Jits, 700,000 IUjputs, and 
424,000 Qujars among the Musalmta Here, again, the 
Mahometans are not strongly distinguished from their 
Hindu brethren. Baluchis from beyond the frontier num- 
ber 235,000 m the Punjab, and 145,000 in Sind, Bombay 
possesses three peculiar classes of Musalmdns, each of 
which is specially devoted to maritime trade, —the Memory 
numbering 49,000, chiefly in Sind j the Borah , 86,000, 
mainly in Gnzerat ; the Khojah, nearly 18,000, of whom 
half live in the island of Bombay. In southern India the 
majority are known as Dakhani MusalmAns, being de- 
scendants of the armies led by the kings and nawdbs of 
the Deccan. But the two peculiar races of the south are 
the Moplas (613,000) and the Lablaye (312,000), both of 
which are seated along the coast and follow a seafaring 
life. They are descended from the Arab traders who 
settled there in very early times, and have been recruited 
partly by voluntary adhesions and partly by forcible con- 
versions during tlm persecutions of Byder All and Tipii 
SultAn. The Moplas of Malabar are notorious for repeated 
outbreaks of bloody fanaticism. 

The Mahometans are most numerous, as might be 


expected, along the valley of the Indus, from Karachi 
(Iuirracliee) to Peshawar. In the Bombay province of Sind 
they number 78 per cent of the total population In the 
Punjab geneially the proportion is 53 pei cent , rising to 93 
per cent m the frontier district of Peskiwar In the 
North-Western Provinces and also m Oudh the proportion 
of Mahometans nowhere exceeds 23 pei cent , though that 
part of the country was the seat of successive Musalman 
empires for many centimes In Lower Bengal, on the other 
hand, the faith of Islam has exercised a more permanent 
effect upon the population, especially m the valley of the 
Brahmaputra The average ot Mahometans m the whole 
province is 33 pei cent , rising to 80 per cent m the deltaic 
districts of BogrA and IkjshMii Heie, again, it is found 
that the Mahometans are not most numerous m the 
neighbourhood of the great Musalm&n capitals, Gaur, 
FuijmalUl, Dacca, and Murshid&b&d, but m the densely 
populated agricultural tracts, where the senu-aboriginal 
tubes appear to have willingly embiaeed Islam in prefer- 
ence to xemaining outcasts beyond the exclusive pale of 
Hinduism. 

The Sikhs are almost entdiely confined to the Punjab, SikK 
wheie they number only 6 50 per cent, of the population 
Their stronghold is the country between the rivers Bd.vf 
and Sutlej (Satlaj), including the historical cities of Lahoie, 
Amritsar, Amb&la (Umballa), and Jalandhar. In no dis- 
trict do they form more than 17 per cent. 

Of the total number of 897,682 Christians, about Christians. 
250,000 are believed to be Europeans or to have European 
blood m their veins The south of India is the only part 
where the exeitions of the missionaries can be said to be 
visible m the statistics of population. In the Madias 
presidency generally, Christians number 533,760, or 1 71 
per cent, of the total Of these, about 41 6,000 are returned 
as Boman Catholics, and about 118,000 as Protestants. 

Nearly one-fifth of all the Chiistians aie found in the 
single district of Txnnevelli, and they are numerically 
next strongest in Madura, Tanjore, Triehmopolt, South 
Elnara, and Malabar Christianity has been known m 
southern India for many centuries. A Pehlevi inscription 
m the ancient church of the St Thomas’ Mount near Madras 
city indicates a settlement of Mamchseans or Peisian Chris- 
tians on the eastern coast, as well as on the west , and tradi- 
tion speaks of the preaching of the apostle St Thomas m 
Madras, Tmnevelli, and Malabar. The adheients of the 
Syrian church m Malabar, Travancore, and Cochin are the 
most ancient Christian community m the south. After 
these come the Pieman Catholics, who trace their ougm to 
the teaching of St Xavier and the Madura Jesuits. The 
Protestant churches date only from about the beginning of 
the present century, but their progress since that time 
has been considerable, In Bombay there are 126,063 
Christians, of whom nearly 83,000, chiefly Indo-Portuguese, 
are returned as Roman Catholics. In Bengal the Chiistians 
number only 90.763, but since the date of the census 
missionary effort has been very successful among the hill 
tribes of Cliutia Ndgpur. In the North-Western Provinces 
there are 22,196 Christians, in the Punjab 22,154, in the 
Central Provinces 10,477, m Mysore 25,676, in Coorg 
2410, and the remainder are scattered over Assam, Berar, 
and Ajmir, In British Burmah the Christians are pro- 
portionately more numerous than in any other province, 
amounting to 52,299, or 1*90 per cent., chiefly converts 
from the hill tribe of Karens It should be remembered 
that the above figures are exclusive of the native states, 
in which the Christians amount to about 700,000, making 
a total m round numbers of millions for all India 

An attempt was made at the tune of the census to ascertain the Occupa- 
professions and occupations of the male adults, but the lesnltstions. 
cannot he accepted as even approximately accurate The totals, 
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howevei, are here given for what they may be woith Out of a 
classified total of about 62,000,000 adult males, 2,252,000, 01 3 6 
pei cent , veie letumed as piofessional oi m Government seivice , 
3,844,000, oi 6 2 pei cent , as m domestic seiviee, 34,844,000, oi 
56 2 pei cent , as agiicultuial , 3,221,000, or 5 2 per cent , as com 
meicial , 8,122,000, oi 13 1 pei cent , as mdustnal , 7,626,000, oi 
12 3 pei cent , as labomcis , and 2,108,000, oi 3 4 pei cent , as in- 
dependent and noil-pi oductive 

Specific An attempt was also made to collect statistics of peisons afflicted 
mfirmi- t\ ltli ceitain specific intimities, but here again the lesults possess 
ties little value The numbei ot insane peisons and idiots was returned 
at 67,000, oi 1 in 2700 ot the population, being less than £th of the 
late pi evading m England The deaf and dumb numbei eel 134,000, 
oi 1 m 1340, a piopoition about half as great again as in England , 
the blind numbei ed 354,000, oi lathei less than 1 m 500, which is 
double the English late , the lepeis numbei ed 96,000, or 1 m 1875 
Vital sh- Returns of both bnths and deaths aie now legulaily collected 
tistics ovei almost the ontue aiea undei Biitish admmistiatiou In towns 
theieturns aie fuimshed thiougli the municipalities, while m the 
nual tiaets the agency employed is the police The fignies thus 
obtained aie foi the most pait so evidently inadequate that it 
would only bo misleading to repioduee them m tins place Suffice 
it to say that the sanitary commissions accepts as appioximately 
collect a calculation which estimates the aveiage dmation of life m 
India at tlmty years and eight months, winch is equivalent to an 
annual doath-iate of 32 57 pei thousand Dining 1877, tho yeai of 
famine, the ascei tamed death-rate m Madias lose to 53 2, while the 
ascertained bntli-iate fell to 16 3 pei thousand Both these rates 
aie, of course, meie appio violations to the tiuth, but they seive to 
indicate how famine attacks a people fiom two sides In 1S77 tlie 
death-i ate among Eui opean troops m India was 12 71 per thousand, 
being tlie lowest ever lecouled , among native tioops, 13 38 pei 
thousand , and m the public jails, 61 95 pei thousand, using to 
176 01 pei thousand in the jails of Madias 

Agriculture 

The cultivation of the soil is the occupation of the 
Indian people, in a sense which is difficult to realize in 
England, and which cannot he adequately esprossed by 
figures As the laud tax forms the mainstay of the im- 
perial revenue, so the rdyat or cultivator constitutes the 
unit of the social system, The organized village commu- 
nity contains many other membeis besides the cultivators, 
but they all exist for his benefit, and all alike are directly 
maintained from the produce of the village fields. Even m 
considerable towns, the traders and handicraftsmen almost 
always possess plots of land of their own, on which they 
raise sufficient gram to supply their families with food The 
operations of xural life are familiar to every class. They 
aie enveloped in a cloud of religious sanctions, and serve to 
mark out by their recurring periods the annual round of 
common life According to the returns of the general cen- 
sus of 1S72, the number of adult males engaged in agricul- 
ture amounts to nearly 35 millions, or 56 2 per cent, of 
the total. To these ought to be added almost all the 
labourer, an additional millions, or 12 3 per cent., — 
thus raising the grand total of persons directly supported 
by the land to more than two-thirds of the entire number 
of adult males, besides those indirectly or incidentally con- 
nected with it 

But though agriculture thus forms the staple industry of 
the country, its practice is pursued m different provinces 
with infinite vauety of detail Eveiywheie the same per- 
petual assiduity is found, but the inherited experience of 
generations has taught the cultivators to adapt their simple 
methods to differing circumstances Eor irrigation, native 
patience and ingenuity have devised means which com- 
pare favourably with the colossal projects of Government. 
Manure is copiously applied to the more valuable crops 
whenever manure is available, its use being limited by 
poverty and not by ignorance The rotation of crops is not 
adopted as a principle of cultivation , but m practice it is 
well known that a succession of exhausting crops cannot be 
taken in consecutive seasons from the same field, and the ad- 
vantage of fallows is widely recognized. The periodicity of 
the seasons usually allows two, and sometimes three, har- 
vests m the year, but not necessarily, nor jndeed usually, on 


the same fields For inexhaustible fertility, and foi leten- 
tiveness of moisture m a cliy year, no soil in the world 
can surpass the regai or il black cotton-soil 53 of the Deccan 
In the broad river basins, tho inundations deposit annually 
a fresh top-diessing of silt, thus superseding the necessity 
of manures 

The name of nco has from time immemorial been so race 
closely associated with Indian agncultuie, that it is diffi- 
cult to realize how compaiatively small an area is planted 
with this crop. If we except the deltas of the great nvers 
and the long stnp of land fringing the western coast, nee 
maybe called an occasional crop throughout theiemainder 
of the peninsula But where rice is grown, it is grown to 
the exclusion of all other ciops In Biitish Burra all, out 
of a total cultivated aiea of 2,833,520 acres m 1877-78, as 
many as 2,554,853 acies, or 90 per cent, weie under rice. 
Independent Buiniah, on the other hand, grows no rice, 
but impoits laigely from Bufcish territory. Eor Bengal, 
unfoitunately, no general statistics aie available. But 
taking Rangpur as a typical district, it was there found 
that million acres, out of a classified total of a lit tie over 
1| million acres, or 88 pei cent, were devoted to rice 
Similar proportions hold good foi the province of Onssa, 
the deltas of the Godfivan, Ixistna, and Kami (Caumy), 
and the lowlands of Travancoie, Malabar, Kanaia, and the 
Concan, Eor the North-Western Piovmccs and Oudh, 
again, no agricultural statistics aie available , but though 
uce, giown in damp localities, or with the help of n liga- 
tion, forms a favourite food for the upper classes, the local 
supply requires to bo supplemented by importation from 
Bengal Throughout theiemainder of the countiy, except 
in Assam, which is agriculturally a continuation of the 
Bengal delta, the cultivation of rice occupies but a subor- 
dinate place Tho aveiage out-turn pei acie m Bengal lias 
been estimated at 15 maunds , or 1200 lb, of cleaned lice 
In the years 1877-78, when famine was raging m southern 
India, the total exports of nee from Calcutta amounted to 
more than 1 6 million cwts In British Burmah thei e is but 
a single rice harvest in the year, couesponding to the dman 
of Bengal. The gram is reddish m colour and of a coarse 
quality, but the out-turn is much higher than m Bengal, 
reaching m some places an average of 2000 and 2500 lb 
per acre. The annual exports of nee from Burmah amount 
to about 12 million cwts Besides being practically tho 
sole crop grown in the deltaic swamps, rice is laisod m 
patches in all the hill-valleys, from Coorg to the Himalayas. 

Wheat is grown to some extent in almost every district, "Wlieni. 
but, broadly speaking, it may be said that wheat does not 
thrive whete rice does, nor, indeed, anywheie south of the 
Deccan The great wheat-growing tract of India is the 
Punjab, where, in 1877-78, nearly 7 million acres, oi 37 
per cent of the total cultivated area, were under this crop. 

Eor the North-Western Provinces and Oudh, in default of 
actual statistics, it has been estimated that the total 
area under wheat is as large as m the Punjab, though 
the relative proportion is less Wheat is also grown in 
Behar and in the districts of Bengal that he south of the 
Ganges In the Central Provinces, in 1877-78, wheat 
was grown on 23 per cent, of the cultivated area, being the 
chief crop m the districts of Hoshangdbacl, Narsmhpur, 
and Sagar, In Bombay the corresponding proportion was 
less than 5 per cent , and in Smd 12 per cent. It has 
been conjectured that the total area under wheat in India is 
equal to the area under the same crop m the United States. 

Nor is the general out-turn contemptible, averaging about 
13 bushels per acre m the Punjab, as compared with an 
average of 15 \ bushels for the whole of France. The 
quality, also, of the grain is high enough to satisfy the 
demands of English millers , and “ Calcutta Club No. 1 53 
commands a price m Mark Lane not much below that of tho 
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finest Australian or Californian produce. Unfortunately, 
when a prosperous trade witli Europe seemed on the point 
of establishing itself, the terrible year 1877-73 supervened, 
and India will now have to fight against the position of 
vantage occupied by the United States According to the 
system of classification in Upper India, client ranks as a 
uil/i or spring crop, being reaped at the close of the cold 
weather in April and May Wherever possible, it is irri- 
gated; and the extension of canals through the Gangetic 
Doiib has largely contributed to the substitution of wheat 
for inferior cereals. 

Millet Taking India as a whole, it may be affirmed that the 
staple food gram is neither nee nor wheat, but millet, which 
is probably the most prolific gram m the world, and the 
best adapted to the vicissitudes of a tropical climate. Ex- 
cluding the special rice-growing tracts, varieties of millet 
are grown more extensively than any other crop from 
Madras, m the south, at least as far as K&jputana, in the 
north. The two most common kinds are great millet 
(Eokus Sorghum or Sorghum vulgar e), known as jotir or 
jawdn in the languages derived from the Sanskrit, as jonna 
in Telugu, and as chulam in Tamil ; and spLked millet 
(Holcus spieatus vel Penicillaria spicata ), called bdjm m 
the north and Laniba m the south In Mysore and the 
neighbouring districts rdgt ( Eleusme couicana ;), called 
nddiam in Bombay, takes tbe fiisfc place According to 
the Madras system of classification, these millets all rank 
as C{ dry crops,” being watered only by the local rainfall, 
and sown under either monsoon; farther north, they are 
classed with the Iharif or autumn harvest, as opposed to 
wheat. Indian corn is cultivated to a limited extent in all 
parts of the country , barley, in the upper valley of the 
Ganges, throughout the Punjab, and in Himalayan valleys ; 
oats, only as an experimental crop by Europeans. Jodr 
and rdgt, but not hdjra, are invaluable as fodder for cattle. 

Oil- Oil-seeds also form an important crop in all parts of the 

seeds, country, being perhaps more universally grown than any 
other, as oil is necessary, according to native customs, for 
application to the person, for food, and for burning m 
lamp3. In recent years the cultivation of oil-seeds has re- 
ceived an extraordinary stimulus owing to the demand for 
export to Europe, especially to France; but as they can be 
grown after rice, &c , as a second crop, this increase has 
hardly at all tended to diminish the production of food 
grains The four chief varieties grown are mustard or 
rape seed, linseed, til or gmgelly (sesamum), and castor-oil 
Bengal and the North-Western Provinces are at present the 
chief sources of supply for the foreign demand, but gmgelly 
is largely exported from Madras, and, to a smaller extent, 
from BarmaL 

Vege- Vegetables are everywhere cultivated in garden plots for 

tables, household use, aud also on a larger scale in the neighbour- 
hood of great towns. Among favourite native vegetables, 
the following may be mentioned the egg-plant, called 
brinjal or baigan (Solanim Melongma), potatoes, cabbages, 
cauliflower, radishes, onions, garlic, turnips, yams, and a 
great variety of cncurbitaceous plants, including Cummis 
sativus, CumrUta maxima, Lagmxna vulgaris, Tnchos - 
anthes dima , and Benincasa cenfera. Of these, potatoes, 

cabbages, and turnips are of recent introduction. Almost 
all English vegetables can be raised by a careful gardener 
Potatoes thrive best on the higher elevations, such as the 
KMsf hills, the Nflgiris, the Mysore uplands, and the 
slopes of the Himalayas; but they are also grown even in 
lowland districts. They were first introduced into the 
Ehdsf hills in 1830, and they now constitute the principal 
crop, the annual export to the Calcutta market being more 
than 7000 tons, valued at <£50,000. 

traits* Among cultivated fruits are the following -—Mango 
(Mcmgifera indica), plantain (Musa parachmca), pine-apple 


(Amnarn sativa), pomegranate (Punka Granatum), guava 
(Psulium pomifermn et P pynferum ), tamarind (Tama- 
i indus indica), jack (Artocarpus mtegnfoha ), custaid-apple 
(Anona squamosa ), papaw (Canca Papaya ), shaddock (Cit- 
rus decumana ), and several varieties of fig, melon, mange, 
lime, and cition. Accoidmg to the universal verdict of 
Euiopeans, no native fruits can compaie with those of Eng- 
land, But the mangoes of Bombay, of Miiltdn, and of 
Maldahm Bengal, and the oranges of the Khdsf hills, enjoy 
a high reputation, while the guavas of Madras aie made 
into an excellent preserve 

Among spices, for the preparation of cutry and other Spices 
hot dishes, tui meric and chillies hold the first place, being 
very generally cultivated. Next m importance come 
ginger, coriander, aniseed, black cummin, and fenugreek. 
Pepper proper is confined to tbe Malabar coast, from 
Kanara to Travancore, Cardamoms are a valuable crop m 
the same locality, and also m the NepMese Himalayas 
Pan or betel-leaf is grown by a special caste m most paits 
of the countiy Its cultivation requnes constant care, but 
is highly remunerative Betel-nut or areca is chiefly grown 
m certain favoured localities, such as the deltaic districts 
of Bengal and the highlands of southern India. 

Besides betel-nut (Areca Catechu ), the palms of India m- Palms, 
elude the cocoa-nut (Cocos nucifera), the bastaid date 
(Phoenix sylvesi i is), the palmvia (Borassus flabelUformis), 
and the true date (Phoenix dactyhfei a) The cocoa-nut, 
which loves a sandy soil and a moist climate, is found 
m greatest perfection along the strip of coast-lme that 
fringes the west of the peninsula, where it ranks next 
to rice as the staple product The bastard date, grown 
chiefly m tbe country round Calcutta and m the north- 
east of the Madras presidency, supplies both the jaggery 
sugar of commerce and intoxicating liquors foi local con- 
sumption Spirit is also distilled from the palmyra, espe- 
cially m the neighbourhood of Bombay and m the south- 
east of Madras The true date is almost confined to Sind 

Sugar is manufactured both from the sugar-cane and Sugar, 
from the bastard date-palm, but the total production is in- 
adequate to the local demand. The best cane is grown m 
the North-Western Provinces, on irrigated land It is an 
expensive crop, requiring much attention, and not yielding 
a return within the year , but the profits are proportion- 
ately large. In Bengal the manufacture of sugar for 
exportation has declined during the century, but in Jessor 
district the preparation of date-sugar is a thriving and 
popular industry. The manufacture of sugar is eveiywhere 
in the hands of natives, except m the case of the Aska 
factory in the Madras district of Ganjam, and the Ashtagram 
factory in Mysoie Both these factories, which use sugar- 
cane and not date, have received honourable notice at 
exhibitions m Europe 

Cotton holds the first place among agricultural products Cotton 
grown for export From the earliest times, cotton has been 
grown in sufficient quantities to meet the local demand, 
and even in the last century theie was some slight expoit 
which was carefully fostered by the East India Company. 

But the present importance of the crop dates only from 
the crisis m Lancashire caused by the American War 
Prior to 1880 the exports of raw cotton from India used 
to average less than 3 millions sterling a year , but after 
that date they rose by leaps, until m 1866 they reached 
the enormous total of 37 millions. Then came the crash, 
caused by the restoration of peace m the United States, 
and the exports fell, until they now average little more 
than 8 millions a year. The fact is that Indian cotton 
has a short staple, and cannot compete with the best 
American cotton for spinning the finer qualities of yam 
But while the cotton famine was at its height, the culti- 
vators were intelligent enough to mate the most of their 
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opportunity The area under cotton inci eased enormously, 
and the growers managed to retain in their own hands 
a fair share of the piofit 

Cotton- The principal cotton -glowing tracts are the plains of Guzerat 

gi owing and Kathiawar, whence Indian cotton has received m the Liveipool 

tiacts market the histone name of Suiat , the highlands of the Deccan , 
and the deep valleys of the Cential Provinces and Beiar The best 
native varieties are found m the Central Provinces and Berar, 
passing under the trade names of Hmganghat and Amraoti These 
vaneties have been successfully mtioduced into the Bombay distnct 
of Khandesh Experiments with seed fiom New Oi leans have been 
conducted foi seveial yeais past on the Government faims on many 
paits of India, hut it cannot be said that they have resulted m 
success except m the Bombay distnct of Dhaiwai, wheie exotic 
cotton has now generally supplanted the indigenous staple In 
1875-76 the total area under cotton m the Bombay pxesidency, 
including Hmd and the native states, amounted to 4,516,587 acies 
with a yield of 2,142,835 cwts Of this total, 583,854 acies, or 13 
pei cent , weie sown with exotic cotton, including that from the 
Cential Piovmces and also that fiom New Oileans, with a yield of 
248,767 cwts The aveiage yield was about 53 lb of cleaned cotton 
pei acie, the highest being m Sind and Guzei at, and the lowest m 
the southern Maihatta countiy In the same yeai the total exports 
weie 3,887,808 cwts , valued at £10,673,761 In 1877-78 the aiea 
under cotton m the Central Provinces was 837,083 acies, or 5 pei 
cent of the total cultivated area, chiefly m the districts of Wardha, 
Nagpur, and Raipur The average yield was about 59 15 per acie 
The total exports to Bombay, including xe-exports fiom Beiai, were 
about 300,000 cwts , chiefly in compressed bales, valued at 
£672,000 In the same year the area undei cotton m Beiar was 
2,078,273 acies, or 32 pei cent of the total cultivated aiea, chiefly 
in the two districts of Akola and Annaoti The aveiage yield was 
as high as 67 T5 of cleaned cotton pei acre The total export was 
valued at £2,354,946, almost entuely lailway-boine In Madias 
the aveiage aiea undei cotton is about 1,500,000 acies, chiefly m 
the upland districts of Bellaiy and Karniil, and the low plains of 
Iustna and Tmnevelli The total expoits m 1875-76 weie 733,420 
cwts , valued at £1,652,849 In Bengal the cultivation of cotton 
is on the decline The local demand is satisfied by imports fiom 
the North-Western Piovmces and fiom the boi denng hill tiacts, 
■where a veiy shoi t-stapled vanety of cotton is extensively cultivated 
The total aiea under cotton m Bengal is estimated at only 162,000 
acies, yielding 188,000 cwts of cleaned cotton Of this, 31,000 
acres weie m Sir an, 28,000 m the Chittagong hill tiacts, and 20,000 
in Cuttack Throughout the North-Western Piovmces, and also 
the Punjab, sufficient cotton is giown to meet the wants of the 
village weaveis The total exports of law cotton from Indian 
ports m 1878-79 weie 2,966,569 cwts , valued at £7,914,091, besides 
cotton twist and yarn to the value of £937,698, and cotton manu- 
factures valued at £1,644,125. 

Kite Jute ranks next after cotton as a fibie ciop The exten- 
sion of its cultivation has been equally rapid, and it is yet 
more limited m its area, being confined to northern and 
eastern Bengal In this tract, which extends from Pur- 
niah to GoalparA, north of the Ganges for the most part, 
and along both banks of the Brahmaputra, jute is grown 
on almost every variety of soil The chief characteristic 
of the cultivation is that it remains entirely under the con- 
trol of the cultivator. Practically a peasant proprietor, he 
increases or diminishes his cultivation according to the state 
of the market, and keeps the profits m his own hands. The 
demand for jute in Europe has contributed more than any 
administrative reform to raise the average standard of com- 
fort throughout eastern Bengal. In 1872, when specula- 
tion was briskest, it is estimated that about 1 million 
acres were under jute, distributed over sixteen districts, 
which had a total cultivable area of 23 million acies. The 
total export from Calcutta in that year was about 7 million 
cwts,, valued at <£4,142,548 Both quantities and prices 
have since somewhat declined, hut the business remains 
on a stable footing In 1878-79 the total export of raw 
jute from India was 6,021,382 cwts,, valued at £3,800,426, 
besides jute manufactm.es to the value of £1,098,434. 

Indigo Indigo, though relatively of less importance than formerly, 

is still the foremost staple grown by European capital. In 
Bengal Proper its cultivation has greatly declined since the 
early years of this centuiy English planters have aban- 
doned the districts of Hiigll (Hooghly),the Twenty-four Par- 
gands, Dacca, Farldpur, Bangpur, and Pabnb, which are 


dotted with the sites of rumed factones. In Nadiyd, 

Jessor, Murshiddbdd, and Maldah, the industry is still 
carried on, but it has not recovered from the depression 
caused by the indigo riots of 1860, and the emancipa- 
tion of the peasantry by the Land Act of 1859. Dye 
of superior quality is manufactured m Midnapui, along 
the frontier of the hill tracts But indigo cultivation 
on the old scale still flourishes m North Behar, fiom which 
is derived one-half of the total exports from Calcutta No 
accurate statistics of area are available, but m Tnhut 
alone there are fifty-six principal concerns, with seventy 
outworks, producing annually about 20,000 mounds of dye , 
in SAran, thirty principal concerns and twenty-five out- 
works, producing about 12,000 maunch , m Cliampkan, 
seven large concerns, producing also 12,000 maunds 1 It 
has been estimated that the total amount of money annu- 
ally distributed by the planters of North Behar cannot 
he less than 1 million sterling Across the bordei, in the 
North-Western Provinces, indigo is grown and manu- 
factured to a considerable extent by native cultivators. 

In the Punjab, also, indigo is an important crop, especially 
in the districts of Multdn, Muzaffargarh, and DerA Ghazi 
Khan. In Madras, where it is grown and manufactured 
entirely by the natives, the total area under indigo is about 
300,000 acres, chiefly m the north-east of the presidency, 
extending along the coast from Kistna to South Arcot, and 
inland to Karniil and Cuddapah The exports of indigo 
from all India m 1878-79 amounted to 105,051 cwts., of 
the value of £2,960,463 

The opium of commerce is grown and manufactured in Opium, 
two special tracts,' — (1) the valley of the Ganges lound 
PatnA and Benares, and (2) a fertile table-land m Central 
India, corresponding to the old kingdom of MAlwA, for the 
most part still under the rule of native chiefs, among whom 
Smdhia and Holkar rank first In the latter of these two 
legions the cultivation of poppy is free, and the duty is 
levied as the opium passes through the Entish presidency 
of Bombay, m the former, the cultivation is a strict Govern- 
ment monopoly. Opium is also gi own for local consumption 
throughout BAjputAna, and to a very limited extent in the 
Punjab and the Central Provinces Throughout the rest 
of India it is absolutely prohibited In the Ganges valley, 
the cultivation is supervised from two agencies, with their 
headquarters at PatnA and GhAzlpur, at which two towns 
alone the manufacture is conducted In 1872 the total 
area under poppy was 560,000 acres , the number of chests 
of opium sold was 42,675, and the sum realized was 
£6,067,701, giving a net revenue of £4,259,376 The 
whole of this was exported fiom Calcutta to China and the 
Straits Settlements, The amount of opium grown m native 
states and exported from Bombay is about equal, thus 
raising the average exports of opium to about 12 millions 
sterling, of which about 7| millions represent net profit to 
Government. In 1878-79, 91,200 chests of opium were ex- 
ported, of the value of £12,993,985, of which £7,700,000 
represented the net profit to Government. 

Under the Bengal system annual engagements axe entered mto Bengal 
by the cultivatois to sow a certain quantity of land with poppy , system, 
and it is a fundamental principle that they may agree or refuse to 
engage as they please As with most othei Indian mdnstues, a 
pecnmaiy advance is made to the cultivator befoie he commences 
operations, which is balanced when lie dehveis over the opium at 
the subordinate agencies. He is compelled to deliver Ms whole 
pioduce, being paid at a fixed rate according to quality In the 
beginning of April the cultivatois bung m then opium, to the 
subordinate Government agencies, where it is examined and 
weighed, and the accounts aie settled The final piocess of pie- 
panng the drug m balls for the Chinese market is conducted at the 
two central Government agencies at Patna and Ghazipur This 
generally lasts until the end of July, but the balls aie not dry 
enough to be packed m chests until October 

1 The factory mmid of indigo weighs 74 15 10 oz, 
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Macro, Tobacco 1 * grown m every district; of India, for local 
consumption The sail and climate aie favourable , but 
up to the present time the quality of native-cured tobacco 
is ao mfeiior that it findb no market in Europe. The prin- 
cipal tobacco-growing tiacts are Bangpur and Tirhut in 
Bengal^ Kaira in Bombay, and the delta of the Godavari and 
Coimbatore and Madura districts m Madras The two 
bat mentioned districts supply the raw material for the 
well-known Tuchinopoh cheroot/’ almost the only form 
of Indian tobacco that finds any favour with Europeans , 
the pioduee of the Mulcts or alluvial islands m the Goda- 
vari is manufactured into u coconadas.’' The tobacco of 
northern Bengal is largely exported to British Burmah, 
for the Buimese, who are great smokeis, do not grow 
sufficient for then own needs In the year 1876-77 the 
total legist cred imports of tobacco into Calcutta weie 
400,000 cwf , valued at £261,000, of which more than 
half came fiom the single district of Bangpur. Tobacco is 
also grown for export in the hill tracts of Chittagong, Thp 
tobacco of Tirhut is chiefly exported towards the west 
The total area under tobacco m that district is estimated 
at 40,000 acres, the best quality being grown m pmgand 
Saressa of the TVypur subdivision. 

Since 1375 a pnvate firm of capitalists, hacked by Government 
support, lias begun, to glow tobacco and manufaetuie it foi the 
European market Thy scene of operations is two abandoned stud- 
farms at Gkinpai m the NortliAVestem Provinces, and at Pusa m 
the Bengal district of Tuliut In the yeai 1878-79 about 240 
acres m all were cultivated with tobacco, and the total crop was 
about 160,000 fi). No less than five English or American cuiers 
weie employed Some of the produce was exported to England as 
“cured leaf 5 ; but the larger part was put upon the Indian maiket 
in the form of “ manufactured smoking mixture ” This mixture 
is m demand at regimental messes and canteens, and has already 
found its way to Australia. The enterprise may now be said to 
have passed be} end the stage of experiment, and has probably 
opened a new sphere alike tor Indian agriculture and European 
capital The one essential condition of success is skilled super- 
vision m the delicate processes of tobacco-cunng Tobacco to the 
value of £128,239 was exported fiom India in 1878-79 

Cofiee, The cultivation of coffee is confined to southern India, 
though attempts have been made to introduce the plant both 
into British Burmah and into the Bengal district of Chitta- 
gong. The coffee tract may be roughly defined as a section 
of the landward slope of the Western GMts, extending from 
Kfinara in the north to Travancore in the extreme south. 
That tract includes almost the whole of Coorg, the districts 
of KMtir and Hassan m Mysore, and the Kflgiri hills, en- 
larged by the recent annexation of the Wainad. Within the 
last few years the cultivation has extended to the Shevaroy 
Mils in Salem district, and to the Palni hills m Madura. 

Tfnhke tea, coffee was not introduced into India by European 
enterprise ; and even to the present day its cultivation is largely 
followed by the natives. The Malabar coast has ah ays enj eyed a 
direct commerce with Arabia, and at an early date gave many con- 
verts to Islam. One of these converts, Baba Budan by name, is 
said to have gone on a pilgrimage to Mecca and to have brought 
back with him the coffee berry, which he planted on the hill range 
m Mysore stiff called after him. According to local tradition this 
happened about Uo centuries ago. The shrubs thus sown lived 
on, but the cultivation did not spread until the beginning of the 
present century. The state of Mysore and the Balm Budan raime 
also witnessed the first opening of a coffee-garden by an English 
planter about 1846. The success of this experiment led to the ex- 
tension of coffee cultivation into the neighbouring tract of Manjara- 
bod, aho in Mysore, and into the Wamad subdivision of the Madras 
district of Malabai . Prom 1840 to 1860 the enterprise made slow 
progress ; but since the latter date it has spread with great rapidity 
along the whole line of the Western. GMts, clearing away the 
pnmsem forest, and opening a new era of prosperity to the labour- 
ing classes. The following statistics show the area under coffee 
for the year 18/7-78 -in Mi sore, 128.438 acres, almost confined 
to the two districts of Hassan and Kadur , m Madras, 58,988 acres, 
chiefly m Malabar, the AiJgins, and Mm } in Coorg, 45,150 
acres ; total, 232,576 acres, exdti^u e of Travancore The average 
rate of produce m estimated at about 3 cwts, per acre of mature 
plant The total export of coffee in 1878-79 was 342.268 cwts . 
valued at £1,548,481. 1 1 


The cultivation of tea in India commenced within the Tea 
memory of men still living m 1881, and the industry now 
avals indigo as a field for European capital U nlxke coffee- 

plantmg the enterprise owes its origin to the initiation ot 
Government, and has never attracted the attention of the 
natives. Early travellers reported that the tea-plant was 
indigenous to the southern valleys of the Himalayas , but 
they were mistaken in the identity of the shrub, ft Inch was 
the Qsyi is nepalensis . The real tea (Thea vinclts ), a plant 
akin to the camellia, grows wild m Assam, being commonly 
found throughout the hilly tract between the valleys of the 
Brahmaputra and the Bfiiak There it sometimes attains 
the dimensions of a large tree , and from that, as well as 
from other indications, it has been plausibly mfened that 
Assam is the original home of the plant, which w r as thence 
introduced at a piehistonc date into China The real pro- 
gress of tea-planting m Assam dates fiom about 1851, and 
was greatly assisted by the promulgation of the Waste-land 
Hides of 1854 By 1859 there were alieady fifty-one 
gardens m existence, owned by private individuals , and 
the enterprise had extended from its original headquarters 
m Lakhimpur and Slbsagar as far down the Brahmaputra 
as Btmrtip. In 1856 the tea-plant was discovered wildm 
the district of Cdchar m the Bfirak valley, and European 
capital was at once directed to that quarter. At about the 
same time tea-planting was introduced into the neighbour- Tea- 
hood of the sanatorium of D4rjflmg (Darjeeling), among the growing 
Sikkim Himalayas. The success of these undertakings tractis 
engendered a wild spirit of speculation in tea companies 
both in India and at home, which reached its climax m 
1865. The industry recovered but slowly from the effects 
of this disastrous crisis, and did not again reach a stable 
position until 1869. Since that date it has rapidly but 
steadily progressed, and has been ever opening new fields 
of enterprise. At the head of the Bay of Bengal in Chitta- 
gong district, side by side with coffee on the Nllgiri hills, 
on the forest-clad slopes of Chuti& N&gpur, amid the low- 
lying jungle of the Bhutan Dwais, and even in Aiakan, 
the energetic pioneers of tea-plantmg have established their 
industry. Different degrees of success may have lewarded 
them, but in no case have they abandoned the struggle. 

The market for Indian tea is practically inexhaustible. 

There is no reason to suppose that all the suitable localities 
for its growth have yet been tried; and we may look for- 
ward to the day when India shall not only rival but super- 
sede China m her staple product. 

The following statistics, unless it is otherwise stated, 
refer to the year 1877-78 

The total aiea taken np for tea cultivation m Assam, including Aiea and 
both the Brahmaputra and the Baiak valleys, was 736,082 acies, of out-turn 
which 538, 961 acres were fit foi cultivation, the total number of sepa- ol tea 
rate estates was 1718 , the total out-turn was 23,352,298 lb, at the 
average rate of 286 lb per acie under mature plant In Bengal, the 
area taken up was 62,642 acres, of which 20,462 acres were undei 
mature plant, including 18,120 acres m the single distuct ot 
Dayiling ; the numb or of gaiclens was 221, the out-turn was 
5,768,654 3b, at the rate of 282 lb per acre under mature plant In 
the North-Western Provinces, theie weie, in 1876, 25 estates an the 
districts of Eumdun and Garhval, with an out-turn of 578,000 lb, 
of which 350,000 3b weie sold in India to Central Asia merchants , 
and m 1871* 19 estates in Debra Dun, with 2024 acres under tea, 
and an out-turn of 297,828 3b In the Punjab, there were 10,046 
acres undei tea, almost entirely confined to Kdngra district, with 
an out-turn of 1,113,106 lb, or 111 3b per acre In Madras, the 
area under tea on the Nflgms was 3160 acies , the exports fiom the 
presidency were 183,178 K>, valued at £19,308 Excluding the 
bgures just given foi Madras, the whole of the Indian tea is shipped 
from the port of Calcutta, and almost the whole is sent to the 
United Kingdom The total exports fox 1878-79 weie 34,800,027 lb, 
valued at £3,170,118 Of the total supply, about 26,000,000 lb 
came from Assam, about 8,000,000 0) from Bengal, 787,000 !b from 
the North-Western Provinces, and 684,000 lb fiom the Punjab In 
the previous year the exports of tea from the Punjab to Cential 
Asia were returned at 1,217,840 3b, valued at £181,634, being a con- 
siderable decrease on the year before. 
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Madias 

Bombay 
(e\eltid Sind) 

Sind 

Punjab 

Cential 

Piountes 

Bntish 

Bui-mali 

Mj soi c 

Bcrai 

Rice 

4,600,000 

1,195,000 

512,000 

400,000 

4,550,000 

2,555,000 

540,000 

31,000 

“Wheat 

16,000 

561,000 

354,000 

7,000,000 

3,600,000 


11,000 

525,000 

Millets and inferior grains 

10,600,000 

5,800,000 

934,000 

6,000,000 




j 2 ,760,000 

Pulses 

1,600,000 

830,000 

115,000 

3,200,000 

> 5,140,000 


3,400, OOO 

j 180,000 

Oil-seeds 

800,000 

628,000 

180,000 

800,000 

1,360,000 

15,000 

130,000 

460,000 

Cotton 

1,000,000 

1,350,000 

70,000 

660,000 

840,000 

10,000 

1 15,000 

2,080,000 

Tobacco 

60,000 

35,000 

6,000 

80,000 

48,000 

17,000 

19,000 

17,000 

Indigo 

120,000 

14,000 

10,000 

110,000 


700 



Sugai-cane 

21,000 

50,000 

4,000 

380,000 

100,000 

4,000 

13,000 

5,000 


Cm- The introduction of the quinine-yielding cinchona into 
cliona India is a remaikable example of success lewarding the 
indefatigable exeitions of a single man. When Mr 
Olements Markham undertook the task of transporting the 
seedlings fiom South America m 1860, cinchona had 
never before been reared artificially But the novel experi- 
ment m arboriculture has not only been successfully con- 
ducted, but has proved remunerative from a pecuniary- 
point of view. A cheap febrifuge has been provided, m 
the foim of the mixed cinchona alkaloids, for the 
fever-stueken population of the Indian plains, while the 
surplus bark sold m Euiope more than repays interest 
upon the capital expended These lesults have been pro- 
duced fiom an expenditure of about .£100,000. The head- 
quarters of cinchona cultivation aie on the Nilgin hills, 
where Government owns seveial plantations covering an 
aggregate of about 1000 acres, with about 570,000 full- 
grown plants From the Government plantations cin- 
chona seeds and plants aie annually distributed to the 
public m laige quantities , and there are now several 
private plantations availing the Government estates in 
area, and understood to be very valuable properties. The 
varieties of cinchona most commonly cultivated are G 
offlcmahs and C, sum / uh a , but experiments are being con- 
ducted with G. Cahsaya C pubescens , G. lanceolate t, and 
G pvteiy crisis. When the success of the enterpnse was 
secure, Government somewhat curtailed the extent of 
its own operations Mo fresh land was taken up, but 
the plantations were kept free from weeds. The quino- 
logist’s department was abolished, and the bark sold 
in its raw state. From the central establishment on the 
Nilgiris cinchona has been introduced into the Palm 
hills in Madura district, into the Warned, and into the 
state of Travancore. Plantations have also been success- 
fully opened by Government near Merkaia m Coorg, on 
the Bfiba Budan hills m Mysore, and m Sitang district in 
British Buraiah. Failure has attended the experiments 
made at Malifibaleshwar in the Bombay presidency, and at 
Nongklao m the Khfisi hills, Assam. But the success of 
the Government plantation at Dfirj fling, m northern 
Bengal, avals that of the original plantation on the 
Nilgiris, The area has been gradually extended to more 
than 2000 acres, and the bark is manufactured into quinine 
on the spot by a Government qumologist, The species 
mostly giown is G. succmibrct , which supplies a led-coloured 
baik, nch iu its Total yield of alkaloids but comparatively 
poor m quinine proper. Efforts are bemg made to increase 
the cultivation of O Galisaya, which yields the more 
valuable bark, but is difficult to propagate. 

The following aie the financial results of the two Government 
plantations m 1877-78 On the Mgms the ciop was 188,808 Hj, 
of which 132,951 lb were shipped to England, and the rest supplied 
to the Madras and Bombay medical departments The total receipts 
weie £35,875, and the total expenditure £6977, thus showing a net 
profit of £28,898 At Darjiling the crop amounted to 344,225 lb of 
hark, which was all handed ovei to the qumologist, and yielded 
5162 tb of the febnfuge The total leceipts were £9707, of which 
£6188 represents the amount debited to Government departments 
for the sale of febnfuge and bark, while £3519 was cleaved from 
sales to the public. The total expenditure was £8554, of which 


£5790 was expended upon the plantation, and £2764 on the qmno- 
logist’s depaitment The net piofit, theiefoie, was £1153, which 
is expected slioitly to use to £4000 a yeai, as moie of the young 
plants coine into beaung 

Sill — Sericulture iu India is a stationaiy, if not a declin- 
ing, industry The large production m China, Japan, and giii Ct 
the Mediterranean countries controls the European markets, 
and on an average of years the imports of raw silk into India 
now exceed the exports. The East India Company from 
the first took great pains to fostei the production of silk. 

As early as 1767, two years after the grant of the financial 
administration of Bengal had been conferred upon the 
Company, we find the governor, Mr Verelst, personally 
uigmg the zemindars , gathered at Muiskidabficl for the 
ceremony of the piinyd, “to give all possible encourage- 
ment to the cultivation of mulberry v In 1769 a colony 
of leelers was brought from Italy to teach the system 
followed m the filatures at Novi. The first silk prepared 
in the Italian method leached England m 1772, and Bengal 
silk soon became an important article of export Similar 
efforts started at Madras m 1793 were abandoned after a 
trial of five years, Sencultuie is said to have been intro- 
duced into Mysoie by Tipfi Sultfin, and for many years 
continued to prosper But recently the worms have been 
afflicted by a mysterious epidemic , and despite the enter- 
prise of an Italian gentleman who imported fresh broods 
from Japan, the business has dwindled to insignificance. 
Bengal has always been the chief seat of mulberry cultiva- 
tion. When the trading operations of the Company ceased 
in 1833, they owned eleven head factories in that province, 
each supplied by numerous filatures to which the culti- 
vators brought in their cocoons. The annual export of raw 
silk from Calcutta was then about 1 million lb. But in 
those days the weaving of silk formed a large portion of 
the business of the factories. In 1779 Kennel wrote that 
at Kaslmbfizfir (Cossimbazar) alone about 400,000 lb were 
consumed m the several European factories In 1802 
Lord Valentia describes Jangipur as “the gieatest silk 
station of the Company, with 600 furnaces, and giving 
employment to 3000 persons.” 

When the Company abandoned trade on its own account, 
sericulture was forthwith taken up by private enterprise, 
and it still clings to its old headquarters. At the piesent 
time the cultivation of the mulberry is mainly confined to 
the Kfijshfihi and Bar dw fin divisions of Lower Bengal. 
That branch of agriculture, together with the i earing of the 
silk-worms, is conducted by the peasantry themselves, who 
are fiee to follow or abandon the business, The destina- 
tion of the cocoons is twofold. They may either be sent 
to small native filatures, where the silk is roughly wound 
before bemg consumed m the hand-looms of the country ; 
or they may be brought to the great European factories, 
which generally use steam macliineiy and consign their 
produce direct to Europe 

The cultivation of the mulberry is chiefly carried on in 
the districts of BfijshfiM, Bogrfi, Maldah, MurshidaMd, 
Birbhum, Bardwfin, and Midnapur. No accurate statis- 
tics are available, but in Bijsbihi alone the area under 
mulberry is estimated at 80,000 acres. The variety 
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grown as food for the sdh-woims is not the fimt-tree 
that is common m England, but a comparatively small 
fciunb. 

Besides the silk-worm pi o per {Bovibyx mori), fed upon tile 
mulberry, several other species of silk-yieldmg worms abound in 
the mimles of India, and aie utilized, and m some cases domesti- 
cated by the natives Throughout Assam especially, an interior 
bilk, produced in. this way, has fiom time immemorial furnished 
the common diess of the people These “ wild silks 5 aie known 
to commerce under the generic name of tctsai or tussci , but they 
aie really the pioduce of several distinct vaneties of worm, fed on 
mauv different trees The worm that fields tasar silt m Chutia 
Nagpur has been identified as the caterpillar of Anthcnca paphia 
'When wild, it feeds lndisciuninately upon the sal (, SJiorca lobmta), 
bm (Zizyphis Jujuhu), and other forest trees, but m a state of 
semi-domestication it is exclusively reaied upon the imn {To- 
uuuilia alaia), which grow s conveniently m clumps The cocoons 
are sometimes collected m the jungle, hut more frequently bred 
Irom an eaiher generation of jungle cocoons The worms lequne 
constant attention while feeding to piotect them fiom crows and 
other biuls They give three crops m the year— in August, 
November, and May — of which the second is by far the most im- 
portant The tabu r silk-worm is also found and utilized throughout 
the Central Piovmcea, m the lulls of the Bombay presidency, and 
along the southern slope of the Himalayas During the past 
twenty yearn repeated attempts have been made to raise this in- 
dustry out of its precarious condition, and to introduce tasar silk 
into the European market That the raw material abounds is cer- 
tain, but the great difficulty is to obtain it in a state that will he 
acceptable to European manufacturer Native spun silk is only 
fit for native hand-looms In Assam two distinct qualities of silk 
are made, known as crui and uuga The foimer is obtained from 
the cocoons of Phahem cynthia, and the worm is fed, as the native 
name implies, upon the leaves of the castor-oil plant (Ricmus 
comm urns) This v anety may be said to he entirely domesticated , 
being reaied indoors Muq& silk is obtained from the cocoons of 
Baturina assamungis The moth, which is remarkable for its size, 
is found wild in the jungle, hut the breed is so far domesticated 
that cocoons are brought from one part of the province to another, 
and the sum tree is artificially propagated to supply the worms 
with food. Raw silk was exported m 1878-79 to the extent of 
1,534,715 Tb, valued at £623,871, besides manufactured silk of 
the value of £195,897 

The collection of lac is in a somewhat similar position 
to that of tasai silk. The lac insect abounds on certain 
jungle trees in every part of the country, and from time 
immemorial it has been collected by the wild tribes in 
order to be worked up into lacquered ware European en- 
terprise has tried, with small success, to place the industry 
upon a stable and remunerative basis. Though lac is to be 
found everywhere, the foreign exports are almost entirely 
confined to Calcutta, which draws its supplies from the 
hills of Chutid Ndgpur, and to a less degree from Assam 
and Mirzdpur in the North-Western Provinces. Lac is 
known to commerce both as a gum (shellac) and as a dye. 
The total exports in 1879 were 91,983 cwts., valued at 
££300,072. 

Farming , — The efforts of Government to improve the 
native methods of agriculture, by the establishment of 
model farms under skilled European supervision, have not 
been generally successful 1 

Stock — Throughout the whole of India, except in Sind 
and the western districts of the Punjab, horned cattle are the 
only beasts used for ploughing The well-known humped 
breed of cattle predominates everywhere, being divided 

1 Model farms have been abandoned m Bengal, m Assam, and m 
the Punjab. In the North-Western Provinces valuable experiments 
are prosecute*!. In Bombay there are three model farms, and in the 
Central Provinces one, on which the common crops of the country are 
raised at a loss The Saidapet farm, near the city of Madras, is the 
only establishment at which important experiments have been conducted 
mi a scale and with a perseverance sufficient to yield results of value 
Till? farm was started by the governor, Sir William Denison, In 1865, 
and has been for the past nice j ears under the management of Mr 
Robertson, It now (1881) covers an area of 250 acres in a ring fence. 
Many important experiments have been made, of which some have pro- 
duced encouraging results, indicating the general direction m which im- 
provements may be effected m the agricultural practice of the presi- 
dency, It has been proved that many of the common lt dry crops ,J can 


into many vaneties Owing partly to unfavouiable con- 
ditions of climate and soil, partly to the insufficiency of 
grazing ground, and partly to the want of selection m 
breeding, the general condition of the cattle is miserably 
pool. As cultivation advances, the area of waste land 
available for grazing steadily diminishes, and the prospects 
of the poor beasts are becoming worse rather than better. 

Their only hope lies in the introduction of fodder crops as 
a regular stage m the agricultural course There are, how- 
evei, some fine breeds m existence In Mysore the ami it 
mahdlj a breed said to have been introduced by Hydei 
All for military purposes, is still kept up by Government. 

In the Madras districts of Nellore and Kairnil the indi- 
genous breed has been greatly improved under the stimulus 
of cattle shows and prizes, founded by British officials In 
the Central Provinces there is a peculiar bleed of trotting 
bullocks which is in great demand for wheeled carriages. 

The large and handsome oxen of Guzerat in Bombay and 
of Hartarta m the Punjab are excellently adapted for draw- 
ing heavy loads m a sandy soil. The worst cattle are to 
be found always m the deltaic tracts, but there their place 
is to a large extent taken by buffaloes These last are Buffaloes, 
more hardy than ordinary cattle, their character is main- 
tained by crossing the cows with wild bulls, and their milk 
yields the best gh% or clarified butter. In British Buimah, 
the returns show that the total number of buffaloes is just 
equal to that of cows and bullocks, being about 700,000. 

Along the valley of the Indus, and m the sandy desert Camels, 
which stretches into R&jputana, camels supersede cattle 
for agricultural operations. In the Punjab, the total 
est ima ted number of camels is 170,000, The breed of Hones, 
horses has generally deteriorated since the demand for 
military purposes has declined with the establishment of 
British supremacy. In Bengal Pioper, and also m Madras, 
it may be broadly said that hoises are not bred. The chief 
breeds in Bombay are those of the Deccan and of 
KAthiaw&r, in both of which provinces Government main- 
tains establishments of stallions. The Punjab, however, 
is the chief source of remounts for the cavalry regiments, 
the total number of horses in that province being returned 
at 80,000, m addition to 50,000 ponies About the 
beginning of the present century, a stud department was 
organized to breed horses for the use of the Bengal army, 
but this system was abolished as extravagant and ineffi- 
cient under the governor-generalship of Loid Mayo, 
Remounts are now obtained m the open market , but the 
Government of the Punjab still maintains about 130 
stallions, including 60 imported from England and 40 
Arabs, The best horses are bred by the Baluchi tubes 
along the western frontier, The best ponies come from 
Burrnah, Manipur (the original home of the now well- 
known game of polo), and Bhutan. Eour great horse 
fairs are held m the year — at Rdwal Pmdl, Beta Ghfizi 
KMn, Jhang, and Der4 Ism&il Kltan— at which about 4500 
horses were exhibited iu 1877-78, and a total sum of about 
<£1300 was awarded m prizes, the average price given 
for native cavalry remounts was only £11 In recent 
years much attention has been paid in the Punjab to the 
breeding of mules for military purposes ; and the value of Mules, 
these animals was conspicuously proved in the course of 

he profitably cultivated for fodder at all seasons of the year. Those most 
strongly recommended are yellow cholam {Sorghum wtyare), guinea 
grass (Pamcum yumniaceum), and horse-gram (Dohclms umfioras) 

Sugar cane and rice also yield excellent fodder when cut green Atten- 
tion has also been given to subsoil drainage, deep ploughing, the 
fertilizing powers of various manuies, and the pioper utilization of 
irrigation Water. It has been decided to establish a school of agri- 
culture at Saidapet m connexion with the model farm, with 
subordinate branches in the districts, so as to diffuse as widely as 
possible the agncultuial lessons that have been already learned In 
the year 1877-78 the total expenditure at Saidapet on both faim and 
school of agriculture was about £6000 
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the operations in Afghanistan in 1879-80 Government 
maintains about fifty donkey stallions, of winch four 
were imported from Spam, twenty eight from Arabia, and 
twelve from Bokhara. Some of the mules bred reach the 
height of 15 hands The catching of elephants is now a 
Government monopoly or under Government supervision, 
except m Malabar and Travancore where the old piopne- 
tors retain the right. The chief source of supply is the 
noith-east frontier, especially the range of hills running 


753 

between the valleys of the Brahmaputra and the Bdrak 
(see ante , p. 742) Sheep and goats are commonly reared m Sheep 
the wilder parts of the country for the sake of their wool aild 
Both their weight foi the butcher and their yield of wool goats 
aie exceedingly low. In Mysore, and with considerable 
success at the Saidapet farm, attempts have been made to 
impxove the breed of sheep by crossing with merino rams 
Pigs of great size and most repulsive appearance are reared, 
and eaten by the lowest of out-castes. 
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Cows 

3,000,000 
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26,000 

Donkeys 

128,000 
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Elephants 
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Sheep 

Goats 

4.600.000 

2.700.000 

| 3,300,000 

3,850,000 

641,000 

20,000 

1,590,000 

386,000 

Pigs 

250,000 



132,000 

102,000 

32,000 

2,700 

Carts 

284,000 

380,000 

98,000 

286,000 

764,000 

194,000 

83,000 

89,000 

Ploughs 

2,023,000 

1,080,000 

1,747,000 

293,000 

558,000 

115,000 


The forests of India, both as a source of natural wealth 
and as a department of the administration, are beginning 
to receive their proper share of attention Up to a re- 
cent date the destruction of forests by timber cutters, by 
charcoal burners, and above all by nomadic cultivation, 
was allowed to go on every wheie unchecked The ex- 
tension of cultivation was considered as the chief care 
of Government, and no regard was paid to the impro- 
vident waste going on on all sides But as the pressure 
of population on the soil became moie dense, and the con- 
struction of railways increased the demand for fuel, the 
question of foiest conservation forced itself into notice. It 
was recognized that the inheritance of future generations 
was being recklessly sacrificed to satisfy the immoderate 
desire for profit And at the same time the importance of 
forests as affecting the general meteorology of a country 
was being learned from bitter experience m Europe. On 
many grounds, therefore, it became necessary to preserve 
what remained of the forests m India, and to repair the 
mischief of previous neglect even at considerable expense. 
In 1844 and 1817 the subject was actively taken up by 
the Governments of Bombay and Madras In 1864 Dr 
Brandis was appointed inspector-general of forests to the 
Government of India, and in the following year an act of 
the legislature was passed (No YII of 1865). The regular 
training of candidates for the Forest Department m the 
schools of France and Germany dates from 1867 In the 
short interval that has since elapsed, sound principles of 
forest administration have been gradually extended In- 
discriminate timber-cutting has been prohibited, the 
burning of the jungle by the hill tribes has been confined 
within bounds, large areas have been surveyed and demar- 
cated, plantations have been laid out, and, generally, 
forest conservation has become a reality 
Fiom the point of view of admimstiation, the forests are classi- 
fied as “ reserved” ox “open” The reserved forests aie those 
under the immediate control of officers of the Foiest Depaitment , 
they are managed as the pioperty of the state, with a single eye to 
conservancy and their future development as a sotuee of national 
wealth Their limits aie demaicated after survey, nomadic culti- 
vation by the hill tubes is prohibited, cattle are excluded from 

f lazing, destmctive creepers aie cut down, and the hewing of tun- 
ei, if permitted at all, is placed under stungent regulations The 
open forests aie less caiefully guarded , but m them also certain 
kinds of timber-trees aie preserved A third class of forest lands 
consists of plantations, on which large sums of money aie spent 
annually. It is impossible to present m a single view tbe entile 
result of the labours of the Forest Department In 1872-73 the 


total aiea of reserved forests m India was estimated at more than 
6,000,000 acres, and the area has probably been doubled since 
that date In the same year the total forest revenue was £477, 000, 
as compaied with an expenditure of £295,000, thus showing a sur- 
plus of £182,000 By 1877-78 the revenue bad increased to 
£664,102, of which £160,308 was derived from Butish Bmmah, 
and £126,163 from Bombay The foiest exports m that year in- 
cluded— teak, valued at £406,652, lac and lac-dye, £362,008; 
caoutchouc, £89,381 , and gums, £183,685 But no figures that 
can be given exhibit adequately the labour and the benefits of the 
Forest Department, which is gradually winning back foi the 
country the fee-simple of her forest wealth, when it was on the 
point of being squandeied beyond possibility of lodemption 

The piactice of nomadic cultivation by the hill tribes Nomadic 
may conveniently be described in connexion with foiest cultivation, 
conservation, of which it is the most formidable enemy. In 
all the great virgin forests of India, in Arakan, on the 
north-east frontier of Assam and Chittagong, throughout 
the Central Provinces, and along the line of the Western 
Gh4ts, the aboriginal tribes raise their crops of rice, cotton, 

&c., m this manner. A similar system has been found 
to prevail in Madagascar ; and indeed, from its simplicity 
and its appropriateness it may fairly be called the most 
primitive mode of agriculture known to the human race. 

Known as toungya m Burmah, jum on the north-east fron- 
tier, dahya m Central India, hi m the Himalayas, and 
human m the Western Ghdts, it is practised, without any 
material differences, by tribes of the most diverse origin. 

Its essential features aie the burning down of a patch of 
forest, and sowing the crop with little or no tillage on the 
clearing thus formed. The tribes of the western coast break 
up the cleared soil with a sort of hoe-pick and spade or 
even with the plough, m other parts the soil is merely 
scratched with a knife, or the seed is scattered on its sur- 
face without any cultivation at all. In some cases a crop, 
is taken off the same clearing for two or even three years 
in succession, but more usually the tribe moves off every 
year to a fresh field of operations To these nomad culti- 
vators the words rhetorically used by Tacitus of the primi- 
tive Germans are strictly applicable — Arva per annos 
mutant , et super est ager. The wanton destruction thus 
wrought m the forests is simply incalculable, In addition 
to the timber-trees deliberately burned down to clear the 
soil, the fire thus started not unfrequently runs wild 
through the forest, and devastates many square miles 
Wherever timber has any value from the proximity of a 
market, the first caie of the Foiest Department is to pio- 
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Mbit these fires, and to assign heavy penalties for any 
infringement of its rules. The success of a year’s operations 
is mainly estimated by the degree m which the reserves 
have been saved from the flame. 

-But vast tracts of country jet remain in which it would be 
equally useless and impossible to place re&tiamt upon noinad cul- 
tivation, which is admitted to yield a larger piofifc than ordinary 
cultivation with the plough A virgin soil, manured many inches 
deep with ashes and watered by the full bmst of a tropical rain- 
fall, returns foity and fifty-fold of rice, which is the staple giam 
thus raised. In addition to nee, Indian com, millet, oil-seeds, 
and cotton are sometimes grown in the same clearing, the seeds 
being all thrown into the ground together, and each ciop ripening 
in succession at its own season Except to the eyes of a forest 
officer, a patch of ju/n cultivation is a very picturesque sight 
Men, women, and children all work together with a will, for the 
trees must be felled and burned, and the seed sown, before the 
monsoon breaks 

Irrigation is everywhere dependent upon the two supreme 
considerations of water supply and land level The sandy 
desert that extends fiom the hills of Rdjputana to the basm 
of the Indus is more absolutely closed to irrigation than 
the confused sy&tem of hill and valley m Central India 
farther west, in the Indus valley, irrigation becomes 
possible, and m no pait of India has it been conducted 
with greater perseverance and success The entire pionnee 
of Sind, and hardly less the lower districts of the Punjab, 
are absolutely dependent upon the floods of the Indus. 
Smd has been compared to Egypt, and the Indus to the 
Mile ; but, in truth, the case of the Indian province is the 
less favourable of the two. In Sind the average rainfall is 
barely 10 inches m the year, the soil is a thusty sand, 
and, above all, the river does not run in confined banks, 
but wanders at its will ovei a wide valley. The rising of 
the Mile is a beneficent phenomenon, whose effects can be 
calculated with tolerable precision, and which the in- 
dustry of countless generations has brought under control 
for the purposes of cultivation In Sind the inundation is 
an uncontrolled torrent, which oftentimes does as much 
harm as good Broadly speaking, no crop can be gtown m 
Stud except under irrigation, and therefore the total culti- 
vated area of about 3 million acres may be regarded as 
entirely dependent upon artificial water-supply. The sup- 
ply is derived from the river by two mam classes of canals 
— (1) inundation channels, which only fill when the Indus 
is m flood, and (2) perennial channels, which carry off 
water by means of dams at all seasons of the year. " The 
former are for the most part the work of aucient lulers of 
the country, or of the cultivators themselves; the latter 
have been constructed since the British conquest. In both 
cases care has been taken to utilise abandoned channels of 
the rivet. It is impossible to present a complete view 
of the results of irrigation, for in some provinces, as in 
Sind, it is treated as a department of land administration, 
while in others it is almost entirely conducted by private 
enterprise. 

In 1876-77 about 800,000 acres in Smd wore l chimed as irrigated 
from worn for which capital and revenue accounts arc kept, the 
chief being the Gh&r, Eastern and Western Mira, Sa]diar(Suhkur), 
Pimleli, and Pinyan ; the total receipts were about £190, 000, almost 
entirely credited under the head of laud revenue. In the same year 
about ^5, 000 acres were irrigated bom works of which revenue 
arcsoimte only are kept, yielding about £75,000 in land revenue, 
xiirougnout the remainder of the Bombay presidency irrigation is 
conducted on a comparatively small scale, and mainly by private 
autoprim In the Cancan, along the coast, the heavy local rain- 
M1 tod the annual flooding of the numerous small creeks permit 
0 ce to be grown without artificial aid In Guxerat the supply is 
m<1 m Beecan from tanks ; but both these 
^^^ Mmyemo£deficientrai ^ an ' Government has now 
ttWtateiafew comprehensive schemes of irrigation, which mostly 
cototm to a common typo— damming up the end of a hill valley 
80 ^ to to immense reservoir, and then conducting the water 

^er menrids by^toflals, which are in some cases of considerable 
K5 zj £ 1 ?J 6 “ 77 ™ total area in Bombay (excluding Sind) 
totghtdd worn (tovetomBUt works was about 180,000 acres, welding 
ft revenue of about £42,000* Bathe same year the total expenditure 


on irrigation (inclusive of Smd) was £235,000,— £65,000 uudei the 
head ol extiaordmary and £170 V 000 of ordinary outlay 

In some parts of the Punjab migation is only one degree less 
neeessaiy than m Smd, but the souiees of supply arc moie nume- 
rous In the noithern tiact, under the Himalayas, and m the upper 
valleys of tlie uveis, water can be obtained by digging wells Iiom 
10 to 30 feet below the suiface In the south, towards Smd, in- 
undation channels are usual; while the upland tiacts that rise 
between tlie basins of the mam livers aie now m corn sc of being 
supplied by the peienmal canals of the Government According to 
the returns for 1877-78, out of a graud total of 22,640,894 acies 
under cultivation, 5,000,481 weie undated by private individuals 
and 1,618,854 by public channels, giving a total undei irrigation of 
6,619,835 acies, or 29 pei cent of the cultivated area The puncipal 
Government woiks are the Western Jumna canal, the Bari Doab 
canal, and the Sirhmd, the last of which, with the largest 
expenditure of all, is still incomplete Up to the close of 1877-78 
the total outlay had been £3,645,189 , the total income m that year 
was £263,053, of which £171,504 was classified as dnect and 
£91,549 as indirect , the total le’v enue charges on works m operation 
were £224,316, of which £146,419 was for maintenance and £77,897 
for interest, thus showing a surplus of £38,737 On the Western 
Jumna canal alone the net profit was £83,112 

The North-Western Provinces present m the gieat dodb } or high 
land between the Ganges and the Jumna, a continuation of the 
physical features to be found m the Uppei Punjab The local ram- 
ia.ll, indeed, is higher, but before the days ot artificial migation 
occasional deficiency repeatedly resulted m temble famines It is 
m this tract that the Bntish Government has been peihaps most 
successful m averting the calamity of thought In Smd migation 
is an absolute necessity, m Lower Bengal it may be legaiiled 
almost as a luxury , but m tlie great nvei basins of Uppei India 
it serves the twofold object of saving the population fiom the 
ucissitudes of tlie season and of introducing nioie valuable crops 
and a higher stage of agriculture Concerning private migation 
from wells m the North-Western Piovmcos no information is 
available The great Government works are the Ganges canal, the 
Eastern Jumna canal, the Agla canals, and the Lowei Ganges 
canal, the last of winch is not yet complete Up to the close of 
1877-78 the total outlay had been £5,673,401 The gross income 
m that year was £438,136, of which £337,842 was dcnved fiom 
water rates and £100,294 from enhanced land levenue , the woi Ic- 
ing expenses amounted to £143,984, leaving £294,152 for surplus 
profits, or 6 77 pet cent on the total capital expended on woiks m 
operation The total area ungated was 1,461,428 acres, ot which 
more than two-thirds weie supplied by the Ganges caual Of tlie 
total aiea, 415,659 acies were under wheat and 139,374 under 
sugar-cane 

Into Oudh no irrigation works have yet been mtioduced by 
Government A toleiable local lamfall, the annual overflow of the 
rivers, and an abundance of low-lying swamps combine to furnish 
a water supply that is ample in all ordinary years According to 
the settlement returns, out of a total cultivated aiea of 8,276,174 
acres, 2,957,397 acies, oi nearly 36 per cent , are imgated by pnvatc 
individuals , but this figure must include low lands watered by 
natural overflow * 

Throughout the greater pait of Bengal there is no demand for 
artificial irrigation, but the solicitude of Government has undertaken 
to construct works m those exceptional tracts where experience has 
shown that occasional drought is to be feaied In the lower valleys 
of the Ganges and the Brahmaputra, and along the deltaic seaboaul, 
flood is a moie formidable enemy than diought, and embankments 
there take the place of canals The Public Woiks Department has 
altogether about 2800 miles of embankments under its charge, npon 
which £79,105 was expended in 1877-78, either as direct outlay oi 
m advances to landownem The bioad strip of northern Bengal 
and Bchar, stretching between the Himalayas and the Ganges, is 
also rarely visited by drought , though, when drought does come, 
the excessive density of the population brings the danger of famine 
very near In Sdran alone it has been f ounii necessary to carry out 
a comparatively small scheme for utilising the dischalge of the 
river Gandak. The great irrigation woiks m Bengal are two in 
number, and belong to two difleient types. (1 ) In the delta of 
Onssa an extensive system of canals has been constructed on the 
pattern of those lower down on the Coromandel coast, which are 
intended to avert the danger of both diought and flood, and als<? 
to be useful for navigation In average seasons, %.e , in five yearn 
out of six, the local rainfall is sufficient for the rice Giop, which is 
there the sole staple of cultivation , and tlieiefoxc it is not to be 
expected that these canals will be directly remunerative But 
on the other hand, if they save the province from a repetition 
of the disastrous year 1865-66, the money will not have been 
expended in vain (2 ) In South Behar the flood dischalge of the 
Son has been intercepted, after the system of engineering followed 
m the North-West, so as to irrigate a comparatively thirsty strip of 
land extending along the south bank of the Ganges, where distress 
has ere now been severely felt In this case also, the expenditure 
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must be regarded lather as an insurance fund against famine than 
as reproductive outlay The works are not yet complete, hut the 
experience already gained pioves that nngation is wanted even m 
oidmaiy seasons Up to the close of 1877—78 the total expendi- 
ture on capital account foi all the nngation woiks m Bengal was 
£4,653,903, the gloss income for the year was £49,477 , the 
working expenses weie £70,286 , and the estimated interest on 
capital, at 4 \ pci cent , amounted to £203,971, thus showing a net 
deficit of £224,780 The area irrigated was about 400,000 acres 

In the Madias presidency, and generally throughout southern 
India, facilities foi nngation assume a decisive importance in 
dot ei mining the character of agriculture Ciops dependent on the 
lamfall are distinguished as “ diy crops,” comprehending thelaige 
class of millets Rice can only be giovn on “wet land, 5 ’ which 
means land capable of being irrigated Except on the Malahai or 
western coast, the local rainfall is nowhere sufficiently ample oi suffi- 
ciently steady to secuie an adequate water supply Eveiy where 
else water has to be bi ought to the fields from livers, from tanks, 

01 fiom wells Out of the total cultivated aiea of Madras, only 15 
percent is classified as “ wet land,” the rest is at the mercy of 
the monsoons Fiom time immemorial an industrious population 
has made use of all the means available to stole up the rainfall 
and direct the nvei floods over their fields The upland aieas aie 
studded with tanks, which sometimes cover squaie miles of giound, 
the nveis are ciossed by innumerable ameuts, or dams by which 
the floods are diverted into long aqueducts Most of these woiks 
are now the piopeity of Government, which annually expends Luge 
sums of money in maintenance and repairs, looking foi remunera- 
tion only to the augmented land revenue The aveiage late of 
assessment is 9s 6d pei acre on migated land, as compared with 
only 2s 3d pei acre on unirrigated land It is, theiefoie, not only 
the duty but the manifest advantage of Government to extend the 
facilities for nngation wdieiever the physical aspect of the country 
will permit The deltas of the Godavari, the Kistna, and the JLiven 
(Cauveiy) have within recent years been traversed by a netwoik of 
canals and thus guaranteed against any nsk of famine Smaller 
w'oiks of a similar natuio have been earned out in otliei places , 
while a pnvate company, with a Government guarantee, has undei- 
taken the moie difficult task of utilizing on a giand scale the wateis 
of the Tungabkadia amid the hills and vales of the mtenoi 
According to the latest statistics, the total migated area of the 
piesidency is about 5 million acies, yielding a land leveimeof about 

2 millions steilmg Of tins total, 1,680,178 acies, with a levenue 
of £739, 778, aie migated by eight gieat systems, foi which levenue 
and capital accounts aie kept The minor woiks consist of about 
35,000 tanks and nngation canals, and about 1140 ameuts oi dams 
acioss streams 

In Mysore, tanks, ameuts, and wells dug m the diy beds of 
livers afford the means of nngation, but wot cultivation is there 
even raiei than in. Madias After the disastrous famine of 1876-78 
some comprehensive schemes of throwing embankments acioss 
river valleys were undertaken by Government In the Cential 
Provinces irrigation still lemams a matter of private enteipnse 
Accoidmg to the settlement returns, out of a total cultivated area of 
13,610,503 acres, 804,370 acres, or 6 per cent, are nngated by 
pnvate individuals The only Government woik is a tank m the 
district of Nimai In British Burmali, as m Lower Bengal, em- 
bankments take the place of canals, being classed as “irrigation 
works ” m the annual reports Within the last few years Govern- 
ment has spent about £318,000 under this heading, in older to save 
the low rice-fields along the Irawadx fiom destructive inundation 

The following figuies, applying to India as a whole, partially 
show how the Government has performed its duty as a landlord m 
undertaking productive public works During the ten years ending 
Maich 1878 a total sum of £10,457,702 was expended on migatron 
under the budget heading of “ extiaoidmary,” as compaied with 
£18,636,321 expended on state railways m the same period In 
the twelve months ending at the same date irrigation yielded a 
gloss income of £495,142, as compared with £548,528 denveclfiom 
state railways, while £370,747 was cliaiged to revenue account 
against nngation and £420,754 against state lailways. 


Internal Communication. 

Railways — The existing system of railway commumca- Railways, 
tion m India dates from the administration of Loid 
Dalhousie, who brought to bear upon this question an 
experience gained at the Board of Trade when lailway 
speculation in England was at its height The first Indian 
lme was projected in 1843 by Sir Macdonald Stephenson, 
who was afterwards active mfoimmgthe East India Railway 
Company 3 but that premature scheme was blighted by the 
financial panic that followed soon afterwards m England 
Bombay, the city that has most benefited by railway enter- 
prise, saw the first sod turned m 1850, and the first line of 
3 miles to Tli/md (Tanna) opened in 1853 The elaborate 
minute drawn up by Lord Dalhousie m the latter year 
still faithfully represents the railway map of India at the 
present day, thongh modified in detail by Lord Mayo’s 
reform of 1869. Loid Dalhousie J s scheme consisted of a 
few tiunk hues, traversing the length and hioadth of tin? 
peninsula, and connecting all the great cities and militaiy 
cantonments. These trunk lines were to be constructed 
by private companies, to whom Government should 
guaiantee a minimum of 5 per cent intei est on their 
capital expended, and fiom whom it should demand m 
return a certain measure of subordination The system 
thus sketched out was promptly earned into execution* 
and by 1871 Bombay was put into direct railway com- 
munication with the sistei presidencies of Calcutta and 
Madras. The task Loid Mayo had to undertake was the 
development of traffic by means of feeders which should 
tap the districts of production and thus open up the entne 
country The means he determined to adopt was the con- 
struction of mmoi lines by the direct agency of the state, 
on a nairowei gauge, and theiefore at a cheaper late, than 
the existing guaranteed railways. 

The guaranteed liuos, including the East Indian, which was 
transferred to Government m 1879 in accordance with terms 
applicable to all alike, comprise the following —the East Indian, 
miming up the valley of tlie Ganges fiom Calcutta (Howrali) as 
fai as Delhi, with a blanch to Jabalpur, the Great Indian Penin- 
sular, which sfcaits fiom Bombay and sends one aim noith-east to 
Jabalpur, with a blanch to Nagpur, and anothei south-east to 
the frontiei of Madras , the Madias line, with its teimmus similarly 
at Madias city, and two aims running respectively to the Gieat 
Indian Peninsular junction at Rdicliur and to Beypur on the oppo- 
site coast, with branches to Bangalore and Bella! y , the Oudh and 
Rohilkhand, connecting Lucknow and Moiadabdd with Cawnpur 
and Benaies, the Bombay, Baroda, and Central India, which urns 
due north from Bombay through the fertile plain of Guzeiat, and is 
destined ultimately to he extended acioss Rajputana to Delhi, the 
Sind, Punjab, and Delhi, consisting of three sections, one m Lowei 
Sind, another fiom Delhi to Lahoie, and the third fiom Laboie 
to Multan , the South Indian (the only one on the narrow gauge), 
m the extreme south, from Gape Comorin to Madras city, and the 
Eastern Bengal, travel sing the richest portion of the Gangetic delta 
The state lines are too numeious to be described singly. They in- 
clude the extension from Lahore to Peshawar on the north-west 
frontier, which at piesent stops short at Jkelim, the “missing 
link,” fiom Multan to Hyderabad, thus bunging the Punjab into 
dnect connexion with its natural seaport at Kaiaeln (opened 
throughout m 1878), the line up the valley of the Iiawadi fiom 
Rangoon to Prome, and several short lines which have been con- 
structed entneZy at the expense of native states 


Statistics of Indian Railways for 1878 



Miles 

Open 

Capital 

Expended 

Number of 
Passengers 

Tons of Goods 
and Minerals 

Head of 
Lire Stock 

Gioss 

Receipts 

Gioss 

Expenses 

Net 

Earnings 

Guaranteed railways 

State railways 

6044 

2171 

£95,430,863 

19,628,591 

32,206,570 

6,289,173 

7,166,205 

1,005,412 

, 

£9,603,721 

901,032 

£4,601,693 

705,245 

£5,002,028 

195,787 

Totals , 

8215 

£115,059,464 

38,495,743 

8,171,617 

594,249 

£10,404,753 

£5,206,938 

£5,197,815 


These figuies show 1 mile of railway to every 109 square miles of 
the area of British India, or to oveiy 179 square miles of the area 
of the entne peninsula The average cost of construction pei mile 
is almost exactly £14,000 The guaranteed railways, embracing 
the gieat trank hues throughout India, are on the “ bioad gauge ” 


of 5 feet 6 inches , the state lines follow as a rule the nairow oi 
metre gauge of 3 281 feet 

Roads . — As the railway system of India approaches its 
completion, the relative importance of the roads naturally 
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Ko'uls diminishes From a military point of view, rapid communi- 
cation by rail has now superseded the old marching routes 
as completely as m any European countiy Like Portsmouth 
in England, Bombay m India has become the national har- 
bour for the embaikafcion and debarkation of troops. On 
landing at Bombay, all tioops proceed for a short rest to the 
healthy station of Deohili on the plateau of the Deccan, 
whence they can reach their ultimate destinations, however 
remote, by easy railway stages The Grand Trunk Hoad, 
running up the valley of the Ganges from Galcutta to the 
north-west frontier, which was first planned m the Kith 
century by the Afghan emperor Sher Shah and was brought 
to completion under the administration of Lord George 
Bentinck, is now for the most part untrodden by troops 
But though the railway system occupies the first place 
for military and commercial purposes, the actual mileage 
and economic importance of roads have greatly increased 
They do not figure in the imperial balance-sheet, nor do 
they strike the popular imagination, but their construction 
and repair constitute two of the most important duties of 
the district official A few lines, such as the continuation 
of the Grand Trunk Road m the Punjab, aie still substi- 
tutes for the railways of the future Others, which climb 
the passes of the Himalayas, the Western Ghfits, or the 
Nflgiris, will probably never be superseded The great 
majority, however, are woiks of local utility, serving to 
promote that ease and regularity of communication upon 
which the existence of civilization so largely depends 
The substitution of the post-cart for the naked runner, and 
that of wheeled traffic for the pack-bullock, are sileut 
revolutions effected under British rule. 

The more important roads are all carefully metalled, the 
material employed m most provinces being lankar or 
calcareous limestone. In Lower Bengal and other deltaic 
tracts, where no kind of stone exists, bricks are roughly 
burnt and then broken up to supply metal for the roads 
The minor streams are crossed by permanent bridges, with 
foundations of stone, and not unfrequently iron girders 
The larger risers have temporary bridges of boats thrown 
across them during the dry season, which give place to 
femes in time of flood. Avenues of trees afford shade 
and material for timber. Most of these mam lines are 
under the charge of the Public Works Department. 
The burden of maintaining the minor roads has, by a 
recent administrative reform, been thrown upon the local 
authorities, who depend for their pecuniary resources upon 
district committees and are often compelled to act as their 
own engineers Ho statistics are available to show the 
total mileage of roads in British India, or the total sum 
expended on their maintenanca 

River Inland navigation is almost confined to the four great 
sarigar rivers, the Ganges, the Brahmaputra, the Indus, and the 
il0Ur Irawadl These all low through broad valleys, and from 
rime Immemorial have been the chief means of conveying 
rite produce of the interior to the sea South of the 
Gangetic basin there is not a single uver that can be called 
navigable. Most of the streams m that tract, though 
mighty torrents in the rainy season, dwindle away to mere 
threads of water and stagnant pools during the rest of the 
year. The Godavari and the Narbada, whose volume of 
water is ample, are both obstructed by rocky rapids which 
engineering skill has hitherto been unable to overcome A 
total sum. of I | millions sterling has been in vain expended 
tipon the former river. Indeed, it may be doubted whether 
w&ler carriage is able to compete, as regards the more vain- 
able staples, with communication by raiL After the East 
Mian Bailway was opened, steamers ceased to ply upon 
the Ganges; and, rite steam flotilla on the Indus sinu- 
1 insignificance when through communica- 

rifai IpciiJ iel^i^^pasible between Miiitan and Karachi, 


On the Brahmaputra and its tributary the Bfirak, and on 
the Irawadl, steamers still run secure fiom competition 
But n is m the Gangetic delta that liver navigation attains 
its highest development Theie the population may be 
regarded as half amphibious Every village can be reached 
by water m the rainy season, and every family keeps its 
boat The mam channels of the Ganges and BLahmaputra 
and then laiger tributaries are navigable all the year 
through During the ramy months road-carnage is al- 
together superseded All the minor streams are swollen 
by the rainfall on the hills, and the local downpour , while 
fleets of boats sail down with the ptoduce that has accumu- 
lated in warehouses on the river banks The statistics of 
this subject belong rather to the department of internal 
trade, but it may be mentioned here that the number of 
laden boats registered at certain of the river stations in 
Bengal in the year 1877-78 was 401,789 
The great majority of the Bengal rivers require no 
attention from Government, but the system known as the 
three HadiyA rivers is only kept open for traffic by close 
supervision A staff of engineers is constantly employed 
to watch the shifting bed, to assist the scouring action of 
the current, and to advertize the trading community of the 
depth of water from time to time. In the year 1877-78 
a total sum of £9522 was expended on this account, while 
an income of £32,494 was derived from tolls 
The artificial water channels of India may be divided mto two Canals 
classes— (1) those confined to navigation, and (2) those piimaiily 
constructed foi purposes of irrigation Of the former class the 
most important examples aie to be found m the south of the pen- 
insula On both the Malabar and the Coromandel coasts the stnp 
of lowland lying between the mountains and the sea affords natiu al 
facilities for the construction of an inland canal umnmg paiallel to 
the shore In Malabar the salt-water lagoons or lakes, which foini 
such a prominent feature m the local geography, meiely leqmied 
to he supplemented by a few cuttings to supply continuous water 
communication from the port of Calicut to Cape Comonn Oil the 
east coast, the Buckingham canal, running north fiom Madias 
city as far as the delta of the Kistna, has been completed with- 
out any great engineering difficulties In Bengal there aTe a few 
artificial canals of old date, but of no great magnitude, in the 
neighbourhood of Calcutta The principal of these form the system 
known as the Calcutta and Eastern canals, which consist for the 
most part of natuial channels, artificially deepened m Older to afford 
a safe boat route through the Sundarbans tip to the close of the 
year 1877-78 a capital sum of £860,332 had been expended by 
Government on these canals, and the gross income m that year was 
£44,120 , after deducting cost of repairs, &c , chaiged to revenue 
account, and interest at the rate of 4J per cent , a net profit was 
left amounting to £8748 The Hijfli tidal canal m Midnapur 
district, which cuts oft a difficult corner of the Hugh (Hooghly) 
river, yielded a net revenue of £3171 m the same year 
Most of the great irrigation works, both m northern and southern 
India, have been so constructed as to he available also foi naviga- 
tion. The general features of these works have been already de- 
scribed The woiks of the Madras Irngation Company on the 
Tungabhadia were not made available for navigation until 1879 
A scheme is nowundei the consideration of the Bengal Government 
for joining the Midnapur and Orissa canal systems, and extending 
the line of watei communication farther southward through the 
ChiM Lake as far as Ganjam, 400 miles fiom Calcutta 

Commerce 

The trade of India may he considered under four heads 
— (1) sea-borne trade with foreign countries , (2) coasting 
trade; (3) frontier trade, chiefly across the northern moun- 
tains ; (4) internal traffic within the limits of the empire 
Sea-borne Trade— With an extensive seaboard, India Sea-borne 
has hub few ports, Calcutta monopolizes the commerce, not trade 
only of Lower Bengal, hut of the entire basins of the Ganges 
and the Brahmaputra Bombay is the sole outlet for the 
agricultural wealth of Guzerat, the Deccan, and the Central 
Provinces ; while Karachi (Kurrachee) performs a similar 
office for the Indus, and Rangoon for the Irawadi The 
natural value of these four ports has been permanently 
confirmed by the construction of the mam lines of railway 
communication. In the south of India only is sea-borne 
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trade distributed along the coast The western side has a 
succession of tolerable harbours, from Goa to Cochin On 
the east there is not a single safe roadstead nor a navigable 
river, but ships anchoi some distance off the shore at 
Madras, and at other points, geueially near the mouths of 
the rivers Of the total foreign trade of India, Calcutta 
and Bombay control about 40 per cent each; Madias has 6 
per cent , Kangoon 4 per cent , and Karachi 2 per cent , 
leaving a balance of only 8 per cent for alt the remaining 
ports of the country, Calcutta and Bombay may be called 
the two centres of collection and distribution, to a degree 
without a parallel m other countries, and the giowth of 
their prosperity is identical with the development of Indian 
commerce 


Foreign Trade of India for Forty Year 5, classified according to 
Quinquennial Periods, m Millions Ski ling 


Periods 

Arenige Imports 

A; ei age Exports 

Cotton 

Manutac- 

tmes 

Total 

Merchan- 

dise 

Tiea- 

Eme 

Raw 

Cotton 

Total 

Merchan- 

dise 

Tiea- 

sme 

Balance 
of Tiade 
including 
Tieasure 1 

1840-44 

319 

7 69 

2 76 

2 34 

1414 

048 

+ 417 

1845-49 

3 76 

914 

3 07 

168 

15 68 

132 

+ 479 

1850-54 

515 

1100 

479 

314 

19 02 

100 

+ 417 

1855-59 

6 94 

15 58 

1127 

311 

24 93 

0 92 

- 100 

1860-64 

10 92 

23 97 

17 09 

15 56 

4215 

102 

+ 211 

1865-69 

15 74 

31 70 

17 62 

25 98 : 

55 86 

180 

+ S 34 

1870-74 

17 56 

83 04 

8 26 

17 41 

56 25 

159 

+16 54 

1875-79 

18 89 

3836 

9 86 

1152 

GO 32 

2 81 

+1491 

Geneial 

Aveiage 

J- 10 27 

2132 

9 34 

10 09 : 

36 04 

137 

+ C75 


The preceding table, which has been compiled from 
materials furnished by the Parliamentary Abstract for 
1879, demands a few words of explanation The average 
of qnmquenmal periods has been taken m order to conn 
teract, as far as possible, accidental fluctuations The two 
columns giving the imports of treasure and the exports 
of raw cotton both show exceptional increases between 
1855 and 1869, due mainly to the effects of the Mutiny 
and of the American War, Far more instructive are the 
three columns giving the imports of cotton manufactures 
and of total merchandise and the exports of total mer- 
chandise. Each of these three, without exception, exhibits 
a progressive increase in every one of the eight quin- 
quennial periods. In the full period of forty years the 
value of cotton goods imported has multiplied sixfold, 
the value of total merchandise imported has multiplied 
fivefold ; and the value of total merchandise exported has 
multiplied more than fourfold. 

Before examining m detail the history of some of the chief staples 
of tiade, it may be convenient to give in this place the statistics of 
a single year, -1877-1878, which was a year of inflation, despite the 
incidence of famine in southern India In 1877-78 the aggregate 
volume of foreign sea-borne tiade exceeded 126 millions steiling 
m value The transactions of Government show an import of 
£2,138,182 and an export of £36,615 The lmpoits of merchandise 
weie £39,336,003, and of treasure £17,355,460 , total imports, 
£56,691,463 The exports of merchandise were £65,185,713, and 
of treasme £2,155,136 , total expoits, £67,340,849 These figuies 
show an excess of expoits ovei imports (including treasure) amount- 
ing to £8,494,250, and an excess of tieasme impoited to the 
amount of £15,200,324 The total number of vessels that entered 
and cleared was 12,537, with an aggregate of 5,754,379 tons, or an 
average of 459 tons each Of the total tonnage 76 per cent was 
Butish, 7 per cent British Indian, 4 per cent native, and 13 per 
cent foieign,— Amencan, Italian, and French being best represented 
in the lattei class There was also a land-borne frontiei tiade esti- 
mated at 7f millions— imports into India 4J millions, exports 3J 
millions The grand total of the land-borne and sea-borne foreign 
trade of India m 1878, was 134 millions 

The following tables give the principal items, together with the 
totals, of import and export for 1877-78, showing the quantities 
wherever possible, as well as the values — 


i The plus sign (+) stands fci excess of exports, oi so-called favourable balance 
of trade , the minus sign ( -) stands for excess of imports 


Fmign Tiade of British India m 1877-78 

Imports 



Quantities 

Value 




£ 

£ 

Appaul 




557,597 

Cool and coke 

tons 

601,159 


1,007,032 

Cotton tw is.t and jam 

ib 

36,104,125 

2,850,403 


Cotton piece-goods— 





Giey 

yds 

992,537,579 

11,562,853 


White 


215,624,360 

2,936,109 


Colomcd 


150,548,713 

2,454,103 


Othei sous 



369,248 


Total cotton goods 




20,172,716 

ILiidv aie and outlay 




448,228 

Liquois— 





Ale, beci, poitei 

gals 

1,328,077 

313,070 


Spmts 


737,714 

647,661 


Wines and liquems 


406,733 

436,020 


Othei sorts 


14,160 

4,808 


Total liquors 


2,576,684 


1,401,559 

Machineiy, die 




850,997 

Metals— 





Coppei 

cuts 

320,103 

1,498,175 


lion 


2,437,721 

1,435,561 


Othei soits 


330,789 

671,728 


Total metals 


3,088,G13 


3,605,464 

Piousions 




858,797 

Railway plant 




907,002 

Salt 

tons 

254,231 


401,305 

Silk, law 

lb 

2,102,930 


678,009 

Silk, manufactured 

jds 

8,328,710 


804, &S3 

Spices 

lb 

33,123,137 


488+84 

Sugai 

cuts 

475,105 


79S,036 

Woollen goods 

yds 

7,069,693 


782,781 

Miscellaneous 




5,571,693 

Total mei chan disc 




39,336,003 

Tieasme 




17,355,460 

Government stores 




2,138,182 

Giand total 




58+29,645 


Expoits 



Quantities 

Value 

Coffee lb 

Cotton, law „ 

Cotton piece goods yds 

Cotton twist lb 

Indigo cuts 

Othei dyes „ 

Giam— 

Rice „ 

Wheat „ 

Other sorts „ 

Total gram „ 

Hides and skms no 

Jute, raw cwts 

Jute, manufactured 

Lac, excepting lac-dye cuts 
Oils 

Opium chests 

Saltpetre cwts 

Seeds— 

Linseed „ 

Rape „ 

Gmgelly oi til „ 

Other sorts „ 

Total seeds „ 

Silk, raw lb 

Sdk, manufactured yds 

Spices lb 

Sugai cwts 

Tea ib 

Timber, teak tons 

Tobacco lb 

Wool, law „ 

Woollen manufactures 
Miscellaneous 

Total Indian produce 
Foreign meichandise 
Tieasme 

Government stoies 

Giand total 

33,300,624 
387,410,624 
17,546,591 
15,600,291 
120,605 
, 735,838 

18,428,386 

6,340,150 

879,806 

25,648,342 

22,916,317 

5,450,276 

95,075 

92,820 

389,002 

7,198,918 

3,193,488 

1,158,802 

635,812 

12,187,020 

1,512,819 

1,535,453 

13,805,035 

844,125 

33,459,075 

56,939 

11,102,233 

23,075,323 

£ £ 

1,338,499 
9,383,534 
442,286 
682,058 
3,494,334 
406, GGQ 

6,950,276 

2,856,990 

326,834 

10,134,100 

3,756,887 

3,518,114 

771,127 

333,039 

371,552 

12,374+55 
379 002 

4,224,429 

1,918,438 

848,226 

369,191 

7,360,284 
703,549 
151,080 ! 
226,515 
745,851 
3,044,571 
406,652 
93,037 
943,645 
207,873 
1,874,929 

63,143,533 

2,042,180 

2,165,136 

36,615 

67,377,464 


As regards the imports, the first thing to notice is the p^pai 
enormous predominance of two items — cotton goods and imports, 
treasure. On an average of the last forty years, cotton 
goods form 33 per cent , or exactly one-third of the total, 
and treasure an additional 30 per cent. Next in order 
come metals {copper, which is largely used by native 
smiths, slightly exceeding iron) , Government stores, in- 
cluding munitions of war, boots, liquor, and clothing for 
soldiers, and railway plant , liquors, entirely for European 
consumption , coal, for the use of the railways and mills , 
railway plant for the guaranteed companies ; provisions, 
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machinery and mill-work, and manufactured silk. It will 
thus bo seen that, with the single exception of Manchester 
goods, no articles of European manufacture are m demand 
for native consumption, hut only for the needs of the em- 
itted administration, and no raw produce, except copper, 
iron, and salt. 

Cotton Considering that England's export trade with India thus 

goods, mainly depends upon piece-goods, it is curious to recollect 
the history of cotton manufacture. In the beginning of the 
17th century the industry had not been introduced into 
England, and whatever demand there was for cotton m 
that country was satisfied by circuitous importations from 
India itself, where cotton-weaving is an immemorial 
industry. In 1641 " Manchester cottons,” in imitation of 
Indian calicoes and chintzes, were still made of wool 
Cotton is said to have been first manufactured iu England 
in 1676, To foster the nascent industry, a succession of 
statutes were passed prohibiting the wear of imported 
cottons ; and it was not until after the inventions of Ark- 
wright and others and the application of steam as a motive 
power had secured, to Manchester the advantage of cheap 
production that these protective measures were entirely 
removed. In tile present century Lancashire has rapidly 
distanced her instructors. During the five years 1840-45 
the annual import of cotton manufactures into India aver- 
aged a little over £3, 000, 000 sterling In each subse- 
quent quinquennial period there has been a steady in- 
crease, until m the year 1877— 78 the import reached the 
unprecedented total of £20,000,000 sterling, or an increase 
of more than sixfold in less than forty years. 

Treasure, The importation of treasure is perhaps still more extra- 
ordinary, when we bear m mind that it is not consumed m 
the using, but remains permanently m the country. Dur- 
ing the same period of forty years the net import of trea- 
sure, deducting export, has reached the enormous aggregate 
of just 319 millions sterling, or more than £1, 6s. 6cl per 
head of the 240 million inhabitants of the peninsula. Of 
course, by far the larger portion of this was silver, but 
the figures for gold are by no means inconsiderable. Dur- 
ing the ten years ending with 1875, when the normal value 
of silver iu terms of gold was hut little disturbed, the total 
net imports of treasure into India amounted to just 99 
millions , of this total 62 J millions were in silver and 36 J 
millions in gold, the proportion of the latter metal being 
thus considerably more than one-third of the whole. On 
separating the re-exports from the imports, the attraction 
of gold to India appears yet more marked. Of the total 
imports of gold only 7 per cent, was re-exported, while for 
silver the corresponding proportion was 19 per cent 
Roughly speaking, it may be concluded that India then 
absorbed about £3,000,000 sterling of gold a year. The 
supply is drawn chiefly from China, Ceylon, Great 
Brifedk and Australia The depreciation of silver that 
has since taken place has caused an enormous increase in 
the import of silver and a corresponding increase in the 
export of gold. The figures since 1876 do not show the 
normal state of things, But even in 1877-78, when the 
value of silver was at its lowest, though India drew upon its 
hoards of gold for export to the amount of more than 1 million 
sterling, it yet imported more than millions, showing a 
net import of half a million of gold It has been estimated 
that the gold circulation of India amounts to about 
1,020,000 gold mohairs, as compared with £158,000,000 
of silver and £3,960,000 of copper, In addition, 20 
million ^ sovereigns are said to be hoarded in India, 
mainly iu the Bombay presidency, where the impression 
of St George and the Dragon is valued on religious 
grounds. 

Exports. When we turn to the exports, the changes that have 
token place in relative magnitude demand notice. 
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In 1877-78 raw cotton for the first time for many yews falls into 
the second place, being surpassed by the aggiegate total of food 
grams , oil-seeds show as a formidable competitoi to cotton , jute 
surpasses indigo, and tea conies close behind, while cotton manu- 
factures are nearly as valuable as coflee The nnpoits of sugar, in 
value though not m quantity, exceed the expoits , the tiade in 
raw silk is about equally balanced , while spices, once the gloiy 
of Eastern trade, weie exported to the value of only £228,515, as 
compared with nnpoits moie valuable and also twofold larger 

The export of raw cotton has been subject to excessive venations Raw 
At the close of the last eentmy cotton was sent to England m cotton, 
small quantities, chiefly the pioduce of the Cential Provinces, col- 
lected at Mirzapur and shipped at Calcutta, oi the pioduce of 
Guzeiat, despatched hom Suiat In the year 1805 the total 
export of cotton from Surat was valued at £108,000 , iu the 
same year the English leturns show only 2000 bales of East 
Indian cotton nnpoited into Great Biitam But this figuio 
was far below the average, for by 1810 the coiresponding number 
of bales had risen to 79,000, to sink again to 2000 m 1813, and 
to rise to 248,000 m 1818 Bombay did not begin to participate 
in this tiade until 1825, but has now acquired the practical 
monopoly, since the lailway has diveited to the west the pioduce 
of the Central Provinces In 1834, when the commerce oi India 
was first thrown open, 33,000,000 lb weic expoited Analysing 
the exports of cotton dm mg the forty yeais since 1840, we find 
that in the fiist quinquennial period they averaged 2} millions 
steilmg in value, and did not rise perceptibly until 1858, when they 
fiist touched 4 millions Piom that date the mciease was steady, 
even before the Ameucan exports weie cut off by wai m 18C1 
India then made the most of her opportunity, though quantity and 
quality did not keep pace with the augmented puce The highest 
figures of value was attained with 37J millions sterlmg m 1865, 
and the highest figure of quantity with 803,000,000 tE an 1866 
Thenceforth the decline has been constant, though somewhat irregu- 
lar, the lowest figures both of quantity and value being those of 
IS78-79. The most recent feature of the tiade is the comparatively 
small amount shipped to the United Kingdom, and the even distri- 
bution of the rest among Continental ports The export of raw 
cotton in 1878-79 amounted to £7,914,091, and of twist and 
cotton goods to £2, 581, 823 

Second unimportance to cotton as a raw material of British manu- Jute, 
facture cornea jute, the trade m which is a creation of less than thirty 
years. At the time of the London Exhibition of 1851 jute fibre was 
practically untried and unknown, while attention was even then 
actively drawn to rhea or China grass, which remains to the pic&ent 
day unmanageable by any cheap piocess Prom time immemorial 
jute has been grown in the swamps of Eastern Bengal, and has been 
woven into coarse fabrics for bags and even clothing As early as 
1795 Dr Roxburgh called attention to the commercial value of the 
plant, which he grew in the Botanical Guldens of Calcutta and 
named 4 c jute,” after the language of his Onssa gardeners, the Ben- 
gali word being pdt or Jcoshta In 1828-29 the total expoits of 
jute were only 364 cwts , valued at £62 Prom that date the trade 
steadily giew, until m the quinquennial period ending 1847-48 the 
exports averaged 234,055 cwts The Cnmean war, which cut off the 
supplies of Russian flax and hemp from the Foifar&lme weavexs, 
made the reputation of jute Taking quinquennial periods, the ex- 
port of jute rose from an average of 969,724 cwts m 1858-63 to 
2,628,100 cwts in 1863-68 and 4,858,162 cwts in 1868-73 The 
highest figures reached were m the yeai 1872-73, with 7,080,912 
cwts , valued at £4,142,548 The expoit of raw jute m 1878-79 
reached £3,800,426, and of manufactured jute £1,098,434. 

The export of gram, as already noticed, is now m the aggiegate 
larger than that of cotton The two chief items aie nee and wheat Bice and 
Bice is exported from British Buimah, fiom Bengal, and fiom wheat 
Madras. From the point of view of the English pioduce market 
nee means only Burmese nee, which is annually expoited to the 
large amount of about 12 million cwts , valued at 3 millions stal- 
ling In the Indian tables this is all enteied as consigned to the 
United Kingdom, though, as a matter of fact, the nee fleets fiom 
Burmahonly call fox orders at Falmouth, and aie thence diverted to 
various English or Continental ports India has a practical mono- 
poly of the European market. An export duty is levied on nee in 
India at the rate of 3 dnnds per mamd , or about 6d, per cwt A 
similar duty on wheat was repealed m 1375, and that trade has since 
conspicuously advanced In 1874-75 the export of wheat was 
about 1 million cwts. Forthwith it increased year by year, until 
m 1877-78 it exceeded million cwts , valued at nearly 3 millions 
sterling In the following year the quantity fell away to almost 
nothing, owing to the general failure of the harvest m the produc- 
ing districts,^ The Punjab is the principal wheat-growing tract m 
India, but hitherto the chief supplies have come from the North- 
Western Provinces and Oudh, being collected at Cawnpur and 
thence despatched by rail to Calcutta The total export of grains 
in 1879 was Valued at £9,802,363 

Oil-seeds, also, were freed in 1875, the duty previous to that date Oil-seeds, 
having been 3 per cent, ad valor m, Ten years before, the average 
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expoit was only about 4 million cwts a year , but the fiscal change, being about S million yards ; while in. 1877'— 7*8 giey goods 
coinciding with an augmented demand mEuiope, has caused an in- fiom tho Bombay mills weie sent to Aden, Arabia, Eanzibai, 
ciease of thieefold In 1877-78 the total expoit amounted to and the Meloan coast, amounting to ovei 10 million yards, and 
12,187,020 ewts , valued at moie than 7 £ millions stalling Of this valued at £141,509 Jute manufacture consist of gunny bags, 
Bengal contributed 7,799,220 ewts , and Bombay 3,179,475 cwts gunny cloths, andiope and twine, almost entirely the pioduce of 
Linseed and rape are consigned mainly to tho United Kingdom, the Calcutta mills In all of these the value of the exports is m- 
while Fiance takes almost the entile quantity of til or gmgelly cieasmg fastei than the quantity, having multiplied neaily four- 
The export of oil-seeds m 1878-79 was valued at £4,682,512 fold m the last five years In 1877-78 the total expoit of 

Indigo In actual amount, though not m relative importance, indigo holds jute manufactuies was valued at £771,127, and m 1878-79 at 
and dyes Us own m the face of competition fiom aniline dyes The expoit £1,098,434 Gunny bags, for the packing of wheat, nee, and 
of 1877-78 amounted to 120,605 cwts , valued at £3,494,334, being wool, were expoited m 1877-78 to the numhei of moie than 
the highest figures on lccoul Of this total Bengal yielded 26^ millions, valued at £729,669 Of this total £298,000 (mclud- 
99,402 cwts, and Madias 16,899 ewts In 1878-79 the expoit mg by tar the most valuable bags) was sent to Australia, £162,000 
of imligo amounted to 105,051 cwts , valued at £2,960,463 to the Straits, £80,000 to the United States, £77,000 to Egypt, 
The most noticeable feature m this trade is the diminishing £32,000 to China, and £81,000 to other conn tries, this comprising 
piopoition sent direct to England, and the wide distribution a considerable quantity destined for England In 1878-79 the 
of tho remamdei Of othei dyes, safflower has greatly fallen expoit of gunny bags had increased to 45} millions, valued at a 
off, being now only m demand for a louge in China and Japan, million sterling Ot gunny cloth m pieces nearly 3 million yards 
the expoit m 1877-78 v\as 3698 cwts, valued at £14,881 The weie exported m 1S77-78, almost entirely to the United States, 
expoit of myiohalans, on the othei hand, was gieatly stimu- valued at £35,610 , in 1878-79 these expoits bad increased to up- 
hated by the llusso-Tinkish wai, which interrupted the supply waids of 4| million yards Of rope and twine 4428 cwts were 
of valonia and galls from Asia Mmoi Tho quantity rose fiom expoited, valued at £5443 

286,350 cwts m 1875-76 to 537,055 cwts m 1877-78, valued The following tables, being taken from Indian returns, do not 
m the latter year at £230,526 Practically the whole is sent m all cases show the real origin of the imports oi the ultimate desti- 
to the United Kingdom Tuimeric, also, exhibits an increase to nation of the exports, but primarily the countnes with -which India 
146,865 cwts m 1877-78, valued at £123,766, of which the has direct dealings London still retains its historical pi e-emmence 
United Kingdom took about one-half Lac-dye, like other kinds as the hist Oriental mait in the woild, whither buyers flock fiom the 
of lac, shows a depiessed bade, the expoits m 1877-78 having other countnes of Eui ope to satisfy their wants Germans go theie 
been 9570 cwts , valued at £29,009 forwool, Frenchmen for jute, and all nations alike for laiedyes, spices, 

Tea No other export has made such steady progress as tea, which has and diugs Though the opening of the Suez Canal has restored to 

multiplied more than fourfold m the space of tenyeais In 1S67-6S the mantnne cities of the Mediterranean some share of the business 
the amount w r as only 7,811,429 lb , by 1872-73 it had reached that they once monopolized, yet, on the other hand, the advantage 
17,920,439 lb , and m 1878-79, without a single step ofietiogies- of pnoi possession, the growing use of stoameis, and the certainty 
sion, it had fiuthei nsen to 34,S00,027 lb, valued at £3,170,118 of being able to obtain a l etui n freight, all tend to favour trade with 
Indian tea has now a lecogmzed position m the London maiket, England earned m English bottoms As the result of these con- 
genially averaging about 4d per lb higher m value than Chinese dieting influences, the trado of India with the United Kingdom, 
tea, but it has failed to win acceptance m most othei countnes, while m actual amount it lemains pretty constant, shows a relative 
Coffee, excepting Austi alia. The exports of coffee fi om India are stationary, deci ease as compai ed with the total ti ade. 
if not declining The highest amount dunng the past ten yeais 
was 507,296 cwts m 1871-72, the lowest amount 298,587 cwts 
m 1877-78, valued at £1,338,499 In 1878-79 the expoit was 
342,268 cwts , valued at £1,548,481 

Cotton Of manufactured goods, cotton and jute deseive notice, though 
and jute by fax the gi eater part of the produce of the Indian mills is con- 
mannfac- sumed locally The total value of cotton goods expoited m 1878-79 
tuxes was £1,644,125, being an mcieaso of nearly thieefold as compared 
with 1 874-75 The expoits of twist and yam, spun m the Bombay 
mills, increased from 3 million Tb m 1874-75 to 15J million lb in 
1877-78, valued m the latter yeai at £682,058 The chief places of 
destination were— China, 13,762,133 lb, Aden, 1,181,120 lb, and 
Arabia, 393,371 Tb The export of twist and yam in 1878-79 was 
valued at £937,698 Piece-goods belong to two classes. Coloured 
goods, woven m hand-looms, aie expoited fiom Madras to Ceylon 
and the Straits, to the annual value of about £230,000, the quantity 


Distribution of Foreign Tuttle of India m 1877-1878 {excluding treasure) 
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Suez The opening of the Suez Canal m 1869, while it has stimulated both exports andimpoits was returned at £34,890,445 Of the 
Canal eveiy department of bade into greater activity, has not materially total numhei of vessels, 280,913, with 4,843,668 tons, weie native 
trade, changed its character As might he anticipated, the imports, hemg craft Bombay and Madias divide between them neaily all the 
for the most part of small hulk and high value, first felt the advan- native ciaft , while m Bengal and Burmah a huge and increasing pro- 
tagesofthisioute. In 1875-76 as much as 85 percent of the imports portion of the coasting traffic is earned m British steamers In 
from Europe and Egypt (excluding treasure) passed through the canal, 1877-78, the year of famine, the number of ships mci eased to 
but only 29 per cent of the exports In 1878-79 the proportion 319,624, the tonnage to 15,732,246 tons, and the value to 

of imports was substantially the same, while that of exports had £67,814,446. By far the largest item was gram, of which a total 

risen to 64 per cent , showing that such bulky commodities as of 1,137,690 tons, valued at 13 millions sterling, was tin own into 
cotton, gram, oil-seeds, and jute weie beginning to participate in tho famine-stricken districts fiom the seaboard Next in importance 
the advantages of rapid tiaffic The actual values of canal trade m come raw cotton and cotton goods. The trade m raw cotton 
1877-78, the year of its gieatest development, were 29 millions amounted to 887,438 cwts , valued at £957,900, much of which 
stalling for imports, and 23 millions foi exports. It is estimated was mei ely transshipped fiom one poit to another in the Bombay 
that the canal has reduced tho length of the voyage fiom London to presidency Cotton, twist, and yarn amounted to 17,425,993 lb, 
India by the equivalent of thirty-six days, the louto round the Cape valued at £065,038, of which the greater part was sent from Bom- 
bemgmore than 11,000 miles, that through the canal less than 3000 bay to Bengal and Madras The total value of the cotton piece- 
miles. goods was £620, 86 6, including about 24 million yaids of grey goods 

Coasting In 1873-74, which may he regarded as a normal year, though the sent fiom Bombay to Bengal and to Sind m nearly equal propor- 

trade. figuies are not altogether free from suspicion, the total number of tions, and about 2 million yards of coloured goods from Madias 

vessels engaged m me coasting trade that cleared and entered was Stimulated by the activity of the gram trade, the exports of gunny 
294,374, with an aggregate of 10,379,862 tons ; the total value of hags from Calcutta coastwise lose to a total value of neaily 


Distribution of Principal Exports of Daw Produce m 1877-78, 
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£9oQ ? Q00 The trade m betel-nuts amounted to nearly 44 million 
lt», \ alued at cner £500,000 Burmah consumes most of these, 
obtaining iU supplies from Bengal , while Bombay gets considerable 
quantities from Madras, from tbe Cancan and Goa, and from 
BetJtr.il Sugar (idmed and umefined) figures to tbe laige amount of 
£y0u,0O0, ot which the gieater part came fiom Bengal The move- 
ment* of treasure coastwise show a total of just 5 millions sterling, 
being em*ptiouallyaugmentedby the conveyance of silver to Bui mail 
m payment for rice supplied to Madras 
frontier The following table exhibits the totals of the tiade conducted 
trade along the landward fiontier of the Indian empire, so far as figmes 
are available — 


Registered Fiontier Tiade of India in 1877-1878 



Impo ts 

Expoit 3 

Total 

Afghanistan and adjoin- ) 
mg lull tribes, S 

£ 

671,000 

£ 

718,000 

£ 

1,389,000 

Kashmir, Ladakh, and [ 
Tibet , . ) 

630,000 

374,000 

1,004,000 

Nepal 

1,054,000 

633,000 

1,687,000 

North-East Frontier tubes 

77,000 

30,000 

107,000 

Independent Burmah . 

1,664,000 

1,762,000 

3,426,000 

Siam . . 

69,000 

57,000 

126,000 

Total 

4,165,000 

3,574,000 

7,739,000 


Internal In any community raised above primitive barbau&m 
trade the aggregate volume of its internal trade must be far 
greater than that of its foreign commerce , but, from 
the nature of the case, it is impossible to estimate its 
amount or even to describe adequately its general charac- 
ter. On the one hand, there is the wholesale business 
connected with foreign commerce mxts earliest stages — the 
collection of agricultural produce from a thousand little 
villages, its accumulation at a few great central marts, and 
its despatch to the seaboard , m return for which manu- 
factured articles are distributed by the same channels, 
though in the reverse direction. On the other hand, there 
is the interchange of commodities of native growth and 
manufacture, sometimes between neighbours, but also be- 
tween distant provinces With a few unimportant excep- 
tions, free trade is the rule throughout the vast peninsula 
of India, by land as well as by sea. The Hindus possess 
a natural genius for commerce, as is shown by the daring 
with which they have penetrated into the heart of Central 
Asia, and to the east coast of Africa Among the benefits 
which British rule has conferred upon them is the removal 
of the innumerable shackles that a short-sighted despotism 
had imposed upon their talents. 

Trading Broadly speaking, the greater part of the internal trade 
classes, remains in the hands of the natives. Europeans control 
the shipping business, and have a share in the collection of 
some of the more valuable staples of exports, such as 
cotton, jute, oil-seeds, and wheat. But the work of distri- 
bution and the adaptation of the supply to the demand 
of the consumer naturally fall to those who are best 
acquainted with native wants. Even in the presidency 
towns the retail shops are generally owned by natives. 
The Yaisya, or trading caste of Manu, has no longer any 
separate existence; but its place is occupied by several 
well-marked classes. On the western coast the Pteis, by 
the boldness and extent of their operations, tread close 
upon the heels of the most prosperous English houses. In 
the interior of the Bombay presidency, business is mainly 
divided between two classes* the Baniyas of Quzerat and 
the Mhrwarfs from B^jputfoa. Each of these profess a 
peculiar form of religion, the former being Yishnuvites of 
the YalkhMcMrf sect, the latter Jains. In the Deccan 
their place is taken by Lingdyats from the south, who again 
follow their own form of Hinduism, which is an heretical 
species of Siva worship. Throughout Mysore, and in the 
north of Madras, Lingdyafcs are still found, but along the 
eastern sea-board the predominating elasses of traders are 
those named Chetties and Komatis. In Bengal many of 


the upper castes of Stidras have devoted themselves to 
general trade , but there again the Jam Maiwdris fiom RAj- 
put&na and the North-West occupy the front lank Then 
head-quartern are in Miushid&Md district, and then agents 
are to be found throughout the valley of the Biahmaputia, 
as far up as the unexploied frontier of China, They pen ti- 
ll ate everywhere among the wild tribes , and it is said that 
the natives of the KM&l hills are the only hillmen 
who do their own business of buying and selling In the 
North-Western Provinces andOudh the tracleis aie genen- 
cally called Baniyas, and in the Punjab are found the 
Khatris, who have perhaps the best title of any to regard 
themselves as descendants of the original Vaisyas 
According to the general census of 1872, the total number 
of persons m all India returned as connected with com- 
merce and trade was 3,221,000, or 5 2 per cent, of the 
adult males. 

Local trade is conducted either at the peimanent b&zdis Local 
of great towns, at weekly maikets held m certain villages, tiack 
at annual gatherings primarily held for religious pui poses, 
or by means of travelling brokeis and agents The culti- 
vator himself, who is the chief producer and also the chief 
customer, knows little of the gieat towns, and expects the 
dealer to come to his own door Each village lias at least 
one resident trader, who usually combines m his own per- 
son the functions of money-lender, gram dealer, and cloth 
seller The simple system of rural economy is entirely 
based upon the dealings of this man, whom it is the fashion 
sometimes to decry as a usurer, but who is really the one 
thrifty person among an impi ovident population Abolish 

the money-lender, and the general body of cultivators 
would have nothing to depend upon but the harvest of a 
single year. The money-lender deals chiefly m gram and 
m specie. In those districts where the staples of export 
are largely grown, the cultivators commonly sell their crops 
to travelling brokers, who resell to larger dealeis, and so 
on until the commodities reach the hands of the agents of 
the great shipping houses. The wholesale trade thus rests 
ultimately with a comparatively small number of persons, 
who have agencies, or rather corresponding firms, at the 
great central marts. Buying and selling m their aspects 
most characteristic of India are to be seen, not at these 
great towns, nor even at the weekly markets, but at the 
fairs which are held periodically at cet tarn spots in most 
districts Beligion is always the original pretext of these 
gatherings or melds , at some of which nothing is done be- 
yond bathing in the river, or performing various supersti- 
tious ceremonies But in the majority of cases religion 
has become a mere excuse for secular business Crowds 
of petty traders attend, bringing all those miscellaneous 
articles that can be packed into a pedlar’s wallet , and the 
neighbouring ^villagers look forward to the occasion 
to satisfy alike their curiosity and their household 
wants. 

It is, of course, impossible to express accurately m figures the Provm- 
extent of internal trade, but the following statistics will seive m cial 
some measure to show both its recent development and its actual trade 
amount They are based upon, the legislation. le turns that have 
been collected for some yeais past m certain provinces In 1863-64 
the total external trade of the Central Provinces, both expoit and 
import, was estimated to amount to 102,000 tons, valued at 
£3,909,000. By 1868-69, after the opening of the Jabalpur 
through railway, it had increased to 209,000 tons, valued at 
£6,795,000 In 1877-78, the year of famine in southern India, the 
corresponding figures were 635,000 tons and £9,373,000, show- 
ing an increase m fourteen years of more than sixfold m quantity, 
and considerably more than twofold m value. The eompaiatively 
^mall increase m value is to be attributed to the exclusion fiom the 
later returns of opium, which merely passes through m transit 
from Malwa. In 1874-75 the total external trade of the Punjab 
amounted to about 600,000 tons, valued (but probably overvalued) 
at about £10,000,000. In 1877-78 it had znei eased to nearly 
900, 000 tons, valued at £17, 500,000 The total trade of Behai m 
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1877-78 was valued at £16,000,000 But peiliaps tile significance 
of such enoimous totals will become plainer if we take the case of 
a single mait, Patna, which may claim to be consideied one of the 
most impoitant centies of inland traffic m the woild Favourably 
situated on the Gauges, neai the confluence of the Son and the 
Gogra, where the pnneipal tiade mutes blanch off to Nepal, it 
has become a gi eat changing station foi the tiansfei of goods from 
liver to rail In the yeai 1876-77 the total legi&teied tiade of 
Patna (excluding the Government monopoly of opium, and pio- 
bably omitting a good deal besides) was valued m the aggiegate at 
7 1 millions sterling Many ai tides are included twice ovei, both 
as exported and impoited, but the imports alone amounted to more 
than 4 millions Among the principal items on one side or the 
other may he mentioned— Em opean piece-goods, £1,217,000, indigo, 
£789,000, oil-seeds, £557,000 , salt, £389,000 , sugai, £274,000 , 
food grains, £258,000 , hides, £185,000, saltpetio, £156,000 

Manufactures. 

Though India may be truly described as an agricultural 
and not a manufacturing country, yet it would be errone- 
ous to mfei that it is destitute of the arts of civilized life. 
It has no swarming hives of industry to compare with 
the factory centres of Lancashire, nor a large mining 
population, living nndei the soil rather than on it In 
short, it has not reached that modem stage of industrial 
development which is based upon the use of coal and the 
discoveries of physical science. But m all manufactuies 
requiring manual dexterity and artistic taste India may 
challenge comparison with England in the last century 
The organization of Hindu society demands that the neces- 
sary arts, such as those of the weaver, the potter, and the 
smith, should be practised m every village The pride 
and display of the rival kingdoms, into which the country 
was formerly divided, gave birth to many arts of luxury 
that have not yet been entirely forgotten m the decayed 
capitals, When the first European traders reached the 
coast of India m the 16th ceutury, they found a civilization 
among both “Moors” and “Gentoos” at least as highly ad- 
vanced as their own. In architecture, m fabrics of cotton 
and silk, m goldsmith’s work and jewellery, the people 
of India were then unsurpassed. But while the East has 
stood still, or rather retrograded (for, m the face of keen 
competition, to stand still is to retrograde), the West has 
advanced with a gigantic stride which has no parallel in 
the history of human progress. On the one hand, the 
downfall of the native courts has deprived the skilled 
workman of his chief market, while, on the other, the 
English capitalist has enlisted m his service forces of 
nature against which the village artisans in vara try to 
compete. The fortunes of India are bound up with those 
of a country whose manufacturing supremacy depends upon 
a great export trade, The tide of circumstances, more in- 
exorable than artificial enactments, has compelled the 
weaver to exchange his loom for the plough, and has 
crushed out a multitude of minor handicrafts Political 
economy, judging only by the single test of cheapness, may 
approve the result , but the philosopher will regret the in- 
creasing uniformity of social conditions, and the loss to the 
world of artistic tendencies which can never be restored. 
Village Historically the most interesting, and still the most lm- 
mdus- portant in the aggregate, of all Indian industries are those 
iim conducted m every mral village of the land. The Hindu 
village system is based upon division of labour quite as 
much as upon hereditary caste The weaver, the potter, 
the blacksmith, the brazier, the oil-presser, are each mem- 
bers of a community, as well as inheritors of a family 
occupation On the one hand, they have a secure market 
for their wares, and, on the other, their employers have a 
guarantee that their trades shall be well learned. Sim- 
plicity of life and permanence of employment are here 
happily combined with a high degree of excellence in 
design and honesty of execution. The stage of civilization 
below these village industries is represented by the hill 


tribes, especially those on the north-east fronliei, where the 
weaving of clothes is done by the women of the family, — a 
practice which also prevails throughout Buimah A higher 
stage may be found m those villages oi towns which pos- 
sess a little colony of weaveis or biaziers noted for some 
specialty Yet one degiee higliei is the case of ceitain 
arts of luxury, such as ivory caivmg or the making of gold 
lace, which chance or loyal patronage has fixed at some 
capital now perhaps falling into decay. One other form of 
native industry owes its origin to European interference. 

Many a village m Lower Bengal and on the Cotomandel 
coast still shows tiaces of the time when the East India 
Company and its European rivals gathered large settle- 
ments of weavers lound their little forts, and thus formed 
the only industrial towns that ever existed m India. Bat 
when the Company abandoned its manufacturing business 
in 1833, these centres of industry rapidly declined , and 
the once celebrated muslins of India have been driven 
out of the market of the world by Manchester goods 

Cotton weaving may be called the oldest indigenous in- Cotton 
dustry of India The Greek name for cotton f abacs, sm- waving 
don (anvSojv), is etymologically the same as that of India 
oi Sind , m later days Calicut on the Malabar coast has 
given us “ calico ” Cotton cloth, whether plain or orna- 
mented, has always been the single material of clothing foi 
both men and women, except in Assam and Burmah, wheie 
silk is preferred, perhaps in reminiscence of an extinct 
trade with China When European adventuiers found the 
way to India, cotton and silk always formed part of the 
rich cargoes they brought home The English, in especial, 
appear to have been caieful to fix their earliest settlements 
amid a weaving population — at Surat, at Calicut, at Ma- 
sulipatam, at Hooghly In delicacy of texture, m purity and 
fastness of colour, m grace of design, Indian cottons may 
still hold their own against the world , but m the matter of 
cheapness they have been unable to face the competition 
of Manchester 

In 1870 the Madras Board of Revenue published a valuable 
report upon hand-loom weaving, fiom which the following local 
figures aie taken. The total nnmbei of looms at woik m that 
presidency, with its general population of 31 millions, was letumed 
at 279,220, of which 220,015 weie in villages and 59,205 m towns, 
showing a consideiahle increase upon the coi responding nunihei m 
1861, when the mohievrfa or assessed tax upon looms was abol- 
ished The total estimated consumption of twist was 81, 422, 712 lb, 
being at the rate of 112 11) per loom Of this amount, about one- 
thirdwas imported twist and the remainder eountiy-made The 
total value of the cotton goods woven was returned at 3^ millions 
sterling, or £12, 10s per loom, but this was believed to be much 
under the truth The expoit of countiy-made cloth ni the same 
year was about £220,000 In the Central Provinces (population 8 
millions), where hand-loom weaving is still fan ly maintained, and 
wheie statistics are more tiustwoithy than in otliei parts, the num- 
ber of looms is returned at 87,588, employing 145,896 weavers, with 
an annual out-turn valued at £828,000 In 1878-79 the export 
of Indian piece-goods from the Central Provinces was valued at 
£162,642 As regaids Bengal, hand-loom weaving is generally on 
the decline The average consumption of piece-goods throughout 
the piovmce is estimated at about 5s pei head, and the letmns of 
registered tiade show that European piece-goods are distubuted fiom 
Calcutta at the rate of about 2s 5d per head In Midnapm , Nadiya, 
and Bardwan the native weaveis still hold then own, appears 
from the large imports of European twist, but m the eastern 
districts, which have to balance then large expoits of jute, nee, and 
oil-seeds, the imports of Emopean cloth use to the high figuie of 
2s 7d pez head No part of India has suffered more fiom English 
competition than Bombay, wheie, however, the introduction of steam 
machinery is beginning to lestore the balance Twist fiom the 
Bombay mills is now generally used by the hand-loom weaveis of 
the presidency, and is largely exported to China But it is m the 
finei fabnes pioduced foi expoit that the west of India has suffeied 
most Taking Surat alone, the export hy sea of piece-goods at the 
beginning of the century was valued at £360, OOO a yeai By 1845 
the value had dropped to £67,000, rising again to £134,000 m 1859 , 
but m 1874 it was only £4188 

Silk weaving is also a common industry everywhere, silk Silk 
I fabrics, or at least an admixture of silk m cotton, being weaving. 
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universally affected as a mark of wealth Throughout: 
Ikitbfi Bumiah, a ml also m Assim, silk is the common 
material of clothing, being made up by the women of the 
liuibehokL In Burmali the bulk of the silk is impoited 
from China, generally m a raw state , but m Assam it is 
obtained from two or three varieties of woims, which are 
generally fed on jungle trees and may be regarded as 
sunn-domesticated, Bengal is the only part of India where 
sei {culture, or the rearing of the silk-worm propel on mul- 
berry, can be said to flourish The greater part of the silk 
is wound m European filatures, and exported m the raw 
state to Europe The native supply is either locally con- 
sumed, or sent up the Gauges to the great cities of the 
North-West A considerable quantity of law silk, especially 
for Bombay consumption, is imported from China. Tasar 
silk, or that obtained from the cocoons of semi-dome&ticated 
worms, does not contribute much to the supply. As com- 
pared with cotton weaving, the manufacture of silk fabrics 
may be called a town and not a village industiy These 
fabrics are of two kinds — (1) those composed of pure silk, 
and (2) those with a cotton waip crossed by a woof of silk. 
Both kinds are often embroidered with gold and silver. 
The mixed fabrics are known as mashru or sufi, the latter 
waul, meaning “ permitted/ 5 being used because the sfcuct 
ceiemonial law will not allow Mahometans to wear clothing 
of pure silk They aie largely woven m the towns of the 
Punjab and Sind, at Agra, at Hyderabad m the Deccan, 
and at Tanjore and Trichinopoli Pure silk fabrics are 
either of ample texture, or highly ornamented m the form 
of hinlhals or brocades The latter are a specialty of 
Benares, MurshidaMd, AhmadAMd, and TrichmopoL 
Printed silks are woven at Surat for the wear of Ffet and 
Guzeratl women. Quite recently mills with steam 
machinery have been established at Bombay, which weave 
silk fabrics for the Burmese market, chiefly lungyh, 
iamains, and patsoes. The silk manufactures exported 
from India consist almost entirely of the handkerchiefs 
known as bamkmms and mak% with a small proportion 
of tasar fabrics. The trade appears to be on the decline, 
the total exports having decreased from 2,468,052 yards, 
valued at .£238,000, m 1875-76 to 1,481,256 yards, valued 
at £147,000, in 1877-78. But m 1879 the value had 
again risen to £195,897; and the returns for 1874-77 
were unusually high. 

Em- Embroidery has already been referred to in the two pre- 

Droidery ceding paragraphs. The groundwork may be either silk, 
cotton, wool, or leather. The ornament is woven m the 
loom, or sewn on afterwards with the needle. Muslin is 
embroidered with silk and gold thread at Dacca, Patnd, 
and Delhi. Sind and Gutch (Kachhch) have special 
embroideries of coloured silk and gold. Leather-work is 
embroidered in Guzerat. In some of the historical capitals 
of the Deccan, such as GuVbargah and Aurangabad, velvet 
(makhmal) is gorgeously embroidered with gold, to make 
canopies, umbrellas, and housings for elephants and horses, 
for me on state occasions. Nob only the goldsmith, but 
also the jeweller lends his aid to Indian embroidery. 

Carpet Carpets and rugs may be classified into those made of 

weaving, cotton and those made of wool. The former, called 
satrmjis and (laris, are made chiefly in Bengal and nor- 
thern India, and appear to be an indigenous manufacture. 
The woollen or pile carpets known as Min and laticha 
are those which have recently attained so much popularity 
in England, by reason of the low price at which the out- 
turn of the jail manufactories can bo placed in the market 
The art was prpMly introduced into India by the 
Mahometans. Tfie historical seats of the industry are 
in Kashmir, the Punjab, and Sind, and at Agra, Mfrz&pur, 
Jabalpur, Wami|4 in the Pew, Malabar, and Masali- 
pabrnm Velvet carpets also made at Benares and 


[industries, 

MurshidAbAd, and silk pile carpets at Tanjore and Salem 
At the London Exhibition of 1851 the finest Indian rugs 
came from AVarangal, the ancient capital of the Andhia 
dynasty, about 80 miles east of Hyderabad. Their char- 
acteristic feature was the exceedingly fine count of the 
stitches, about 12,000 to the square foot “They were 
also perfectly harmonious m colour, and the only examples 
m which silk was used with an entirely satisfactoiy effect” 
(Birdwood). The price was not less than £10 per square 
yard The common rugs, produced in enormous quantities 
in the jails at Lahoie, Jabalpur, Mirzapur, Benares, and 
Bangalore, sell m England at 7s 6d each 

Gold and silver and jewels, both from their colour and JewelieiN 
their intrinsic value, have always been the favourite wmk 
material of Oixental ornament Even the hill tribes of 
Central India and the Himalayas have developed some 
skill m hammering silver into brooches and torques. 
Imitation of knotted grass and leaves seems to be the 
origin of the simplest and most common form of gold 
ornament, the early specimens consisting of thick gold 
wne twisted into bracelets, &e A second archaic type of 
decoration is to be found in the chopped gold jewellery of 
Quzerat. That is made of gold lumps, either solid or 
hollow, m the foim of cubes and octahedrons, stiung 
together on red silk. Of artistic jeweller’s woik, the best 
known examples come from Tiichmopoh, Cuttack, Delhi, 
and Kashmir. Throughout southern India the favourite 
design is that known as swdm , an which the ornamentation 
consists of figures of Hindu gods m high relief, either 
beaten out from the surface or fixed upon it by solder or 
screws. The hammered repousse silver work of Cutch 
(Kachhch), though now entirely naturalized, is said to 
he of Dutch origin. Similar work is done at Lucknow 
and Dacca. The goldsmith's art contributes largely to 
embroidery, as has already been mentioned. Gold and 
silver thread is made hy being drawn out under the appli- 
cation of heat, The operation is performed with such 
nicety that one rupee's worth of silver will make a thread 
nearly 800 yards long. Before being used m the loom 
this metallic thread is generally twisted with silk, 

Precious stones are lavishly used by Indian jewellers, 
who care less for their purity and commercial value than 
for the general effect produced hy a blaze of splendour. 

“But nothing can exceed the skill, artistic feeling, and 
effectiveness with which gems are used in India both in 
jewellery proper and m the jewelled decoration of arms ancl 
jade" (Birdwood). 

Iron Work — The chief duty of the village smith is, of Iron 
course, to make the agricultural implements for his fellow- woik 
villagers. But m many towns in India, often the sites 
of former capitals, iron woik, especially m the manufacture 
of arms, still retains a high degree of artistic excellence. 

Cutlery v — The blade of the Indian tcdwdr or sword is Cutlery 
sometimes marvellously watered, and engraved with date fi fe - 
and name, sometimes sculptured m half-relief with hunting arms 
scenes, sometimes shaped along the edge with teeth or 
notches like a saw. Matchlocks and other firearms are 
made at several towns in the Punjab and Sind, at Monghyr 
m Bengal, and at Yizianfigaram m Madias Cham armour, 
fine as lacework and said to bo of Persian origin, is 
still manufactured m Kashmir, BAj putlna, and Cutch 
(Kachhch). Ahmadnagar in Bombay is famous for its 
spear-heads. Both firearms and swords are often dama- 
scened m gold, and covered with precious stones. In fact, 
the characteristic of Indian arms, as opposed to those of 
other Oriental countries, is the elaborate goldwork hammered 
or cut upon them and the unsparing use of gems Dama- 
scening on iron and steel, known as huft, is chiefly practised 
in Kashmir, and at Guzerat and SiAlkot In the Punjab. 
Damascening in silver, which is chiefly done upon bronze, 
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is known as hidan work, from the ruined capital of Bidar 
m the nizAm’a dominions, wkoie it is still chiefly earned on, 
Bia&s Brass and Copper — The village brazier, like the village 
and smith, manufactures the necessaiy vessels for domestic use. 
eoppei Q] ue f am01 ]g these vessels is the lota, or globular bowl, 
W01 univei sally used in ceremonial ablutions. The form of the 
lota , and even the style of ornamentation, has been handed 
down unaltered from the earliest times. Benares enjoys 
the first reputation m India for work m brass and 
copper In the south, Madura and Tanjore have a similar 
fame , and m the west, AhmadabAd, Poona, and Nd&ik 
At Bombay itself large quantities of imported copper are 
wi ought up by native brazieis The temple bells of India 
ate well known for the depth and purity of their note. In 
many localities the braziers have a special repute either 
for a peculiar alloy or for a particular process of orna- 
mentation. Silver ls sometimes mixed with the brass, and 
m rarer cases gold The brass or rather bell-metal ware of 
MurshidAMd, known as fehagnt% has more than a local repu- 
tation, owing to the large admixture of silver m it. 

Potteiy Pottery is made m almost eveiy village, from the small 
vessels required m cooking to the large jars used for storing 
gram, and occasionally as floats to ferry persons across a 
swollen stream But, though the industry is univei sab it 
has hardly anywheie risen to the dignity of a fine art 
Bind is the only province of India wheie the potter’s ciaft 
is pmsued with any legard to artistic consideiations; and 
there the mdustiy is said to have been introduced by the 
Mahometans Sind pottery is of two lands, encaustic 
tiles and vessels for domestic use In both cases the 
colours are the same, — tuiquoise blue, copper green, daik 
purple, or golden brown, under an exquisitely transparent 
glaze The usual ornament is a conventional flowei 
pattern, pricked m from paper and dusted along the prick- 
ing. The tiles, which aie evidently of the same origin as 
those of Persia and Turkey, are chiefly to he found in the 
rumed mosques and tombs of the old MusalmAn dynasties , 
but the industry still survives at the little towns of Saidpur 
and Buhl Aitistic pottery is made at Hyderabad, 
Karachi, Tatta, and HAla, and also across the border, at 
Lahore and MiiltAn in the Punjab. The Madura pottery 
also deserves mention bom the elegance of its form and 
the richness of its colour The North-Western Provinces 
have, among other specialties, an elegant black ware with 
designs in white metal woiked into its surface. 

Sculp- Carving and Inlaying — Stone sculpture is an art of the 
tiue and highest antiquity m India, as may he seen m the eaily 
caiving. m emorials of Buddhism Bonowmg an impulse from 
Greek exemplars, the Buddhist sculptors at the commence- 
ment of our era freed themselves from the Oriental tradition 
which demands only the gigantic and the grotesque, and 
imitated nature with some success But with the revival 
of Brdhmamsm Hindu sculpture again degenerated ; and 
so far as the art can still be said to exist, it possesses a 
leligions rather than an Aesthetic interest. In the cities of 
Guzerat, and in other parts of India where the houses are 
built of wood, their fronts are ornamented with elaboLate 
carving. Wood-carving, an important mdustiy m Western 
India, is said, perhaps erroneously, to owe its origin to 
Dutch patronage, though the models of the carvers are evi- 
dently taken from their own temples The favourite 
materials are blackwood, sandal-wood, and jack-wood. The 
supply of sandal-wood comes from the forests of the 
Western GhAfcs in Elnara and Mysore, bub some of the 
finest carving is done at Surat and AhmadAbAd. Akm to 
sandal-wood carving is the inlaying of the miscellaneous 
articles known as (i Bombay boxes n This art is known to 
be of modern date, having been introduced from Shiraz m 
Persia towards the close of the last century. It consists of 
binding together in geometrical patterns strips of tm-wire, 


sandal-wood, ebony, lvoiy, and stag’s horn At Vizagapatam, 
in Madras, similar aitieles are made of lvoiy and stag’s 
horn, with scioll-woik edged m to smfc Euiopean taste 
At McUnpun, m the North-Western Provinces, wooden boxes 
am inlaid with brass wire The chief seats of ivory-carving 
aie Amritsar, Benares, MuishicUbAd, and Travancoie, where 
any article can be obtained to older, from a full-sized 
palanquin to a lady’s comb Human figures in clay, 
dressed to the life, are principally made at Krishnagar m 
Bengal, Lucknow, and Poona 

It lemams to give some account of those manufactures piopoi, Cotton 
conducted by steam machinery and undei Euiopean supervision, mills 
which have lapidly spiung up m ceitarn paits of India dining the 
past few years These comprise cotton, jute, silk, and beei 

The fust mill for the manufacture of cotton yam and cloth by 
machinery woiked by steam was opened at Bombay m 1854 
The enteipnse giew ruth scaicely a check, until by 1879 tho 
total numbei of mills tluoughout India was 58, with about 1} 
million spindles and 12,000 looms, giving emploj mint to 
upwards of 40,000 peisons — men, women, and children Ot tins 
total, 30 mills, or moie than half, were in the island of Bombay, 
which now possesses a bnsy manufacturing quaitei with tall chimney 
stalks, lecallmg the aspect of a Lanca&hiie town , 14 were m tho 
cotton-giowing distncts of Guzeiat, also m the Bombay presidency , 

6 were m Calcutta and its neighbourhood, 3 at Math as, 2 at 
Cawnpur m the Horth-Westeni Piovmces, 1 at NLigpui m tho 
Cential Piovmces , 1 at Indoie, the capital of Holkai’s dominions , 
and 1 at Hyderabad, the residence of the nizam Like the jute 
mills of Bengal, the cotton factories of Bombay have suffered of late 
yeais from the gencul depression of tiade 

The Indian mills are, almost without exception, the propcity of 
jomt-stock companies, the shares m which aie largely taken up by 
natives The o vei lookei s ai o skilled ai tisans bi ought fi om Englan d , 
but natives are now beginning to qualify themselves foi the post 
The opeiatives are all paid by the piece , and, as computed with 
othei Indian mdustiies, the rate of wages is high In 1877, at 
Bombay, hoys earned fiom 14s to £1 a month , women, fiom 16s 
to £1 , and jobbers, from £3 to £6, 10s Scveial membeis of one 
family often woik together, earning among them as much as £10 
a month The horns of walk are fiom six m the morning to six at 
night, with an liom allowed m the middle of the day for meals and 
smoking, AFactory Act, to regulate the horns of woik for childion 
and young peisons and. to enforce tho fencing of dangoious 
macluneiy, &c , is now (1881) under the consideration oi the 
legislative council 

Besides supplying the local demand, these mills aie gradually 
beginning to find a market m foreign countries, especially for then 
twist and yarn Between 1872-73 and 1878-79 the export of twist 
fiom Bombay increased £10111 1,802,863 lb, valued at £97,162, to 
21,271,059 2b, valued at £883,665, or an increase of nearly 
twelvefold m quantity and ninefold in value Within the same 
penod of eight years the export of grey piece-goods increased from 
4,780,834 yards, valued at £75,495, to 14,993,336 yaids, valued at 
£198, 380 The twist and yarn aie mostly sent to China and Japan, 
the piece-goods to the coast of Aiabia and Africa The figures for 
the coasting tiade also show a corresponding growth, the total value 
of twist earned fiom poitto port in 1878-79 having been £804,996, 
and of piece-goods (including liand-loom goods) £654,553 Mi 
O’Conor, who has devoted much attention to the rnattei, thus 
summarizes his opinion regarding the future of the Indian cotton 
mills in his Review of Indian Tiade for 1877-78 — “ Whether we 
can hope to secure an export trade or not, it is ceitarn that there is 
a sufficient outlet m India itself for the manufactures of twice fifty 
mills , and, if the mdustiy is only judiciously managed, the maim- 
factuies of our mills must inevitably, m course of time, supersede 
Manchester goods of the coarser lands m the Indian market ,J 

The jute mills of Bengal have sprung up to rival Dundee, just as Jute 
Bombay competes with Manchester, hut m the foimer case the capi- mills, 
tal is mostly supplied by Europeans They cluster thickly round 
Calcutta, extending across the river into Hooghly district , and one 
has been planted at Snajganj, fai away up tho Biahmaputia m 
the middle of the jute-produemg country In 1879 tho total 
numbei of jute mills m India was 21, of which all but two were m 
Bengal, and the numbei is annually increasing The weaving of 
jute into gunny cloth is an indigenous industry throughout northern 
Bengal, chiefly m the district of Puniiah and Dmajpui The 
gunny is made by the semi- aboriginal tube of Koch, lUijbansf oi 
Pali, both for elo thing and for bags , and, as with other industries 
practised by nonTImdu races, the wearers are the women of the 
family, and not a distinct caste In 2 877 -78 j list tin ee million bags 

weie imported into Calcutta fiom Patera district, being the pioduct 
of the Sirajganj mills The total exports by sea and land of both 
power-loom and hand-made hags numbered 80 millions, of winch 
not more than 6 millions were hand-made. The East Indian Bail- 
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way took 20 millions for the gram marts of Behai and the Noith- 
Wtttem Piovmcea (chiefly Patna and Cawnpur) ; and 1 million 
went as far os Ludhiana in the Punjab The total expoits by sea 
exceeded 57 millions, of which. 32 millions lepresent mteiportal, 
and 25 millions foreign trade Bombay took as many as 16 mil- 
lions, and British. Burinah 12 millions In fact, Calcutta supplies 
bogging far the it hole of India The foreign trade may be given 
in gieatei detail, for gunny weaving is peihaps the single Indian 
industiy that amis at a foreign market The total export of jute 
manufactures (both hags and cloth) in 1872—73 was valued at 
£200,669 By 1878-79 the value had risen to £1,098,434, or an 
increase of fivefold in six years Within the same period the ex- 
ports to the United Kingdom alone increased from 21,200 bags, 
valued at £585, to 7 million bags, valued at £184,400 The othei 
countries which take Indian gunny bags aie the following, with the 
values for 1877-78 —Australia, £298,186 , Straits Settlements, 
£161,772, United States, £79,795 , Egypt, £76,726, China, 
£32,121 

Brew- Biewing has recently become established as a pi osperous business 

mg at the large hill stations on the Himalayas There are now about 
twelve breweries in India, including five in the Punjab and North- 
Western Provinces, at Mari (Mnrree), Simla, Kasauli, Masuri (Mus- 
soone), and Naim Tal, and two m the Madras presidency, at Utaka- 
mand and Bellai y The total quantity of beer brewed was i eturned 
at 2,162,888 gallons in 1877 and 1,522,769 gallons in 1878, the 
diminution being due to the termination of a contract between the 
Commissariat Department and one of the Masuri brewenes The 
total quantity of beer imported m 1878-79 was 2 million gallons by 
Government and 1 million gallons on private account, so that the 
Indian breweries now satisfy just one-third of the entire demand 
At Simla imported beer sells at over 18s per dozen, while that 
fiom the local brewery can be obtained for II s pei dozen The 
hops are entirely imported, for the experimental plantation of 100 
acres established by the raja of Kashmir has not yet proved a prac- 
tical success The imports of hops show T a steady increase from 
1529 cwfs in 1875-76 to 1807 cwts in 1876-77, and 2135 cwts 
m 1877-78 

Paper. The steam paper-mills established m the neighbourhood of Cal- 
cutta and at Bombay have almost entirely destroyed the local 
manufactures of paper which once existed m many paits of the 
country The hand-made article, which was strong though coarse, 
and formed a Mahometan specialty, is now no longer used foy 
official purposes Besides manufacturing munitions of war, the 

Leather Government possesses a large leather factory at Cawnpur, which 
turns out saddlery, &c , of excellent quality Indeed, leather manu- 
factuies are an important local industry in Oudli and the North- 
Western Provinces, and are conducted on such a scale as to pre- 
clude the import from England, except in the case of articles de luxe 

Minerals. 

The Indian peninsula, with its wide area and diversified 
features, supplies a great store of mineral wealth, charac- 
terized both by variety and unusual richness. In utilizing 
this wealth, English enterprise has met with many rebuffs. 
Much capital has been expended with no other result in 
many cases than disappointment. But the experience has 
not been thrown away; and the mining industry, now 
established on a sure basis, is rising into an important 
position in a country which ought gladly to welcome any 
employment other than the universal pursuit of agriculture 

from Irovu — In parity of ore, and in antiquity of working, 

the iron deposits of India probably rank first in the world. 
They are tube found in every part of the country, from 
the northern mountains of Assam and Kumdun to the 
extreme south of the Madras presidency* “Wherever there 
are MBs, iron is found and worked to a greater or less ex- 
tent The indigenous methods of smelting the ore. which 
are everywhere the same, and have been handed down un- 
changed through countless generations, yield a metal of the 
finest quality in a form well suited to native wants. But 
they require an extravagant supply of charcoal; and even 
with the cheapness of native labour the product cannot 
compete in price with importediron from England. Euro- 
pean enterprise, attracted by the richness of the ore and 
the low rate of wages, has repeatedly tried to establish iron- 
works on a large scale, but hitherto eveiy one of these 
attempts has ended in failure, alike an Madras, in the 
Gentral Provinces, in the Rdnfganj coal-field, and in 
Kumdun. At the present time iron is manufactured only 


by peasant families of smelters, each woikmg on a very 
small scale; and even this industiy is languishing under 
the competition of English imports The initial difficulty 
m India is to find the three elements of iron woikmg— 
namely, the ore, the fiux, and the fuel— sufficiently neai 
to each other , the second difficulty is the choking of the 
furnaces from the excessive quantity of ash m the coal 

Coal has been known to exist m India since 1774, and is Coal 
said to have been worked as far back as 1 775. There are now 
altogether fif fcy-eight collieries m the country, with an annual 
out-turn of about 1 million tons. In India, as elsewhere, 
coal-mmmg and railway extension have gone hand m hand. 

Coal is comparatively woithless unless it can be brought to 
market by rail , and the price of coal is the chief element 
m determining the expenses of railway woikmg. The his- 
tory of coal m India has, on the whole, been one of con- 
tinual progress The first mine, at Raniganj, elates from 
1820, and has been worked regularly up to the pre- 
sent time In 1878 its output was 50,000 tons. For 
twenty years no new mine was opened, but the com- 
mencement of the East India Railway m 1854 gave 
a fresh impetus to the industry, and since that date 
collieries have been opened at the rate of two or three 
every year. The largest number of additions was seven, in 
1874. By 1878 the total number of collieries m connexion 
wit h the East Indian system was fifty-six. From these 
are supplied, not only the railway itself, but also the jute mills 
of Calcutta, and the river steamers of Lowei Bengal. In 
1877-78 the railway used 308,000 tons of coal fiom its 
own collieries at Karharbdd and Srirdmpur, and sent 
exactly the same quantity to Calcutta. In that year the 
imports of coal into Calcutta by sea were only 80,000 tons, 
so that Calcutta now uses about 80 per cent, of Indian to 20 
per cent, of foreign coal. Bombay, on the othei hand, and 
also Madras are entirely supplied with coal from England. 

The collieries m the Central Provinces, which are the only 
others worked on a large scale, are limited to the supply 
of the Great Indian Peninsula Railway. They are two in 
number, — (1) the "Wanna colliery, undei the management 
of the Public Works Department, and (2) the Mohpdnf 
colliery, which has been leased to the Nfaibadfi Coal Com- 
pany The total area of the Rdnlganj coal-field has been 
estimated at 500 square miles. In this <( black country ” 
of India, which is dotted with tall chimney-stalks, sir Euro- 
pean companies are at work, besides many native firms. At 
first coal was raised from surface quarries, but regular 
mining is now carried on, accoidmg to the system of 
“ pillar and stall The seams are entirely free from gas, 
so that the precautions usual m England against explosion 
are found unnecessary. The miners are all drawn from the 
aboriginal low-castes, chiefly Bantdls and Bauds, who are 
noted for their endurance and docility. Bauds work with 
the pick, but Santdls will consent to use no other tool 
than the crowbar Wages are high, and the men look 
well-fed, though they waste their surplus earnings m dunk 
The great drawback of Indian coal is its large proportion 
of ash, varying from 14 to 20 per cent , as against 3 to 6 
per cent, m English coal. This places it at a great dis- 
advantage alike for iron-smelting and locomotive pur- 
poses. But it has been proved that, with efficient fire- 
grates and proper manipulation, 135 Tb of Warora coal 
will do the work of 100 ffi of English coal. 

Balt, an article of supreme necessity to the Indian Salt, 
peasant who eats no meat, is derived from three main 
sources, exclusive of importation from Europe (1) by 
evaporation from sea-water along the entire double line of 
seaboard from Bombay to Orissa, but especially m Guzerat 
and on the Coromandel coast , (2) by evaporation from in- 
land lakes, of which the Sdmbhar Lake m RAjputdna affords 
the chief example , (3) by quarrying solid hills of salt m 
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the north-east of the Punjab The last is the only case m 
which salt can be said to exist as a mineral It occurs m 
solid cliffs, which for extent and purity are stated to have 
no nval ekewheie m the woiid The chief of these has 
Rock- given its name to the Salt Piange, running across the dis- 
salt tncts of Jhelum (Jhilam) and ShAhpur, from the bank of 
the Jhelum nvei to KAlAbAgh m Bannu district Similar 
deposits aie found beyond the Indus m KohAt district, 
where the salt is of two kinds, red and gieen, and m the 
hill state of Mandi bordeimg on KAngrA district. The 
salt is found m the red marls and sandstones of the 
Devonian group. In some cases it can be obtained from 
open quarries, but more generally it is approached by 
regular mining by pick and blasting, through wide galleries 
The principal mine is at Keora m Jhelum district, now 
called after Lord Mayo The total annual out-turn m the 
Punjab is returned at about 50,000 tons, yielding a revenue 
to Government of more than £400,000 In 1877-78 the 
actual figures of revenue were — (1) from the Salt Range, 
£426,000, (2) from Kohat, £8000, (3) from Mandi, 
£6000 

In southern India salt made by evaporation is almost 
universally consumed Lower Bengal, especially eastern 
Bengal, uses salt imported from Cheshire at low rates 
of freight, and paying the excise duty at Calcutta or 
othei port of entry. In Orissa and south-western Bengal 
both imported salt and salt made by solar evaporation aie 
consumed, the latter being alone considered pure for 
religious purposes or foi the priests 
Salt- Saltyetie — At one time India had almost a monopoly of 

petie the supply of saltpetre upon which Europe depended for 
its gunpowder In combination with other saline sub- 
stances it occurs as a white efflorescence upon the surface 
of the soil m many parts of the countiy, especially in the 
upper valley of the Ganges Its preparation leaves common 
salt as one of the residuary products, and consequently 
fiscal reasons have tended to limit the manufacture to the 
most remunerative region, which is found m North Behar. 
The manufacture is simple, and entirely m the hands of a 
special caste of natives, called NuuiyAs, who are conspicu- 
ous for then capacity of endumig hard woik As is the 
case with most Indian industries, they work under a system 
of money advances from middle-men, who are themselves 
sub-contractors under the large houses of business In 
former times the East India Company engaged m the 
manufacture on its own account , when it abandoned all 
private trade, its works were taken over by European 
firms, but these have m their turn retired from the busi- 
ness, which is no win a state of decline, partly owing to the 
general fall in price, and partly to the restrictions imposed 
by the salt preventive department. The exports of salt- 
petre from Calcutta are fairly constant, averaging about 
450,000 cwts a year, of which one half goes to the United 
Kingdom More than two-thirds of the total comes from 
Behar, chiefly from the districts of Tirhfit, SAran, and 
ChampAran, though PatnA is the railway station for de- 
spatch to Calcutta Cawnpur, GhAzlpur, AllahabAd, and 
Benares, in the North-Western Provinces, send small 
quantities, while a little comes from the Punjab. 

Gold Gold exists m many parts and probably in considerable 
quantities. Herodotus affirms that the Indians were the 
only nation who paid their tubute to Darius in gold; and 
there is some reason for believing that the “ Ophir 55 of King 
Solomon is to be identified with the Malabar coast. Nearly 
every hill stream is washed for gold, whether m the extreme 
south, m the central plateau, or on the north-east and north- 
west frontiers. It is true that gold-washmg is everywhere 
a miserable business, affoi cling the barest livelihood, but 
yet the total amount of gold obtained m this way cannot 
be insignificant, In recent years attention has been 


prominently drawn to the possibility of extracting gold from 
the quartz formation of southern India, which bears many 
points of resemblance to the auriferous quartz reefs ot 
Australia The principal localities are m the WamAd 
(Wynaad) subdivision of the Nllgiri district and in KolAr 
district of Mysore Gold-washing has always been prac- 
tised there , and the remains of old workings show that at 
some unknown period operations have been conducted on a 
large scale. 

Prom, about 1875 to 1880 individual pioneers were prospecting 
m that region Crushing the quartz by rude native methods, they 
proved that it contained a largei proportion of gold than is known 
to yield a piofit in Australia These experiments on the southern 
ends of six leefs yielded an average of 7 chvts per ton of quartz, 
rising m one case to 11 dwts The best assay ot the gold showed 
a fineness of slightly ovei 20 caiats In 1879 Government sum- 
moned a practical mining engineer from Australia, whose repoit 
was eminently hopeful He descubed the quaitz reefs as of great 
extent and thickness and highly aunferous One reef m IColai, 
laid baie 100 feet longitudinally, gave an average of 1 oz of gold 
per ton In older to attract capital, Government pioposed to grant 
mining leases at a dead rent of Rs 5 (10s ) pel acie, subject to no 
royalty oi further tax Up to 1880 tbe entei prise had scaicely 
passed beyond the stage of laboratory expeiunents If the results 
of actual working with elaborate machinery realize the promise held 
out by competent investigates, gold-mmmg w ill he established as 
an important industry m southern India 

Copper is known to exist m many parts of the country Coppei 
in considerable quantities. The richest mines are m the 
lower ranges of the Himalayas, from DArjlling westward to 
Kumauo The ore occurs m the form of copper pyrites, 
often accompanied by mundic, not in true lodes, but dis- 
seminated through the slate and schist The miners arc 
almost always NepAlis, and the remoteness of the situation 
has detened European capital The extent of abandoned 
workings proves that these mines have been known and 
worked for many years The best seams show a proportion 
of copper slightly above the average of Cornish ore, hut the 
ordmai y yield is not more than about 4 per cent Tho 
mines resemble magnified rabbit-holes, meandering passages 
being excavated through the rock with little system The 
tools used are an iron hammer and chisel, and sometimes a 
small pick. After extraction, the ore is pounded, washed, 
and smelted on the spot The price obtained for the metal 
is Rs 2.8 0 per 3 sers, or at the rate of about lOd a 
pound Copper-ore, of fair punty and extending over a 
considerable area, also occurs in Smgbhiim district of 
ChutiA NAgpur, where there are many deserted diggings 
and heaps of scorise. In 1857 a company was started to 
re-open the workings at these mines , but, though large 
quantities of ore were produced, the enterprise did not prove 
remunerative, and was finally abandoned m 1864 A 
similar attempt to work the copper found m Nellore district 
of Madras also ended in failure. 

Lead occurs in the form of sulphnret or galena along Lead 
the Himalayas on the Punjab frontier, and has been worked 
at one place by an English company. 

Tin is confined to the Burmese peninsula Yery rickTm 
deposits, yielding about 70 per cent, of metal, occur over 
a large extent of countiy in Mergui and Tavoy districts of 
the Tenassenm region. The ore is washed and smelted, 
usually by Chinese, in a veiy rough and unscientific way. 

Recent experiments made by a European firm seem to show 
that the deposits, though rich and extensive, are not suffi- 
ciently deep to repay more elaborate processes 

Antimony, m the form of suvmd, which is largely used Anti- 
by the natives as a cosmetic, is chiefly derived from the ra01i y 
hill states of the Punjab It is also found m Mysore and 
Burmah. The minerals of RajputAna, which have not yet 
been thoroughly ascertained, include an ore of cobalt used 
for colouring enamel. 

Petroleum is produced chiefly in Independent Burmah, Mineral 
but it has also been found on British temtoiy in Pegu, in 0l1 * 
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Assam, and in the Punjab. Hear the village of Ye-nang- 
yauog in Upper Burmah, on the banks of the Irawadi, 
thereare upwards of one hundred pits or wells with a depth 
of about 230 feet, from which petroleum bubbles up m in- 
exhaustible quantities The annual yield is estimated at 
11,000 tons, of which a considerable quantity is expoited. 
Petroleum wells are also found in the British districts of 
Akyab, Kyouk-hpyu, and Thayet-myo, which first attracted 
British capital with most promising results m 1877. In 
Assam petroleum occurs in the neighbourhood of the coal- 
fields m the south of Lakhimpur district, and was worked 
in conjunction with the coal by a European capitalist in 
1806. In the Punjab petroleum is worked by the Public 
YY orbs Department at two spots in Eawal Pmdi district. 
In 1873—7 i the total yield was only 2756 gallons. 

Lime- StOiie. — The commonest and also the most useful stone 

stone of India is lanla ?, a nodular form of impure lime, which 
ib found in almost every river valley, and is used uni- 
versally for metalling the roads. Lime for building is 
derived from two sources, — (1) from burning limestone 
and lanlar, and (2) from the little shells so abundantly 
found m the marshes. Galeufcta derives its chief supply 
from the quarries of the Uh&sl hills m Assam, known as 
“ Sylhefc lime,” and from the Susunia quarries iu Bankura 
district. The Gangetic delta is destitute of stone, nor does 
the alluvial soil afford good materials for brick-making or 
Other pottery. But a European firm has recently established 
btoaes. large pottery-works at BMgauj in Bardw&n, which employ 
about five hundred hands, and carry out contracts for drain- 
age pipes and stoneware. The centre of the peninsula and 
the lnil country generally abound in building-stone of excel- 
lent quality, which has been used locally from time imme- 
morial Among the finest stones maybe mentioned the 
pink marble of Mjput&na, of which the historical buildings 
at Agra were constructed, the trap of the Deccan, the 
sandbtone of the God&van and the Narbada and the 
granite of southern India. Quarries of slate are scattered 
through the peninsula, and are’sometimes worked by Euro- 
pean capital. Mica and talc are also quarried to make 
ornaments. Among the hills of Orissa and ChutiA F&gpur 
household vessels and ornaments are skilfully carved out 
of an indurated variety of potstone. 

Dia- Precious Stones — Despite its legendary wealth, which is 

mends, really due to the accumulations of ages, India cannot be 
said to be naturally rich in precious stones Under 
the Mahometan rule diamonds were a distinct source of 
state revenue ; and Akbaris said to have received a royalty 
of £80,000 a year from the mines of Patma, But at the 
present day the search for them, if carried on anywhere m 
British territory, ia an insignificant occupation. The name 
of Golconda has passed into literature ; hut that city, once 
theMusalm&i capital of the Deccan, was rather the home of 
diamond-cutters than the source of supply It is believed 
that the far-famed diamonds of Golconda actually came 
from the sandstone formation which extends across the 
south-east borders of the nizkn’s dominions into the Madras 
districts of Ganjam and Godavari. A few worthless stones 
are stilt found in that region. Sambalpur, on the upper 
channel of the MaMnadi river in the Central Provinces, is 
another spot once famous for diamonds. So late as 1818 
a stone is said to have been found there weighing 84 grams 
and valued at £500. The river valleys of Ohutii N&gpur 
are also known to have yielded a tribute of diamonds to 
their Mahometan conqueror. At the present day the 
only place where the search for diamonds is pursued as a 
regular industry is the native state of Patma (Putmah) in 
Bundelkhand. The stones are found by digging down 
through several strata of gravelly soil and washing the 
earth. Even there, however, the pursuit is understood to 
be iiuremunerative, and has failed to attract European 


capital About other gems little information is available. Other 
Turquoises are said to be found near Mult&n in the Pun- gems 
jab, though far inferior to the Persian stones Independent 
Burmah yields many valuable gems , and some excitement 
has been caused by the discovery of sapphire mines 
just across the Siamese frontier Poor pearl fisheries 
exist off the coast of Madura district in the extreme south, 
and m the Gulf of Cambay, but the great majonty ot 
Indian pearls come either from Ceylon or from the Persian 
Gulf In the year 1700 the Dutch obtained a lease of all 
the pearl fisheries along the Madura coast, and sublet the 
right of fishing to native boatmen, of whom seven hundred 
are said to have taken licences annually at the rate of 60 
ecus per boat The town of Cambay m Guzerat is cele- 
brated for its carving in carnelian, agate, and onyx The 
stones come from the neighbourhood of Eatanpur, in the 
state of E&jplpla. They are dug up by Bhll miners, and 
subjected to a piocess of, burning before being carved. 

The most valued colour for camdians is led, but they are 
also found white and yellow Lapis lazuli is found m the 
mountains of the north, and freely used m the decoration 
of temples and tombs. 

Famines 

As the agriculture of India is mainly dependent upon 
the bounty of nature, so is it peculiarly exposed to the 
vicissitudes of the seasons. In any country where the 
population is dense and the means of communication back- 
ward, the failure of a harvest, whether produced by drought, 
by flood, by blight, by locusts, or by war, must always 
cause much distress. Whether that shall develop into famine 
is merely a matter of degree, depending upon a combination 
of circumstances— tbe comparative extent of the failure, 
the density of the population, and the practicability of 
imports. 

Drought, or au inadequate supply of ram, is undoubtedly Cause of 
the great cause of wide-spread famine. Ho individual f amme 
foresight, no compensating influences, can entirely prevent 
those recuiring periods of continuous drought with which 
large provinces of India are afflicted. An average rainfall, 
if irregularly distributed, may affect the harvest to a 
moderate degree, as also may flood or blight. The total 
failure of a monsoon may result in a general scarcity, 
sufficiently severe to arouse the solicitude of Government 
But famine proper, or wide-spread starvation, is caused 
only by a succession of years of drought The cultivators 
of India are not dependent upon a single harvest or upon 
the crops of one year. In the event of a partial failure, 
they can draw for their food supply either upon their own 
giam pits or upon the stores of the village merchants. 

The first sufferers, and those who suffer most in the end, 
are the class who live by daily wages. But small is the 
number that can hold out, either in capital or credit, against 
a second year of insufficient rainfall; and not impossibly 
a third season may prove adverse All the gieat famines 
in India of which we have record have been caused by 
drought, and usually by drought repeated over a series of 
years. 

This being so, it becomes necessary to inquire into the Water 
water supply, which varies extremely in different parts of su Pl J ly 
the country* It can be derived only from three sources— 

(1) local rainfall, (2) natural inundation, and (3) artificial 
irrigation from rivers, canals, tanks, or wells. Any of 
these sources may exist separately or together In only a 
few parts of India can the rainfall be entirely trusted, as 
both sufficient m its amount and regular m its distribu- 
tion Those favoured tracts include the whole strip of coast 
beneath the "Western Gh&ts, from Bombay to Cape Comorin, 
and the greater part of the provinces of Assam and Burmah, 
together with the deltaic districts at the head of the Bay 
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of Bengal There the annual rainfall rarely, if ever, falls 
below 100 inches , artificial migation and famine are alike 
unknown. The whole of the rest of the peninsula may he 
described as liable, more or less, to diought In Oussa, 
the scene of one of the most seveie famines of recent times, 
the average rainfall exceeds 60 inches a year, m Bind, 
which has been exceptionally free from famine under 
British rule, the average falls to less than 10 inches. The 
local rainfall, therefore, is not the only element to be con- 
sidered. Bioadly speaking, artificial nrigation has pro- 
tected, or is now in course of protecting, certain fortunate 
legions, such as the eastward deltas of the Madias uveis 
and the upper valley of the Ganges The lest, and by far 
the greater portion, of the country is still exposed to 
famine Nor is it easy to see any remedy. Meteorological 
science may teach us to foresee what is coming, but it 
may be doubted whether it is m our power to do moie than 
alleviate Lower Bengal and Oudh are watered by natural 
inundation as much as by the local rainfall, Smd denves 
its supplies mainly from canals filled by the floods of the 
Indus, the Punjab and the North-West Provinces are 
dependent largely upon wells, the Deccan with the entire 
south is the land of tanks and reservoirs But m all these 
cases, when the rainfall lias failed over a series of years, 
the artificial supply must likewise fail after no long mteival, 
so that irrigation becomes a snare rather than a benefit 
Water woiks on a scale adequate to guaiantee the whole 
of India from drought aie not only above the possibilities 
of finance, they are also beyond the reach of engineering 
skill 

Famine Taking the example of the famine of 1876-78, the most 

1876-78. WiC | e S p reac [ anc i the most piolonged that India has yet 
known, we may say that the drought commenced m Mysore 
by the failure of the monsoon in 1875, and that all fear 
of distress m the North-West Provinces did not pass away 
until 1879 But it will always be known m history as the 
great famine m the south. Over the entire Deccan, from 
Poona to Bangalore, the south-west monsoon failed to 
bring its usual rainfall m the summer of 1876. In the 
autumn of the same year the north-east monsoon proved 
deficient in the south-eastern districts of the Madras presi- 
dency. The mam food crop, therefore, entirely perished 
throughout an immense tract of country, and, as the 
harvest of the previous year had also been short, prices 
rapidly rose to famine rates In November 1876 it was 
first officially recognized that starvation was abroad m the 
land, and that Government must adopt measuies to keep 
the people alive. From that time until the middle of 1878, 
a period of more than eighteen months, the campaign 
against famine was strenuously conducted, with various 
vicissitudes The summer monsoon of 1877 proved a 
failure , some relief was brought m October of that year 
by the autumn monsoon , but all anxiety was not removed 
until the aruval of a normal rainfall m June 1878. Mean- 
while the wave of diought had reached northern India, 
where it found the stocks of gram much depleted to meet 
the famine demand in the south Bengal, Assam, and 
Burmah were the only provinces that escaped scot free m 
that disastrous year. The North-West Provinces, the 
Punjab, B&jput&na, and the Central Provinces alike suffered 
from drought through all the summer of 1877, and from 
its consequences well into the following yeai. When once 
famine gets ahead of relief operations, all is over. The 
flood of distress bursts through the embankment. Starva- 
tion and all the attendant tram of famine diseases sweep 
away their thousands. The total expenditure of Govern- 
ment upon famine lelief on this occasion may be estimated 
at about 8 millions sterling, not including the indirect loss of 
revenue nor the amount debited against the state of Mysoie. 
For this large sum of money there is but little to show in 


the way of works constructed. The largest number of 
persons m receipt of relief at one time m Madras was 
2,591,900 m September 1877 , of these only 634,581 
were nominally employed on works, while the lest were 
gratuitously fed. From cholera alone the deaths were re- 
turned at 357,430 for Madras, 58,648 foi Mysore, and 
57,252 for Bombay. Dr Cornish, the samtaiy commissioner 
of Madras, well illustrated the effects of the famine by con- 
trasting the returns of baths and deaths ovei a series of 
years In 1876, when famine with its companion cholera 
was alieady beginning to be felt, the births registered m 
Madias numbered 632,113 and the deaths 680,381 In 
1877, the year of famine, the births fell to 477,447, while 
the deaths rose to 1,556,312 In 1878 the results of the 
famine showed themselves by a still further reduction of 
the births to 348,346, and by the still high number of 
810,921 deaths. In 1879 the buths recovered to 476,307, 
still considerably below the average, and the deaths 
diminished to 548,158 These figuies are, of course, not 
accurate, hut they serve to show how long the results of 
famine aie to be traced m the vital statistics of a people 1 

The fiist gieat famine of which we have any tiu&twoitliy le- Fievions 
cord is tliat winch devastated the lowci valley of the Ganges m famines 
1769-70 One-third of the population is ciedibly lepoited to have 
penshed The previous season had been bad, and, as not uncom- 
monly happens, the bieak-up of the drought was accompanied by 
disastrous floods Beyond the importation into Calcutta an&Mui- 
shiddbdd of a few thousand mamas of lice liom the foitunate dis- 
tricts of Bakarganj and Chittagong, it does not appeal that any 
public measures foi lelief wcie taken oi proposed The next gicnt 
famine was that which afflicted the Carnatic fiom 1780 to 1783, 
and lias been munoitalized hy the genius of Buiko It was 
pumanly caused hy the lavages of Iiydei Ah’s aimy A public 
subscription was oiganized by the Madias Government, fiom which 
spiang the “ Monegai Choultry,” oi peimanent institution ioi tlie 
lelief of the native pool In 17S3-84 Hindustan Piopoi sutler ed 
from a prolonged drought, which stopped short at the iiontiei of 
British temtoiy Wan en Hastings, then goveinoi -general, advo- 
cated the construction of enormous giananoa, to he opened only 
in tunes of necessity One of these gianaucs oi golds stands to 
the piesont day m the city of Patna, but it was never used until 
the scarcity of 1874 In 1790-92 Madias was again the scene of a 
two yeais 5 famine, which is memoiable as being the fiist occasion 
on which the starving people wrnre employed by Government on 
lelief woiks No useful lesson of administrative expenence is to be 

learned fiom the long list of famines and scarcities which afflicted 
the several provinces of India at reclining pcnods duimg the first 
half of the piesent centuiy In 1860-61 a senons attempt was 
made to alleviate ail exceptional distress m the North-Western Pio- 
vmces About half a million persons are estimated to have been 
leheved at an expenditure by Government of about tin eo quarters 
of a million sterling Again, m 1865-66, which will ever be known 
as the yeai of the On&sa famine, the Government attempted to 
oigamze relief woiks and cli&tnbute charitable funds. But on 
neither of these occasions can it be said that the efforts weie suc- 
cessful In Orissa, especially, the admitted loss of one-foui th of 


1 With legaid to the deaths causedjiy tlio famine and the diseases 
conned ed with it, the Famine Commissioners thus report —“It has 
been estimated, and m our opinion on substantial grounds, that the 
moitahty which occmiedm the provinces under Bnt.sli administration 
dining thepenod of famine and drought extending over the yeais 1877 
and 1878 amounted, on a population of 197 millions, to 5J millions m 
excess of the deaths that would have occurred had the seasons been 
oidinauly healthy , and the statistical i etui ns have made certain what 
has long been suspected, that starvation and distress greatly check the 
fecundity of the population It is probable that fiom tins cause the 
number of bnths duung the same penod has been lessened by 2 
millions , the total leductron of the population would thus amount to 
about 7 millions Assuming the oidmary death loll, taken at the late 
of 35 pei milk, on 190 millions of people, the abnormal mortality of 
the famine period may he regarded as having increased this total by 
about 40 per cent ” But when estimated over a pei lod of years th e effect 
of famine as a check upon the population is small The Famine Com- 
missioners calculate that, taking the famines of the past thirty yeais, as 
to which alone an estimate of any value canbe made, the abnormal deaths 
caused by famine and its diseases have been less than 2 per milk of 
the Indian population pei annum. As a matter of fact cultivation 
quickly extended after lire famine of 1S77-78, and theie weie m Bom- 
bay and Madras 120,000 more acres tinder tillage after the long pio- 
tracted scarcity than before it. 
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thy population pro; os the dangei to uluch an isolated province is 
t\pu^d The people of Orissa died because they had no surplus 
vtocU of giamof then own, and because imputation uas absolutely 
impritticable Passing over the prolonged di ought of 1868-70 m 
the Horth-Wcst Pi ounces and Eajputana, we come to the Behar 
seal city of 1573-74, which tiist attracted the interest of England 
Warned by the failure of the rams, and watched and stimulated by 
the excited sympathy of the public at home, the Government carried 
out m time a comprehensive scheme of relief. By the expenditure 
of 6] millions staling, and the importation of one million tons of 
nee, "all risk even of the loss of life was prevented The compara- 
tively small area of distress, and the facilities of communication by 
rail and river, alone permitted the accomplishment of the feat, which 
lemains unparalleled m the annals of famine Dunng the recent 
famine m southern India the authorities worked with no less 
energy, and charitable bounty was far more conspicuous, yet the con- 
ditions of the case pi edestme A failure The stricken tract was many 
times laiger than Behai Ho early warning was given The ram- 
fall failed, not once, but for three successive seasons, and, above 
all, adequate importation and distribution of gram were physical 
impossibilities The people were dying while the gram that 
could have kept them alive was rotting on the beach of Madras 
or on the railway sidings of Upper India What administrative 
enterprise can accomplish wheie the circumstances are within the 
compass of human control may be learned from the case of Bombay 
In that presidency the famine affected about 34,000 square miles 
of country, with a population of about 6,000,000 souls The 
highest number of persons m receipt of relief at one time was 
629,000 m June 1877, of whom the great majority were employed 
on remunerative works The importation of gram was left entirely 
free ; and within twelve months 268,000 tons were brought by rail 
and 166,000 tons by sea into the distressed districts The total 
gross cost to Government was estimated at 1 J millions, of which 
about 1 million will he returned 


AdMINKTSATIOX 

The supreme authority over all British India, both for 
executive and legislative purposes, is vested by a series of 
Acts of Parliament 1 m the viceroy or governor-general- 
m-council, subject to the ultimate sanction of the secretary 
of state in England. Every executive order and every legis- 
lative statute runs in the name of the “ Governor General- 
m-OounciP, 3 but in certain exceptional classes of cases 3 
a power is reserved to the viceroy to act independently of 
his council. TMs council is twofold First, there is the 
ordinary or executive council, 4 usually composed of about 
six official members besides the viceroy, which may be 
compared with the cabinet of a constitutional country. It 
meets regularly at short intervals, discusses and decides 
upon questions of foreign policy and domestic administra- 
tion, and prepares measures for the legislative council Its 
members divide among themselves the chief departments 
of state, such as those of foreign affairs, finance, war, public 
works, &c, ; while the viceroy combines in bis own person 
the duties both of constitutional sovereign and prime minis- 
ter. ^Secondly, there is the legislative council, 5 which is 
constituted by the same members as the preceding, with 
the addition of the governor of the province in which it 
may be held, and official delegates from Madras and Bom- 
bay, together with certain nominated members represent- 
ing the non-official native and European communities 
The meetings of the legislative council are held when and 


0 1 0f A! iese Acts 13 Geo ' IIL c * 63 > 33 Geo III c 52, 

fr®? 1 4 AT 51 ^ * 85, 21 and 22 Viet. c 106 , and 24 and 26 

Viet, e, 6/ 

* A style first authorized by S3 Geo. Ill c. 52, § 33 
• . "f® 3 ® of high importance and essentially affecting the public 
interest and welfare (33 Geo III. c 82, § 47) ; “when any measure 
“ whereby the safety, tranquillity, or interests of the British 

possessions m India may in the judgment of the governor-general be 
essentially affected (3 and 4 Will. IV. c. 85, § 49) ; “ cases of emer- 
gency’ (24 and 25 Viet c 87, §23) 

,, 1 , 15 ™ ^1”] t '®’ eerillant oftlle on gro a l council organized under the 
in 1773 (13 feo^IlT' e/g' t ? ) COnatltutea ^ P^nientary sanction 

* Originally identical with the eiecutoe council, upon which leas- 
Wive powers were conferred by 13 Geo III c 63, § 36. Thedutaic- 

“ 5?*’!?® ‘ he tv ° “““a 1 " vaa first recognized m the appointment 
if the fourth member’’ (3 and 4 Will. IV. c 85 § 40 ) W 


as required They are open to the public; and a further 
guarantee for publicity is insured by the proviso that draft 
bills must be published a certain number of times m the 
Gazette As a matter of practice, these draft bills have 
usually been first subjected to the criticism of the several 
provincial governments In regard to the supreme judicial 
authority there is no such uniform system. The presidencies 
of Madras and Bombay, and also two of the three great 
provinces which have been created out of the old presidency 
of Bengal, and are now known as the lieutenant-governor- 
ships of Bengal and the BTorth-Westeru Provinces, have 
each a high court, 6 supreme both m civil and criminal 
business, with an ultimate appeal to the judicial committee 
of the privy council in England Of the suboidinate pio- 
vmces, the Punjab has a chief court, with three judges , 
the Central Provinces, Oudh, Mysore, and Eerar have each 
a judicial commissioner, who sits alone , while m Assam 
and British Burmah the chief commissioner, or supreme 
executive officer, is also the highest judicial authonty. 

The law administered m the Indian couits consists 
mainly of (1) the enactments of the Indian legislative 
councils above described and of the bodies which pie- 
ceded them, (2) statutes of the British parliament which 
apply to India, (3) the Hindu and Mahometan laws on 
domestic inheritance or other cases affecting the Hindus 
and Mahometans, and (4) the customary law affecting 
particular castes and races. Much has been done towards 
consolidating individual sections of the Indian law , and 
m the Indian penal code, together with the codes of civil 
and criminal procedure, we have memorable examples of 
such efforts 

But, though the governor-general-in-councLl is theoreti- Provm- 
cally supreme over every part of India alike, 7 his actual ^ 
authority is not everywhere exercised m the same direct 
manner. For ordinary purposes of administration British l ° n 
India is partitioned into provinces, each with a government 
of its own , and certain of the native states are attached to 
those provinces with which they are most nearly connected 
geographically. These provinces, again, enjoy various 
degrees of independence, m accordance with the course of 
their histoncal development. The two sister presidencies 
of Madras and Bombay still letain many marks of their 
onginal equality with Bengal They each have an army 
and a civil service of their own. They are each adminis- 
tered by a governor appointed direct fiom England, with 
an executive and a legislative council, whose functions 
are analogous to those of the councils of the governor- 
general, 3 ^ They thus possess a domestic legislature , and 
in administrative matters, also, the interference of the 
viceroy is a somewhat remote contingency. Of the other 
provinces, Bengal, or rather Lower Bengal, occupies a pecu- 
liar position Like the Horth-Western Provinces and the 
Punjab, it is administered by a single official, with the style 
of lieutenant-governor, who is controlled by no executive 
council, but, unlike those two provinces, Bengal has a 
legislative council, so far preseiving a sign of its early pie- 
eminence The remaining provinces, whether ruled by a 
lieutenant-governor or by a chief commissioner, may he re- 
garded from an historical point of view as fragments of the 
original Bengal presidency, which as thus defined would bo 
co-exfcensive with all British India that is not appropriated 
either to Madras or to Bombay, The lieutenant-governors 
and most of the chief commissioners are chosen from the 
covenanted civil service. In executive matters they are 
the practical rulers ; but, excepting the lieutenant-governor 
of Bengal, they have no legislative authority. To com- 

6 First constituted out of the Supreme Courts and the Sadder (Sadi) 

Courts in 1861 (24 and 25 Yiet c. 104) V ' 

7 3 and 4 Will IY c 85, §§ 39 and 65. 

6 U and 25 Viet, c. 67, § 42. 
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plete the total area of territory undei British administra- 
tion, it is necessary to add certain jwasz-provmces, undei the 
immediate control of the viceroy These consist of Ajmlr 
(Ajrnere), transferred from BAjput&na, Berar, or the dis- 
tricts assigned by the mzdm of Hyderabad , the state of 
Mysore, to be restored m 1881 upon terms to its native 
rhjd , and the tiny territory of Coorg, in the extreme south 

Another difference of administration, though now of less 
importance than m former times, derives its name from the 
old regulations, or uniform rules of law and practice which 
preceded the piesent system of acts of the legislature. 
These regulations, originally intended to be universal m 
their application, have been from time to time withdrawn 
so far as regards certain tracts of country which from their 
backward state of civilization or other causes seemed to 
require exceptional treatment In non-regulation territory, 
broadly speaking, a larger measme of discretion is allowed 
to the officials, both m the collection of levenue and m the 
administration of civil justice, strict lules of pioeedme 
yield to the necessities of the case, and the judicial and 
executive departments are to a great extent combined m 
the same hands Closely connected with this indulgence 
in favour of the personal element in administration, a wider 
field is also permitted for the selection of the administrative 
staff, which is not confined to the covenanted civil service, 
but includes military officers on the staff and also uncove- 
nanted civilians The title of the highest authority m a 
non-regulation district is not that of collector-magistrate, 
but deputy commissioner , and the supreme authority m a 
non-regulation province is usually styled, not lieutenant- 
governor, but chief commissioner The Central Provinces 
and British Burmali are examples of non-regulation pro- 
vinces , but non-regulation districts are to be found also m 
Bengal and the Hoith-Western Provinces, where their 
existence can always be traced by the office of deputy 
commissioner 

Alike in regulation and in non-regulation territory the 
unit of admin isfciation is the district, — a word of very 
definite meaning m official phraseology. The district 
officer, whether known as collector-magistrate or as deputy 
commissioner, is the sole responsible head of his jurisdic- 
tion 

Upon his eneigy and chaiacter rests ultimately the efficiency of 
the Indian Government Not only aie Ins own special duties so 
numeions and so vast as to bo' bewildering to the outsider, hut the 
work of his subordinates, European and native, largely depends 
upon the stimulus of his peisonal example His position has been 
compared to that of the French •prbfct , but such a comparison is 
unjust m many ways to the Indian district officer he is not a 
cieatuie of the Home Office, who takes his coloui fiom his chief and 
represents only officialism, but an active woiker m every depart- 
ment of popular well-being, with a laigemeasuieof mdrvidmil initi- 
ative As the veiy name of collector-magistrate implies, Ins mam 
functions are twofold He is a fiscal officei, charged with the col- 
lection of the levenue fiom land and other somces, and he is a civil 
and criminal judge of first instance But this explanation of his 
title by no means exhausts Ins multifarious duties He does m his 
local sphere all that the home secretary is supposed to do m Eng- 
land, and a great deal more , foi he is the representative of a pater- 
nal and not of a constitutional government Police, j ails, education, 
municipalities, loads, sanitation, dispensanes, aie all to him 
mates of daily concern, while, in addition, he is expected to make 
lnmself acquainted with eveiy phase of the social life of the natives 
and with each natural aspect of the conntiy Besides being a 
lawyei, an accountant, ana a cleik, he ought also to possess no 
mean knowledge of agriculture, political economy, and engineering 

The total number of districts in British India is two 
hundred and thirty-eight They vary greatly m size and m 
number of inhabitants The average area is 3778 squaie 
miles, ranging from an average of 6612 square miles m 
Madras to an average of 1999 square miles m Oudh. 
The average population is 802,927, similarly ranging 
from an average of 1,508,219 m Madras to an average 
of 161,597 in Burmabu The Madras districts are thus 
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1 both the largest and tne most populous In every pro- 
vince but Madras, the districts are giottped into laiger 
areas, known as divisions, each under the charge of a com- 
missioner But these divisions are not properly units of 
administration, as the districts are They are aggregates 
of units, formed only for convenience of supervision, so 
that an intermediate authority may exeicise the universal 
watchfulness which would be impossible for a distant 
lieutenant-governor The districts are again partitioned 
out into lesser tracts, which are strictly units of adminis- 
tration, though subordinate ones The system of parti- 
tioning, and also the nomenclature, vaiy in the different 
provinces, but generally it may be said that the sub- 
division or tohtil is the ultimate unit of administration. 

The double name indicates the twofold principle of separa- 
tion the subdivision is propeily tbe charge of an assistant 
magistrate or executive officer, the tahsU is the charge of 
a deputy-collector or fiscal officer, and these two offices 
may or may not be in the same hands Broadly speaking, 
the subdivision is characteristic of Bengal, where revenue 
duties are m the background, and the tcthil of Madras, 
where the land settlement requires attention year by year. 
There is no administrative unit below the subdivision or 
tahstt The thdn&, or police division, only exists for police 
purposes. The pargand, or fiscal division under native 
rule, has now but an historical interest The village still 
remains as the agricultural unit, and preserves its indepen- 
dence for revenue purposes in certain parts of the country. 

The township is peculiar to Burmali 

The judicial jurisdictions coincide for the most path 
with the magisterial and fiscal boundaries But, except in 
Madras, wheie the districts are large, a single civil and 
sessions judge, ie, the supieme judicial officer undei the 
high court, sometimes exercises jurisdiction ovei moie than 
one district As has been already mentioned, m non-regu- 
lation temtory judicial and executive functions aie com- 
bined m the same hands. 

The piecodmg sketch of Indian administration would ho iutom* 
plete without a refeience to the secretariat, oi central office, winch 
m some sense conti ols and gives life to the whole. From the secie- 
taiiat are issued the oiders which regulate oi modify the details ot 
administration, into the secretariat come all the multifarious lepoits 
fiom the local officei s, to he theie digested foi future reference But 
though the secietanes may enjoy the advantages of life at the 
presidency capitals, with highei salaries and bettei prospects of 
promotion, it is recognized that the efficiency of the empne lcsts 
ultimately upon the shoulders of the distnet officeis, who beai 
the burden and heat of tlie day, with few opportunities of winning 
fame or rev aid 

Land Settlement — As the land furnishes the mam source Land 
of Indian revenue, so the assessment of the land tax is the settle- 
mam work of Indian admimstiation. No technical term nicut 
is more familiar to Anglo-Indians, and none more stiange 
to the English public, than that of land settlement No 
subject has given rise to more voluminous controversy It 
will be enough m this place to explain the general principles 
upon which the system is based, and to indicate the chief 
differences of application m the several provinces That 
the state should appropriate to itself a direct share m the pro- 
duce of the soil is a fundamental maxim of Indian finance, 
that has been recognized throughout the East from time 
immemorial The germs of rival systems can be traced 
m the old military and other service tenures of Assam, and 
in the poll tax of Burmah, <fcc. The exclusive development 
of the land system is due to two conditions, — a compara- 
tively high state of agriculture and an organized plan of ad- 
ministration, — both of which are supplied by the primitive 
village community. During the lapse of untold genera- 
tions, despite domestic anarchy and foreign conquest, the 
Hindu village has in many parts preserved its simple cus- 
toms, written m the imperishable tablets of tradition The 
land was not held by private owners, but by occupiers under 

XII - 97 


INDIA 



770 


INDIA 


[abmikisthatioit. 


the petty corporation , tlie levenue was not due fiom indi- 
viduals, but from the community repiesented by its head- 
man, The aggregate hai vest of the village fields was thrown 
into a common fund, and before the general distribution 
the head-man was bound to set aside the share of the state 
Xo other system of taxation could be theoretically more 
jubtj or in practice less obnoxious to the people, Such is 
an outline of the land system as it may be found at the 
present day throughout large poifcions of India both under 
British and native rule ; and such we may fancy it to have 
been universally before the Mahometan conquest. The 
Musalmdns bi ought with them the avarice of conquer ois, 
and a stringent system of revenue collection Under the 
Mughal empire, as organized by Akbar the Great, the share 
of the state was fixed at one-third of the gross produce of 
the soil, and a regular army of tax-collectors was permitted 
to intervene between the cultivator and the supreme govern- 
ment The entire vocabulary of the present land system is 
borrowed from the Mughal administration. The sanwidar 
himself is a meation of the Mahometans, unknown to 
the early Hindu system He was originally a mere tax- 
collector, or farmer of the land revenue, who agreed to 
furnish a lump sum from the tract of country assigned to 
him If the Hindu village system may be praised for its 
justice, the Mughal farming system had at least the 
merit of efficiency. Shah JaMn and Aurangzeb extracted 
a larger land revenue than the British do When the 
government was first undertaken by the East India Com- 
pany, no attempt was made to understand the social 
system upon which the land revenue was based. The 
zemindar was conspicuous arid useful ,* the village com- 
munity and the cultivating rdyat did not force them- 
selves into notice. The zammddr seemed a solvent 
person, capable of keeping a contract; and his official 
position as tax-collector was confused with the proprietary 
rights of an English landlord The superior stability of 
the village system was overlooked, and in the old provinces 
of Bengal and Madras the village organization has gradu- 
ally been suffered to fall into decay The consistent aim 
of the British authorities has been to establish private pro- 
perty in the soil, so far as is consistent with the punctual 
payment of the revenue. The annual Government demand, 
like the succession duty m England, is universally the first 
liability on the land ; when that is satisfied, the registered 
landholder has powers of sale or mortgage scarcely more re- 
stricted than those of a tenant in fee-simple. At the same 
time the possible hardships, as regards the cultivator, of 
this absolute right of property vested in the owner have 
been anticipated by the recognition of occupancy rights or 
fixity of tenure* under certain conditions. Legal rights 
are everywhere taking the place of unwritten customs. 
Land, which was before merely a source of livelihood to 
the cultivator and of revenue to the state, has now become 
the subject of commercial speculation. The fixing of the 
revenue demand has conferred upon the owner a credit 
which he never before possessed, by allowing him a certain 
share of the unearned increment. This credit he may use 
i at providently, but none the less has the land system of 
India been raised from a lower to a higher stage of civiliz- 
ation. 

The means by which the land revenue is assessed is known as 
settlement, and the assessor is styled a settlement officer In Ben- 
gal the assessment has been accomplished once and for all, but 
throughout the greater part of the rest of India the process is con- 
tinually going on. The details vary in the different provinces ; but, 
broadly speaking, a settlement may be described as the ascertain- 
ment of the agricultural capacity of the land Prior to the settle- 
ment is the w ork of survey, which first determines the area of every 
village and frequently of every field also. Then comes the settle- 
ment officer, whose duty it is to estimate the character of the soil, 
the kind of crop, the opportunities for irrigation, the means of com- 
munication amt then* probable development in the future, and all 


other cncumstances which tend to affect the value of the pioduce 
With these facts before him, he pioceeds to assess the Government 
demand npon the land accoidmg to certain general principles, 
which may vary m the several piovinces The final lesult is a 
settlement lepoit, which records, as m a Domesday Book, the en- 
tire mass of agricultural statistics concerning the district 

Lower Bengal and a few adjoining districts of the 
North-Western Provinces and of Madras have a perma- 
nent settlement, ie, the land revenue has been fixed m 
perpetuity. When the Company obtained the dlwdni or 
financial administration of Bengal m 1765, the theory of a 
settlement, as described above, was unknown The exist- 
ing Mahometan system was adopted m its entirety. En- 
gagements, sometimes yearly, sometimes foi a term of 
years, were entered into with the zamind&i s to pay a lump 
sum for the area over which they exercised control If the 
offer of the zamtnddr was not deemed satisfactory, another 
contiactor was substituted m his place But no steps weie 
taken, and perhaps no steps were possible, to ascertain m 
detail the amount which the country could afford to pay 
For more than twenty years these temporary engagements 
continued, and received the sanction of Warren Hastings, 
the first titular govemor-geneial of India. Hastings's 
great rival, Francis, was among those who uiged the 
superior advantages of a peimanent assessment At last, 
m 1789, a more accurate investigation into the agricultural 
resources of Bengal was commenced, and the settlement 
based upon this investigation was declared perpetual by 
Lord Cornwallis in 1793. The zammddrs of that time 
were raised to the status of landlords, with rights of transfer 
and inheritance, subject always to the payment m perpetuity 
of a rent-charge. In default of due payment, their lands 
were liable to be sold to the highest bidder. The aggre- 
gate assessment was fixed at siMcd Es. 26,800,989, equi- 
valent to Co T s Es. 28,587,722, or say 2| millions sterling. 

By the year 1871-72 the total land revenue realized from 
the same area had increased to Ks, 35,208,866, chiefly 
owing to the inclusion of estates which had escaped the 
original assessment for various reasons While the claim 
of Government against the zaminddrs was thus fixed for 
ever, lb was intended that the rights of the zammddrs over 
their own tenants should be equally restricted. But no 
detailed record of tenant-right was inserted m the settle- 
ment papers, and, as a matter of fact, the cultivators 
lost rather than gained in security of tenure. The same 
English prejudice which made a landlord of the zammddr 
could recognize nothing but a tenant-ab-will m the ? dyat. 

By two stringent regulations of 1799 and 1812 the tenant 
was practically put at the meicy of a rack-renting landlord. 

If he failed to pay his rent, however excessive, his property 
was rendered liable to distraint and his peison to im- 
prisonment At the same time the operation of the 
revenue sale law had introduced a new race of zaminddrs , 
who were bound to their tenants by no traditions of 
hereditary sympathy, but whose sole object was to make a 
profit out of their newly purchased property. The rack- Laud 
rented peasantry found no protection m the law courts until law 
1859, when an Act was passed which restricted the land- of 1859 
lord’s powers of enhancement in certain specified cases. 

The zaminddr is the only person recognized by the revenue 
law ; but in a large number of cases the zaminddr has m 
effect parted with all his interest in the land by means of 
the creation of perpetual leases or palms. These leases are 
usually granted in consideration of a premium or lump sum 
paid down, and there is nothmg to prevent the patmddr 
from creating an indefinite series of sub-tenures beneath his 
own* The permanent settlement was not preceded by any 
systematic survey. But in the course of the past thirty 
years the whole of Bengal has been subject to a professional 
survey, which determined the boundaries of every village* 
and issued maps on the scale of i inches to the mile. 
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This survey, however, has only a topographical value 
No statistical inquiries were made, and no record obtained 
of rights m the soil Even the village landmaiks then set 
up have fallen into decay. 

The permanent settlement was confined to the three pio- 
vmces of Bengal, Behar, and Oussa, accoidmg to their 
boundaries at that time Orissa Proper, which was con- 
quered fiom the Maihattas m 1803, is subject to a tem- 
porary settlement, of which the cuirent term of thirty years 
will not expire until 1897 The assessment is identical 
with that fixed m 1838, which was based upon a careful 
held measurement and upon an investigation into the lights 
of every landholder and under-tenant, The settlement, 
however, was made with the landholder, and not with the 
tenant, and m practice the rights of the cultivators are 
no more secure than in Bengal In Assam Proper, or the 
valley of the Brahmaputra, the system of settlement is 
simple and effective. The cultivated area is artificially 
divided into mauzds or blocks, over each of which is placed 
a native official or mauzdddr . Every year the mauzdddr 
ascei tains the area actually under cultivation, and then 
assesses the fields according to their character, at a certain 
prescribed late 

Rayat- The prevailing system throughout the Madras presidency 
is the rdyativdri , which takes the cultivator or peasant 

ment' P ro P uetor as ^ rent-paying unit, somewhat as the Bengal 
system takes the zaminddr This system cannot be called 
indigenous to the country, any more than the zaminddii of 
Bengal If any system deserves that name, it is that of 
village assessment, winch still lingers m the memories of 
the people m the south When the British declared them- 
selves heir to the naw&b of the Carnatic at the opening of 
the present century, they had no adequate experience of 
revenue management The authorities m England favoui ed 
the zaminddr i system already at work m Bengal, which 
appeared at least calculated to secure punctual payment. 
The Madras Government was accordingly instructed to 
enter into permanent engagements with zaminddrs , and, 
where no zaminddrs could be found, to create substitutes 
out of enterpnsing contractors. The attempt resulted 
m failure m every case, except where the zaminddrs 
happened to be the representatives of ancient lines of 
powerful chiefs. Several of such chiefs exist m the 
extreme south and in the north of the piesidency. Their 
estates have been guaranteed to them on payment of a 
jjedifcash or permanent tribute, and are saved by the custom 
of primogeniture from the usual fate of subdivision 
Throughout the rest of Madras there are no zaminddrs 
either m name or fact. The influence of Sir Thomas 
Munro afterwards led to the adoption of the rdyatwdri 
system, which will always be associated with his name 
According to this system, an assessment is made with the 
cultivating proprietor upon the land taken up for cultiva- 
tion year by year. Neither zaminddr nor village officer 
intervenes between the cultivator and the state, which 
takes directly upon its own shoulders all a landlord’s respon- 
sibility. The early idyatwdn settlements m Madras weie 
based upon insufficient experience. They were preceded 
by no survey, but adopted the crude estimates of native 
officials. Since 1858 a department of revenue survey has 
been organized, and the old assessments have been every- 
where levised. 

Nothing can ho moie complete m theory and moie difficult of 
exposition, than a Madras rdyatwdrl settlement First, the entire 
area of the district, whethei cultivated oi uncultivated, and of each 
field within the district is accurately ineasuied The next step is 
to calculate the estimated pioduce of each field, having regard to 
every land of both natural and artificial advantage Lastly, a rate 
is fixed upon every field, which may be regarded as roughly equal 
to one-thud of the gio&s and one-half of the net produce The 
elaborate nature of these inqumes and calculations may be mfened 
from the fact that as many as thirty-five diffeient rates aie some- 


times stiuck foi a single district, ranging fiom 6d to £1, 4s per 
acie The lates thus ascei tamed aie fixed foi a term ot thnty years; 
but dunng that penod the aggregate lent-ioll of a distiict is liable 
to be aflected by several eonsideiations New land may be taken 
up foi cultivation, oi old land may be abandoned , and occasional 
remissions aie permitted undei no less than eighteen specified 
heads Such matters aie discussed and decided by the collect oi at 
the jamabandi or conit held eveiy year for definitely ascei taming 
the amount of revenue to be paid by each my at for the cuiient 
season This annual inquiry has sometimes been mistaken by cai e- 
less passers-by for an animal reassessment of each o dyads holding 
It is not, however, a change m the rates for the land which he already 
holds, but an mquiiy into and lecoid of the changes m his foimei 
holding or of any new land which he may wish to take up 

In the early days of British rule no system whatever 
prevailed throughout the Bombay presidency , and even at 
the present time there are tracts wheie something of the 
old confusion survives. The modem “ survey tenure/’ as it 
is called, dates from 1838, when it was first introduced 
into one of the talulas of Poona district, and it has since 
been gradually extended over the greater part of the presi- 
dency. As its name implies, the settlement is preceded 
by survey. Each field is measuied, and an assessment 
placed upon it according to the quality of the soil and the 
ci op This assessment holds good, without any possibility 
of modification, for a term of thirty yeais The average 
rate varies from a maximum of 4s 6d an acre in the lich 
black soil lands of Guzerat to a minimum of 10c! an acre 
in the barren hills of the Concan. 

The primary characteristic of the Bombay system is its sim- 
plicity The field is tlie unit and its actual occupier is the only 
pei son leeognized by the revenue law He knows exactly what he 
will have to pay, and the state knows what it will leceive, dunng 
the currency of the toim The assessment is, m fact, a lent-chaige 
liable to be modified at mtei vals of thnty yeais Secondly, the 
system is chaiacteiized by its fairness to the tenant He possesses 
(C a transferable and hentable piopeity, contmuahle without ques- 
tion at the expnation of a settlement lease, on his consenting to the 
revised late ” To bonowa metaplioi fiom English law, his position 
has been raised fiom that of a villein to that of a copyholder In 
exchange for the meie leave to exist and till the soil helms leceived 
a light of pioperty m the soil he tills, and he stands forth a free 
man If the Bombay peasants have not leaped all the advantages 
fiom this system that might have been hoped foi, the fault rests, not 
with tlie system, but with themselves They were unequal to the 
responsibilities of property which they had not won by tbeir own 
exertions, but which the state (perhaps prematuiely) cast upon 
them 

The North-Western Provinces and the Punjab have a 
similar land system. In that part of India the village 
community has preserved its integrity more completely 
than elsewhere Government therefore recognizes the 
village, and not the zaminddr' & estate or the ray ads field, 
as the unit of land administration Throughout the North- 
Western Provinces, indeed, the village is commonly owned 
by proprietors with the title of zaminddr , whereas in the 
Punjab the community is still the proprietor. But this is 
a distinction of tenure rather than of administration. In 
both eases alike the state recognizes only the village, and 
makes its arrangement with the owners of the village, 
whether they he one or many, whether they be individuals, 
a corpoiation, or a hhdydchdra (brotherhood) The survey 
there becomes a more comprehensive undertaking than m 
Madras or Bombay. In addition to measurement, and agri- 
cultural appraisement and calculation, it includes the 
duty of drawing up an exhaustive record of all rights and 
sub-tenures existing in every village. The proprietors are 
alone responsible for the revenue, hut, when the state 
limits its claims against them, it is no less careful to define 
at the same time the rights of other parties inteiested m 
tlie soil The term of settlement both an the North- 
Western Provinces and in the Punjab is thirty yeais. The 
principle of assessment is that the Government revenue 
shall be equal to one-half of the improved rent, leaving the 
other half as the share of the landlord, who is liable for 
due payment, and has the tiouble of collecting it from the 
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cultivators The average rate of assessment^ is about 
:k lid per acre m the North-Western Provinces, and 
Is 4d m the Punjab 

The Oudh tdhdddrs resemble English landlords even 
more closely than do the zammdars of Bengal In origin 
the majority were not revenue-farmers, but territorial mag- 
nates, whose influence was derived from feudal authority 
as much as from mere wealth Their present legal status 
dates from the pacification that followed on the mutiny of 
1&57. The engagement then entered into has been 
described as a political treaty rather than a revenue 
assessment The great idlulddis were invited to become 
responsible each for a gross sum payable from the territory 
over which he exercised feudal rights This sum was fixed 
in perpetuity ; and the exceptional position of the iahikdchs 
was recognized by conferring upon them, not only the right 
of succession by primogeniture, but also the privilege of 
bequest,— a privilege unknown alike to Hindu and 
Mahometan law. Land not comprised m idlulddii 
estates was settled in the ordinary way with its proprietors 
or zemindars for a term of thirty years, The whole of 
Oudh has since been accurately surveyed. 

1 The Central Provinces contain many varieties of land 
tenure, from the feudatories, who pay only a light tribute, 
to the village communities, who are assessed m the usual 
manner after survey Population is sparse and agriculture 
backward, so that the incidence of land revenue is every- 
where low. The survey was conducted generally on the 
Punjab system, adopting the village and not the field as the 
unit of measurement The current settlement for a term 
of thirty years will expire in 1897, 

4 In 1873-74: the total land revenue realized from territory 
under British administration in India amounted to 
£20,919,256, which is raised to <£22,768,14:4: by the in- 
clusion of certain local rates and cesses levied on land 
t This latter figure shows an average of 9 *4d. per acre of gross 
area and 2s. 4 7d. per head of total population. The 
highest rate of assessment appears to be that in Bombay, 
which is 3s. 10 4d per head , the lowest, Is 2 7d, per head 
in Bengal and Assam. 

Salt Administration . — Next to land, salt contributes the 
■ largest share to the Indian revenue, and, where salt is locally 
manufactured, its supervision becomes an important part of 
administrative duty. Up to within quite recent times the tax 
levied upon salt varied extremely in different parts of the 
country, and a strong preventive staff was required to be 
stationed along a continuous barrier hedge, which almost cut 
the peninsula into two fiscal sections The reform of >Sir 
J, Strachey in 1878, by which the higher rates were reduced 
and the lower rates raised, with a view to their ultimate 
equalization over the whole country, effectually abolished 
lids old engine of oppression. Communication is now 
free; and it has been found that prices are absolutely 
lowered by thus bringing the consumer nearer to his 
market, even though the rate of taxation be increased. 
In the Punjab and B&jput&na salt administration has thus 
become, as in Lower Bengal, a simple matter of weighing 
quantities and levying a uniform tax. In Bombay, also, 
the manufacture is now conducted with a minimum of 
expense at large central depots in Guzerat under a thorough 
system of excise supervision. Along the western coast, 
however, from Orissa to Cape Comorin, the process of 
evaporating sea-water is everywhere carried on as a private 
industry, though on Government account As with poppy 
cultivation in Bengal, the manufacture of salt is a monopoly, 
which can only be defended by the peculiar circumstances of 
the case. No one is compelled to manufacture, and rights 
of property m a salt-pan are strictly respected, while the 
state contrives, by means of a careful staff of supervisors, 
to obtain the maximum of profit with a minimum of inter- 


ference The system as at present earned on lias been 
gradually developed out of the experience of nearly a cen- 
tuiy The manufacturers belong to the same class as 
ordinary cultivators, and, as a rule, their condition is 
somewhat more prosperous, for they possess an hereditary 
privilege with a commercial value. They do not work upon 
a system of advances, as is the case with so many other 
Indian industries , but they are paid at a certain rate when 
they bring their salt to the Government depot This rate 
of payment, known as ludivai am, is at present fixed at an 
average of 1 cinnd 5 Spies per mauncl of 82f- lb , the other 
expenses of the salt department, foi supervision, &c , raise 
the total cost to 3 dnnds 5 6 pies per maund The price 
now charged to the consumer by the Madras Government 
is Bs 2 8 0 per maund, the balance being net piofifc The 
equal rate of salt duty which will ultimately prevail 
throughout all India is Bs 2 8 0 per maund, or 7s. a cwt. 

Tins rate is already (1881) levied m Madras, Bombay, the 
North-Western Provinces, and the Punjab, but m Bengal a 
higher rate is provisionally m foice of Bs 2 14 0 per maund, 
or 8s a cwt In British Burmah only 3 dnnds per maund , 
or 6d. a cwt , is charged for local consumption, and a transit 
duty of 1 per cent ad valorem for salt sent across the 
frontier. 

Excise —Excise, like salt, is not only a depaitment of revenue Excise, 
collection, but also to a gieat extent a branch of the executive 
In other words, excise duties in India aie not a mere tax upon the 
consume!, levied foi convenience through the manufactuier and 
retail dealei, but a species of Government monopoly The only 
excisable ai tides are intoxicants and drugs , and the avowed object 
of the state is to check consumption not less than to raise levenue 
Details vaxy in the difierent provinces, but the general plan of 
admmistiation is the same The light to manufacture and the 
right to retail aie both monopolies of Government permitted to 
private individuals only upon terms Distillation of country spirits 
is allowed according to two systems,— either to the highest bidder 
undei strict supervision, or only upon ceitam spots set apaitfortlie 
purpose The latter is known as the sadi or central distillery 
system. The right of sale is also usually farmed out to the highest 
bidder, subject to regulations fixing the minimum quantity of 
liquor that may be sold at one time The biewmg of beer fiom 
nee and other grams, which is umveisal among the bill tubes and 
other aboriginal races, is practically untaxed and unresti amed The 
European breweries recently established at several hill stations pay 
a tax at the rate of 6d a gallon Apart from spurts, excise duties 
are levied upon the sale of a number of intoxicating or stimulant 
drags, of which the most impoitant aie opium and gcmja or bhang, 

Opium is issued for local consumption m India from the Govern- 
ment manufactories at Patna and Benares, and sold through pnvate 
retailers at a monopoly price This drag is chiefly consumed m 
Assam, Burmah, and the Punjab Gdnjd is an intoxicating pre- 
paration made from the flowers and leaves of Indian hemp (Cannabis 
saliva, vai mdica) The ctdtivatxon ot hemp for this purpose is 
almost confined to a limited area m BajsbaM district, Bengal, and 
to the farther valleys of the Himalayas, whence the drug is imported 
under the name of charas Its abuse is sometimes a cause, not only 
of crime, but also of insanity Government attempts to check con- 
sumption-first, hy fixing the retail duty at the highest rate that 
will not encourage smuggling, and, secondly, by continually raising 
that rate as experience allows Scientifically speaking, gdnjd con- 
sists of the flowering and fruiting heads of the female plant , bhang 
or sulclhi, of the dried leaves and small stalks, with a few fiuits ; 
while charas is the resin itself, collected m various ways as it 
naturally exudes No duty whatever is now levied upon tobacco 
in any part of India The plant is universally giown by the culti- 
vators for their own smoking, and, like everything else, was subject 
to taxation tinder native rule ; but the impossibility of accuiate 
excise supervision has caused the British Government to abandon 
the impost 

The municipalities at present existing in India are a mention of Mitmd- 
the legislature and a branch of the general system of administration, pahties. 
Their origin is to be traced, not m the native panckdyat , but m 
the necessity for relieving the district officer of some of the details 
of his work Thej ganchayat or elective council of five is one of 

the institutions most deeply rooted m the Hindu mind. By it 
the village community was governed, the head-man being only the 
executive official, not the legislator or judge ; by it all caste dis 
putes were settled ; by it traders and merchants were organized into 
powerful guilds, to the rules of which even European outsiders have 
had to submit , hy it the Sikh army of the hhdlsd was despotically 
governed, when the centralized system of Banjit Sinh fell to pieces 
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at Ins death But the Hindu Tillage organization had Been greatly 
bi oken up under Mughal lule The modern municipal committee is 
a body appointed by Government, on the nomination of the collector, 
to assist him m the discharge of Ins local duties, and to assess new 
modes of taxation Police, loads, and sanitation aie the tlnec mam 
objects for which a municipality is constituted Outside a munici- 
pality these objects are (m different provinces) the caie of the col 
lector, of some membei of his subordinate staff, or of a local fund 
boai d "W ithin municipal limits they ai e delegated to a committee, 
who piactically derive then authonty fiom the collector's sanction, 
implied or expiessed Except m the great towns, the municipalities 
cannot be said to enjoy any of the attributes of corpoiate Me How- 
ever, as education advances, and with it the desne and capacity of 
self-government, the municipal committee will doubtless form the 
geim from which fiee local institutions will m the future be de- 
veloped In 187 6-77, excluding the thiee presidency capitals, theie 
were altogethei 894 municipalities m British India, with 12,381,059 
inhabitants, or just 7 per cent of the total population Out of an 
aggregate number of 7519 membeis of municipal committees con- 
cerning whom information is available, 1794 weie Europeans and 
5725 natives , 1863 were e&ojjicio, 4512 nominated, and 1144 
elected, — the last class being almost confined to the North- Western 
and Central Provinces The financial statistics of these municipali- 
ties aie given m a subsequent section 

Finance Imperial Finance — It is impossible to piesent a concise view 
of Indian finance, such as shall be at once accurate and intelligible 
In the first place, the aggiegate figuies of revenue and expenditure 
aie officially returned according to a system which, though necessary 
fot puiposes of account, usually misleads the English financiei 
The whole system of administration is based upon the view that the 
British power is a paternal despotism, which owns, m a certain 
sense, the entile soil of the eountiy, and whose duty it is to perfoim 
tlie various functions of a wealthy and enlightened propnetoi In 
addition, it takes on itself the business of a manufacturer and tiadei 
on a giand scale, as m the ca^e of opium and salt All these con- 
siderations tend to swell the totals on both sides of the balance-sheet 
with large items, which, on stuct analysis, ought to be eliminated 
as mere matters of account The actual taxation on the people of 
British India for 1878, as will be shown below, was 34| millions, 
or under 3s 8d per head of the population In the second place, 
the methods of keeping the public accounts have been subjected to 
frequent changes during recent years, to such an extent as to lender 
comparative statements of totals valueless 
The following table, which has been compiled from, the Fm- 
liamentanj Abstract foi 1877-78, exhibits the gioss impel lal 
levenue and expenditure of India foi that year, aceozdnig to the 
system of accounts adopted at the time For the leasons aheady 
given, it is practically impossible to analyse these statements m 
such a way as to show the actual amount raised by taxation, and 
the actual amount returned m protection to person and piopeity 
It is equally impossible to compare the totals with those foi 
previous yeais The only profitable plan is to take some of the 
items and explain their real meaning 


Gross Revenue 


Land revenue 

£20,026,036 

Ti Unites and conti ibutions 

675,120 

Foi eat 

664,102 

Excise" 

2,457,075 

Assessed taxes 

86,110 

Piovmcial lates 

238,504 

Customs 

2,622,296 

Salt 

6460,082 

Opium 

9,182,722 

Stamps 

2,993,483 

Mint 

, 443,859 

Post office 

847,694 

Telegiaph 

358,430 

Law and justice 

813,221 

Public woiks (oidmaiy) 

371,539 

Imgation 

495,142 

State i ail ways 

548,528 

(Juai anteed lailwajs (net) 

6,129,765 

Miscellaneous 

3,055,593 

Total 

£58,969 301 

Deficiency of gioss revenue 


as compai ed with gioss 


expenditme 

£3,543,087 


Gi oss Expenditui e 

Collection— Land £2,531 325 

„ Salt 539,858 

„ Opium 2,661,266 

„ Miscellaneous 2,330,902 

Allow ances tmaei ti eaties 1,646,093 

Intel est on debt 5,028,318 

Admimstiation 1,805,368 

Law and justice 3,319,673 

Mai me and Inland navigation 542,202 

Ecclesiastical 158,039 

Medical . 611,819 

Political agencies 468,975 

Police . 2,158,237 

Education 738,020 

Stationeiy and printing 425,644 

Loss by exchange 1,653,377 

Amy 16,639,761 

Famine relief 5,345,775 

Piovmcial payments 247,034 

Public woiks (oidmaiy) 3,676,274 

Pi oductive public woiks— 

Maintenance 791,601 

Intel est and sui-plus piofit& 6,572,955 

Miscellaneous 2,619,872 


Total£62,512,3S8 


Revenue Femme —It will be seen from the above statement that the lai ger 
portion of the gross revenue is not derived from taxation at all 
Public works, including railways, alone yield about millions 
sterling, oi nearly 13 per cent of the total If we add the items of 
post office and telegraphs, which also lepiesent payment for woik 
done or services supplied, the pioportion uses to nearly 14 pei 
cent Then the sum of 9 millions gio&s, or 6J millions net, derived 
from opium, being somewhat moie than an additional 15 per cent 
of the gross Tevenue, is admitted to he no ebaige upon the native 
tax-payer, but a voluntaiy contribution to the Indian exchequer by 
the Chinese consumei of the diug Nearly one-third of the total 
gross levenue is thus accounted for The land revenue, amounting 


to just 20 millions m an exceptionally bad yeai, cannot be passed 
ovei so lightly. Whether it should be piopeily legaided as a tax, 
oi only as lent, is an abstruse pioblem foi political economists to 
settle , but, m any case, it is paid without question, as an lm- 
memoual peiqui&ite of the state It yields 34pei cent, oi moie 
than one-thnd of the gross le venue The importance of the land 
t<u from the point of new of admimstiation lias been considered m a 
pievious section Setting aside piovmcial lates and assessed taxes 
as insignificant m then amount and vanable m then incidence, we 
ate left with four principal headings, — excise, customs, salt, and 
stamps, — which togethei constitute the indisputable taxation of the 
people The total amount jielded by these font items is just 14 J 
millions, being nearly 25 pei cent , or one-fourth of the whole 
Salt alone yields 6} millions, or 11 per cent On the total popula- 
tion of 191 millions, the gioss levenue of 59 millions shows an in- 
cidence of 6s 2|d pei head The land tax alone shows an incidence 
of 2s ljd per head, the four taxes piopei of la 6|d per head. 

The whole le venue of Bntish India of the nature of actual taxa- 
tion, including land revenue, excise, assessed taxes, piovmcial lates, 
customs, salt, and stamps, amounted m 1878 to £34,888,586, or 
3s 7fd per head The late was about 4s per head m 1880 

Of the four items, excise and stamps are both almost entirely 
creations of Bntish lule Excise is simply a tax upon intoxicating 
liquors and deleterious diugs, levied both on the manufacture and 
on the sale, according to different systems m diffeient provinces. 

Like the corresponding duty m England, it is voluntarily meuned, 
and pi esses hardest upon the lowest classes But, unlike the 
English excise, it can hardly be called an elastic source of revenue, 
for the rate is intentionally kept so high as to discouiage consump- 
tion No duty whatever is levied upon tobacco Stamps, as 
m England, is an ambiguous item The gi eater pait is derived 
from fees on litigation, and only a comparatively trifling amount 
from stamps piopei on deeds of transfer, kc, Customs aie divided 
into impoit and expoit duties, both of which have been so greatly 
lightened m lecent yeais that then permanent maintenance must 
be considered doubtful At the present tune (1881) import duties, 
usually at the rate of 5 per cent ad valorem, aie levied upon a 
comparatively long list of commodities, of which the chief aie 
cotton goods above a ceitam degree of fineness All duties on ox- 
poits have now been removed, with the single exception of that on 
nee, which bungs in about £500,000 a yeai That is levied at 
tlie late of 3 dnnas&mawid, oi about 6d per cwt , being equivalent 
to an ad valorem late of about 10 per cent India, including 
Burra ah, possesses a piactical monopoly of the supply of rice to 
Eiu ope, and therefoie the tax falls upon the consumer rather than 
upon the native producer The salt tax is a matter of moie import- 
ance and of gi eater difficulty As an impost upon an article of 
pume necessity, and as falling with gieatest seventy upon the 
lowest classes, it violates the elementary mles of political economy 
On the other hand, it may be uiged that this tax is familiar to the 
people, and levied m a manner which arouses no discontent, and 
that it is the only means available of spreadmg taxation pioper 
ovei the community Recent lefoims have tended to equalize the 
incidence of the salt tax over the entue country, with the immediate 
result of abolishing aibitrary and vexations customs lines, and with 
a view to its ultimate reduction, 

Expenditure— Putting aside the eost of collection and civil Expen- 
administration, which explain themselves, the most important items diture. 
of expenditure are aimy, intei est on debt, famine relief, loss by 
exchange, and public works, to which may be added the complex 
item of payments m England Military expenditure averages fully 
16 millions a year, being thus considerably moie than the whole 
amount obtained from taxation proper Of this total, about 12 
millions lepresent payments m India, and 4 millions payments in. 
England On non-effective services neaily 2 millions are expended 
m England and less than £700,000 m India Regimental pay 
accounts for nearly 7 millions, the commissar lat for about 2 millions 
m India, and stoies foi anothei million m England In 1877-78 
the total capital of the Indian debt was letuined at over 146J 
millions sterling, being just 15s 4d pei head of the population 
The total charge foi interest was 5 millions, bemg at the late of 
£3, 14s 4d per cent , but this excludes the interest to he credited 
against expenditme on leproduetive public woiks, which is enteied 
under another heading In 1840 tire debt amounted to only 30 
millions, but it giadually in ci eased to 52 millions m 1857 Then 
came the Mutiny, which added 42 millions of debt m four years. 

The rate of increase was again gradual but slow till about 1874, 
when famine lelief con&pned with public works to cause a rapid 
augmentation, which has continued to the piesent time The most 
significant feature m that augmentation is the larger proportion of 
debt contracted m England, During the last ten yeais the silver 
debt has nsen only 10 millions, whereas the gold debt has risen 28 
millions No charge has recently piessecl hauler upon tlie Indian 
exchequer than that of famine relief Apait from loss by ledueecl 
revenue, the two famines of 1874 and 1877-78 have caused a dneet 
expenditure one hautable and lelief works, amounting in the aggie- 
gate to neaily 15 millions. Loss by exchange is an item whichhas 
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i nly lately taken its place m the accounts, and is due to the encum- 
stance that large payments m gold require to be made m England 
by menus of the depreciated rupee. It is, of course, not a matter 
of exponthtuie propel, but nieiely the lesult of apecuhai mode of 
l»G»dj-kei]ttng, iriueli estimates the rupee at the aibituiy value of 
2*> lu 1889-70 the loss by exchange was more than balanced by 
m equally nominal entry of gam by exchange on the other side of 
the leilgti. In 1876-77 this item attained its maximum of ncaily 
1] million net The expenditure on public works is provided from 
three sources— -(1) the capital of private companies, with a Govern- 
ment guarantee, (2J loans for the construction of railways and 
canals, (3) current revenue applied towards such woiks as are con- 
sidered to be not directly remunerative In 1877-78 the total 
capital raised by the guaranteed railway companies was 95 J millions, 
and the net earnings were 5 millions, thus showing on the average 
a satisfactory balance-sheet. In the ten years ending with 1878 
29 millions wet e expended under the second liead upon woiks classed 
as reproductive or extraordinary, of which 19 millions were appro- 
priated to state railways and 1 0 millions to irrigation The amount 
spt nfc ftom revenue upon culinary public works in 1877-78 was 
nearly 32 millions The division of the expenditure into that paid 
m India and that paid m England becomes of importance when it 
is mns, m kced that the latter portion requires to be provided in 
gold In 1S77-7S, out of the total expenditure of 62J millions, 
48J millions, or 78 per cent, weiepaid m India, and 14 millions, or 
22 per cent , ui England, including the guaranteed interest of the 
railway companies 

Local Independent of imperial finance, and likewise 


independent of cextain sums annually transferred fiom the imperial Local 
exchequer to be expended by the piovmcial governments theie is finance 
another Indian budget for local revenue and expenditure That 
consists of an income deuved mainly fiom cesses upon land, and ex- 
pended to a great extent upon minoi public v orks In 1 877-78 local 
levenue and expendituie were each leturned at about SJ millions 

Municipal Finance —Yet a third budget is that belonging to the Miun- 
mumcipahties The three presidency towns of Calcutta, Madias, cinal" 
and Bombay liad m 1876-77 a total municipal income of £668,400* finance 
of ulnch £519,322 was derived from taxation, being at the late of 
7s per head of population In addition, theie were 894 minor 
municipalities, with a total population of 12,381,059 Their aggre- 
gate income was £1,246,974, of which £979,088 was derived fiom 
taxation, being at the rate of Is 7d pci head In the piesidency 
towns, rates upon houses, &c , are the chief source of income , but 
mthe district municipalities, excepting Bengal, octioi duties are 
moieielied upon On the side of expendituie the chief items are 
conservancy, roads, and police 

Amy —At the present time (1881) the entiie constitution of the Army. 
Indian aimy is under the consideration of a commission The ex- 
isting oigamzation is based upon the historical division into the tin ee 
presidencies of Bengal, Madras and Bombay Theie aie still three 
Indian armies, each composed of both European and native tioops, 
with their own command® s-m-chief and sepaiate staff, though the 
commandei-m-ehief m Bengal exeicises a supreme authouty over the 
other two Theie is also a tomtli aimy, known as the Punjab fron- 
tier foice, which, though on the Bengal establishment, is under the 
immediate orders of the lieutenant-governor of the piovmee 


Police 


Jails. 


Established Stnagfh of the Indian Army in 1877-78 



Native Troops 

European Troops 

Giand 

Total 

Artillery 

Cavalry 

Engined s 

Infantry 

Body- 

Guard 

Total 

Aitilleij 

Cavalry 

Engmecis 

Infantry 

Staff, Ac 

Total 

Bengal army . 

Madras „ , , ,, 

Bombay lt , 

Totals. , , 

748 

153 

13,016 

1,743 

3 } 5S7 

1,241 

1,461 

537 

48,806 

31,081 

22,296 

122 

8 

72 

63,933 

34,298 

38,355 

6,879 

2,811 

2,549 

2,898 

966 

483 

232 1 

57 l 

68 l 

29,420 

8,271 

8,271 

854 

628 

339 
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Foliee , — Excluding the village watch, which is still maintained as 
a subsidiary force m many parte of the country, the total regular 
police of all kinds in British India in 1877 consisted of a total 
strength of 157,999 officers and men, being an average of one police- 
man to every 7f square miles of total area or to every 1096 of the 
total population The total cost of maintenance was £2,511,704, 
of which £2,165,073 was payable from imperial or provincial 
revenues The former figure gives an average eost of £3 per square 
Kid© of area and 3d per head of population The average pay of 
each constable was 7 rupees a month, or £8, 8s a year 
Jails —In 1877 the total number of places of confinement in 
British India, including central and district jails and lock-ups, was 
636 ; the total number of prisoners admitted during the year, or 
remaining over from the previous year, was 587,288; the daily 
average was 118,456—113,087 males and 5369 females. These 
figures show 1 male prisoner to every 868 of the male population, 
1 female prisoner to every 17,244 of the female population, and I 
prisoner to every 1618 of the total population of both sexes The 
places of transportation for all British India are the Andaman and 
Himbar Islands, where there are two penal establishments; these 
contained in 1877 a daily average of 9145 convicts. 

Education. 


as compared with, contemporary Europe. Through all 
changes of government vernacular instruction in its sim- 
plest form has always been given, at least to the children 
of respectable classes, in every large village. On the one 
hand, the tols or seminaries for teaching Sanskrit philosophy 
at Benares and STadiyd recall the schools of Athens and 
Alexandria ; on the other, the importance attached to in- 
struction in accounts reminds us of the picture winch 
Horace has left of a Roman education Even at the present 
day knowledge of reading and writing is, owing to the 
teaching of Buddhist monks, as widely diffused throughout 
Burmah as it is m some countries of Europe. English 
efforts to stimulate education have ever been most success- 
ful when based upon the existing indigenous institutions. 

During the early days of the East India Company’s 
rule the promotion of education was not recognized as a 
duty^of Government, The enlightened mind of Warren 
Hastings did indeed anticipate his age by founding the 


existing system of education in India is main ly 
dependent upon the Government, being directly organized 
by the state, at hast in its higher departments, assisted 
throughout by granta-in-aid, and under careful inspection. 
But at no period of its history 1ms India been an altogether 
unenlightened country. The origin of the Deva-ihgari 
alphabet is lost in antiquity, though that is generally ad- 
mitted not to be of indigenous invention. Inscriptions on 
stone and copper, the palm-leaf records of the temples, and 
in later days the wide-spread manufacture of paper, all alike 
indicate, not only the general knowledge, but also the com- 
mon use, of the art of writing. From the earliest times 
the easts of Brihmans has preserved, by oral tradition as 
well as in MSS., a. literature unrivalled alike In its 
antiquity and in the intellectual subtlety of its contents. 
The Mahometan invaders introduced the profession of the 
historian, which reached a high degree of excellence, even 


students. But Wellesley’s schemes of imperial dominion 
did not extend beyond the establishment of a college for 
English officials. Of the Calcutta colleges, that of San- 
skrit was founded in 1824, when Lord Amherst was 
governor-general, the medical college by Loid William 
Bentmck in 1835, the Hooghly madrasa by a wealthy 
narive gentleman in 1836 The Sanskrit college at Benares 
had been established m 1791, the Agra college in 1823. 
Meanwhile the missionaries made the field of vernacular 
education their own. Discouraged by the official authori- 
ties, and ever liable to banishment or deportation, they not 
only devoted themselves with courage to their special work 
of evangelization, but were also the first to study the 
vernacular dialects spoken by the common people. Just 
as twp centuries earlier the Jesuits at Madnra. in the 
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estieme south, composed works m Tamil, Tihicli aie still 
acknowledged as classical by native authors, so did the 
Baptist mission at Serampur, near Calcutta, first raise 
Bengali to the rank of a literary dialect The interest of 
the missionaues m education, which has never ceased to 
the present day, though now comparatively ovei shadowed 
by Government activity, had two distinct aspects. They 
studied the vernacular, m order to reach the people by 
their preaching and to translate the Bible, and they 
taught English, as the channel of non-sectarian learning 
At last the Government awoke to its own responsibility 
in the matter of education, after the long ond acrimonious 
controversy between the advocates of English and ver- 
nacular teaching had worn itself out. The present system 
dates fiom 1354, being based upon a comprehensive 
despatch sent out by Sir C Wood (after wards Lord Halifax) 
m that year. At that time the three universities were 
founded at Calcutta, Madras, and Bombay ; English-teach- 
mg schools were established m eveiy district, the benefit 
of grants-m-aid was extended to the lower vernacular 
institutions and to gills’ schools, and public instruction was 
erected into a department of the administration in every 
piovmce, under a director, with a staff of inspectois In 
some respects this scheme may have been m advance of the 
time , but it supplied a definite outline, which has gradu- 
ally been filled up with each succeeding year of progress 
A network of schools has now been spread over the countiy, 
graduated from the indigenous village institutions up to 
the highest colleges All alike leceive some measure of 
pecuniary support, winch is justified by the guaiantee of 
regular inspection , and a series of scholarships at once 
stimulates efficiency and opens a path to the university for 
childien of the poor. In 1877-78 the total number of 
educational institutions of all sorts in British India was 
66,202, attended by an aggregate of 1,877,942 pupils, 
showing an average of one school to every 14 square miles, 
and nine pupils to every thousand of the population In the 
same year the total expenditure upon education from 
all souices was <£1,612,775, of which £782,240 was con- 
fcubuted by the provincial governments, £258,514 was 
derived from local rates, and £32,008 from municipal 
giants. These items may be said to represent state aid, 
while endowments yielded£3 7, 2 18, subscriptions £105,853, 
and fees and fines £277,039. The degree m which edu- 
cation has been popularized and private effort has been 
stimulated may be estimated from the fact that in Bengal 
the total of voluntary payments now exactly balances the 
total of Government grants. 

CJmvei- Umvemtics —The three universities of Calcutta, Madras, and 

sities Bombay weie mcoipoiated m 1857, on the model of the university 
of London They aie merely examining bodies, composed of a 
chancellor, vice-chancellor, and senate, with the privilege of 
conferring degiees m arts, law, medicine, and civil engineer mg 
The governing body, or syndicate, consists of the vice-chan- 
cellor and ceitam members of the senate Quite lecently a fouitli 
university, on the same plan, lias been founded at Lahore for 
the Punjab Though not themselves places of instruction, the 
universities conti ol the whole course of higher education by means 
of their examinations The entrance examination foi matriculation 
is open to all , but when that is passed candidates for higher 
stages must emol themselves m one or othei of the affiliated 
colleges In the ten years ending 1877-78 9686 candidates success- 
fully passed the entrance examination at Calcutta, 6381 at Madias, 
and 2610 at Bombay Many fall off at that stage, and veiy few 
proceed to the higher degrees During the same ten years 952 
graduated B A , and only 254 M A , with honours, at Calcutta , 496 
B A and 14 M A at Madras , 217 B A and 28 M A at Bombay 
Calcutta possesses by far the majority of giaduates m law and 
medicine, while Bombay is similarly distinguished m engineering 
In 1877-78 the total expenditure on the four umveisities was 
£22,093 

Colleges The colleges or institutions foi higher instruction may he divided 
into two classes,— those which teach the arts couise of the umvei- 
sities, and those devoted to special branches of knowledge Accord- 
ing to another pi maple, they aie classified into those entirely sup- 


ported by Government and those which only lcceivc giants-m-aid 
The latter class compuses the missionary colleges In 1877-78 
the total numbei of colleges, including medical and engineering 
colleges and Mahometan madr turns , was 82, attended by 8894 stu- 
dents Of these, 35 colleges with 3848 students weiem Bengal 
piopei, and 21 colleges with 1448 students m Madias In the 
same year the total expenditure on the colleges was £186,162, oi 
at the late of £21 pel student 

Boys' Schools — This large class includes many vaneties, which Schools 
may be subdivided either accoidmg to the character of the instruc- 
tion given, oi according to the proportion of Government aid they 
leceive The higliei schools aie those m which not only is English 
taught, but that language is also the medium of instruction They 
educate up to the standaul of the entrance examination at the 
umveisities, and tram generally those candidates who seek employ- 
ment m the uppei giades of Government sei vice As fai as possible 
one of these schools, known as the %ila oi distuct school, is estab- 
lished by Government at the head-quartern of eveiy distuct, and 
many others leceive giants-in-aid The middle schools, as then 
mime implies, aie mtei mediate between the highei and the pimiaiy 
schools Geneially speaking, they aie placed m the smaller towns 
and larger villages, and they provide that measure of instruction 
which is lecogmzecl to be useful by the middle classes themselves. 

Some of them teach English, but othei s only the vernacular This 

class includes the tahsih schools, established at the headquarter s 
of eveiy tahsil oi subdivision in the North-Western Provinces In 
1877-78 the total expenditure on both higher and middle schools 
was £478,250 The lower and piimaiy schools complete the senes 
They present every degree of efficiency, from the indigenous and 
unaided village school to the vemaeulai schools m the presidency 
capitals Then extension is the chief test of the success of the 
educational system Mo unifoimity pievails in this mattei through- 

out the seveial provinces In Bengal up to the last few years 
pnmary instruction was sadly neglected , but, since the lefoims tri- 
angulated by Sir G Campbell m 1872, by which the benefit of the 
giant-m-aid mles was extended to the pathsalas or village schools, 
this lepioach has been lemoved In 1871-72 the total numbei of 
primary schools under inspection was only 2451, attended by 
64,779 pupils By 1877-78 the numbei of schools had nsen to 
16,042, and the numbei of pupils to 360,322, being an increase ot 
about sixfold in six yeais In the latter year the total expenditure 
fiom all sources was £78,000, towards which Government contri- 
buted only £27,000, thus showing how state aid stimulates pnvate 
outlay The Noifcli- Western Piovmces owe then system of pnmaiy 
instruction to their great lieutenant-governor, Mr Thomason, 
whose constructive talent can be tiaced m eveiy department of the 
administration In addition to the tahsih or middle schools alieady 
referred to, he diew up a scheme for establishing hallcabandi or 
pnmaiy schools m every central village (whence then name), to 
which the childien from the surrounding hamlets might resoit. 

His schema has since been largely developed by means of the edu- 
cational cess added to the land revenue In Bombay tire pnmaiy 
schools aie mainly supported out of local funds raised m a snmlai 
manner In British Burmah, on the othei hand, pnmary education 
is still left to a great extent m the hands of Buddlu&t monks, who 
leceive no pecuniary support from Government The monastic 
schools are only open to boys, but theie are also lay teacheis who 
admit gnls to mixed classes Government has hardly any schools 
of its own m Burmah, the deficiency being supplied by several 
missionary bodies, who obtain state aid. In many paits of the 
Madias presidency, also, the missionaries possess a practical mono- 
poly of education at the piesent day, In 1877-78 the amount of 
money expended upon lower and pnmaiy schools in, British India 
was £406,135, or just one-foui th of the total educational budget 

Gills' Schools — Of late yeais something has been done, though, 
not much, to extend the advantages of education to gnls In this, 
as m other educational matteis, the missionaries have been the 
pioneers of pi ogress In a tew exceptional places, such as Tmne- 
velli m Madras, the Khasi hills of Assam, and among the Karen 
tribes of Burmah, female education has a real existence, foi m these 
places the missionaries have influence enough to overcome the pre- 
judices of the people But elsewheie, even m the large towns and 
among the English-speaking classes, all attempts to develop the 
intelligence of women are legal ded with scarcely disguised aversion. 
Throughout the North-Western Piovmces, with their numerous and 
wealthy cities, and a total female population of 15 millions, only 
6550 girls attended school m 1877-78 In Bengal, with just 
double the inhabitants, the corresponding number was less than 
12,000 Madras, British Bmraah, and to a small degree Bombay 
and the Punjab, are the only provinces that contiibute to the 
following statistics m any tolerable piopoition — Total girls’ schools 
m 1877-78, 2002 , numbei of pupils, 66,615, mixed schools foi boys 
and gills, 2955, pupils, 90,915, total amount expended on girls’ 
schools, £78,729, of which £27,000 was devoted to the 12,000 girls 
ol Bengal 

Normal and other Special Schools, &c —In 1877-78 the normal 
and technical schools numbei ed 155, with a total of 6864 students, 
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the total expenditure v as £54,260, or an average of nearly £7 pei 
student School mistresses, as well as masters, are trained m these 
institutions, and there also the missionaries have shown themselves 
active in anticipating a work which Government subsequently took 
up. Of schools of ait, the oldest is that founded by Di A Hunter 
at Madras m 1850* and taken m ehaige by the Education Depart- 
ment in 1856. This school, as also those at Calcutta and Bombay, 
has been very successful in developing the industrial capacities ol 
the people, and training w ui kinen for public employment Museums 
have been established at the provincial capitals and many other 
Urge towns Schools for Euiopean and other foieign races have abo 
attracted the attention of Government In 1S77-7S the number 
of such institutions was 104, with 9121 pupils , the expendituie 
from all sources was £80,197, or an aveiage of nearly £9 per pupil 
Foremost among these are the asj linns for the orphans of British 
soldiers, established at hill stations {e <j Utakomand and Sanawai) 
in memory of Sir Henry Lawrence 

Hews- Rcitspapeis and Rooks — Closely connected with the subject of 

papers education is the steady growth of the vernacular press, winch is 
ever busy Lsmng both newspapers and books. The nussionaiies 
were the first to east type m the vernacular languages, and to em- 
ploy native compositors The earliest newspaper was the Bengali 
SanukJuo Darjpan, which was issued m 1835 by the Baptist Mission 
at Serarripur, For many years the vernacular press preserved the 
marks of its origin, by being limited almost absolutely to theo- 
logical controversy The missionaries continued then wroik , and 
they were encountered with their own weapons by the theistic sect 
of the Brahma Samaj, and also by orthodox Hindus. So late as 
1850 the majority of newspapers were still sectarian rather than 
]xditical, but during the last twenty years the vemaculai press has 
gradually risen to become a powerful engine of political discussion. 
The number of newspapers regularly published m the several ver- 
naculars at the present tune is said to reach the formidable total of 
280 The aggregate number of copies Issued is estimated by Mi 
Eojier Lethbridge at about 150, 000 , but tbe circulation pxoper, that 
is, the actual number of readers, is infinitely larger In B engai the 
vernacular press suffers from the competition of English news- 
papers, some of which are entirely owned and written by natives 
In the north-west, from Lucknow to Lahore, about 100 news- 
papers are printed m Hindustani or Urdu, the vernacular of the 
Mahometans throughout India. Many of these are conducted with 
considerable ability and enterpiise, and may fairly be described as 
representative of native opinion m the large towns The Bombay 
journals are almost equally divided between MaratH and Guzerathn 
Those in the former language are characterized by the traditional 
independence of the race of Siraji , those m the latter language 
are the organs of the Firsts and of tbe trading community The 
newspapers of Madras printed in Tamil and Telugu are politically 
unimportant, being still for the most part devoted to religion 

Books, As regards books, or rathei registered publications, in the ver- 
nacular languages, Bengal fakes the lead, while the Punjab, 
Bombay, the North-Western Provinces, and Madras follow in order 
In 1877-78 the total number of registered publications was 4890, 
of which 544 were in English, 8064 in one of the vernaculars, 719 
m a classical language of India, and 563 bilingual. Of the ver- 
nacular works, 709 dealt with religion, 663 with poetry and the 
drama, 330 with language, 195 with science, 181 with fiction, 146 
with law, and 95 with medicine. 1 

Histosly. 

Non- Ary am or Aboriginal Races. 

Abori- Oar earliest glimpses of India disclose two races strug- 
grad gling for the soil The one was a fair-shinned people, who 
had lately entered by the north-western passes— a people 
of Aryan (literally “noble”) lineage, speaking a stately 
language, worshipping friendly and powerful gods. The 
other was a race of a lower type, who had long dwelt in the 
land, and whom the lordly new-comers drove back before 
them into the mountains, or reduced to servitude on the 
pkm The comparatively pure descendants of these two 
races in India are now nearly equal k number, there being 
about 18 millions of each; their mixed progeny, sprung 
chiefly from the ruder stock, make up the mass of the 
present Indian population. 

The lower tribes were an obscure people, who, in the 
absence of a race-name of their own, are called the non- 
Arjram or aborigines. They have left no written records 
indeed, the use of ietfcexs, or of the simple st hieroglyphics, 

1 In the preparation of the administrative sections and statistics 
the writer specially acknowledges the assistance of Mr J, & Cotton. 


was to them unknown. The sole works of their hands 
which have come down to us are the rude stone circles 
and upright slabs or mounds beneath which, like the 
primitive peoples of Europe, they buued their dead. 
From these we only discover that, at some far distant but 
unfixed period, they knew how to make round pots of 
hard, thm earthenware, that they fought with iron 
weapons, and that they wore ornaments of copper and 
gold. The coins of imperial Home have been found in 
their later graves. Earlier remains, lying m the upper 
soils of large areas, prove that these ancient tomb- 
builders formed only one link m a chain of primaeval 
races Long before their advent, India was peopled, as far 
as the depths of the Central Provinces, by tubes unac- 
quainted with the metals, who hunted and warred with 
polished flint axes and other deftly-wrought implements of 
stone similar bo those dug up m northern Europe. And 
even these were the successors of yet ruder beings, who 
have left their agate knives and rough flmt weapons m 
the Narbadd valley In fiont of this far-stretching back- 
giouncl of the Bronze and Stone Ages, we see the so-called 
aborigines being beaten down by the newly arrived Aryan 
race. 

The struggle is commemorated by the two names which 
the victors gave to the eatly tribes, namely, the Dasyua, oi 
“ enemies,” and the Ddsas, or “ slaves 55 The last remains 
to this day the family name of multitudes of the lower class 
m Bengal. The new-comers from the north prided them- 
selves on their fair complexion, and their Sanskrit word for 
“ colour 55 (varna) came to mean “ race 55 or “ caste 55 Their 
earliest poets, at least three thousand and perhaps four 
thousand years ago, praised in the R%g-Veda their gods, 
who, “slaying the Dasyus, protected the Aryan colour ,” 
who “ subjected the black-skin to the Aryan man. 55 More- 
over, the Aryan, with his finely-formed features, loathed 
the squat Mongolian faces of the aborigines One Yedic 
singer speaks of them as “noseless” or flat-nosed, while 
another praises his own “ beautiful-nosed 55 gods The 
same unsightly feature was commented on with regard to a 
non-Aryan Asiatic tribe, by the companions of Alexander 
the Great on his Indian expedition, at least a thousand 
years later. The Yedic hymns abound in scornful epithets 
for the primitive tribes, as “disturbers of sacrifices, 5 ” 
“gross feeders on flesh,* £C raw-eaters, 57 “lawless, 55 “not- 
sacnficing,” “ without gods,” and “without rites.” As 
tune went on, and these rude tribes were driven back 
into the forest, they were painted in still more hideous 
shapes, till they became the “monsters 55 and “demons” of 
the Aryan poet and priest. Their race-name Dasyu, 
“enemy,” thus grew to signify a goblin or devil, as the old 
Teutonic word for enemy has become the English “fiend. 55 

Nevertheless, all of them could not have been savages. 
We hear of wealthy Dasyus, and even the Yedic hymns 
speak much of their “seven castles” and “ninety forts. 15 
In later Sanskrit literature the Aryans make alliance with 
aboriginal pnnees ; and when history at length dawns on 
the scene, we find some of the most powerful kingdoms of 
India ruled by dynasties of non-Aryan descent. Nor were 
they devoid of religious rites, nor of cravings after a future 
life “ They adorn,” says a very ancient Sanskrit treatise, 3 
“the bodies^ of their dead with gifts, with raiment, with 
ornaments, imagining that thereby they shall attain the 
world to come 15 These ornaments are the bits of bronze, 
copper, and gold, which we now dig up from, beneath their 
rude stone monuments. In the great Sanskrit epic which 
narrates the advance of the Aryans into southern India, a 
non-Aryan chief describes his race as “ of fearful swiftness, 
unyielding in battle, in colour like a dark blue cloud 553 

l Chandogya. Upamshad, quoted m Muirs Sanskrit Texts. 
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Thrust back by the Aryans from the plains, these primi- 
tive peoples have lam hidden away in the recesses of the 
mountains, like the remains of extinct animals which 
zoologists find m hill-caves India thus forms a great 
museum of races, in which we can study man from Ins 
lowest to his highest stages of culture. 

Among tlie mdest fiagments of mankind aie the isolated Anda- 
man iblcindeis m the Bay of Bengal The old Aiah and Emopean 
voyagers descnbed them as dog -faced man-eateis The English 
ofhceis sent to tlie islands m 1855 to establish a settlement found 
themselves sm rounded by quite naked cannibals of a ferocious type 
vho daubed themselves when festive with led eaitli, and mourned 
m a suit of ohve-colouied mud. They used a noise like weeping to 
express friendship 01 joy, boie only names of common gendei, which 
they leceived hetoie bntli , and then sole conception of a god was 
an evil spirit who spiead disease Eoi five yeais they repulsed 
eveiy effort at mteicouise by showeis of arrows , hut the officers 
slowly brought them to a better frame of mind by building sheds 
near tlie settlement, where these pool beings might find sheltei fiom 
the ti epical lams, and receive medicines and food 

The Anamalai lulls, m southern Madias, foim the refuge of a 
whole senes of hioken tubes Five hamlets of long-haiied wild- 
looking Puliais live on jungle products, mice, or any small animals 
they can catch, and w T oiship demons Another clan, the Munda- 
vais, shrink fiom contact with the outside woild, and possess no 
fixed dwellings, hut wander over tlie innermost hills with then 
cattle, sheltei mg themselves undei little leaf-slieds, and seldom re- 
maining m one spot moie than a yeai The thick-lipped small- 
bodied Eadeis, 4 ‘Lords of the Hills,” are a remnant of a higher 
race They file the fiont teeth of the uppei jaw as a marnage ceie- 
mony, live by the chase, and wield some mfluence ovei the ludei 
foiest-folk These hills, now veiy thinly peopled, abound m the 
gieat stone monuments (lastvaens and dolmens) which the pimu- 
tive tribes used for theu dead The Nairs of south-western India 
still practice polyandry, accoidmg to which a man’s pi opeity de- 
scends not to his own but to his sistei’s children, That system also 
appears among the Himalayan tribes at the opposite extiemity of 
India 

In the Central Piovmces the abongmal races foim a laige pio- 
poition of the population In certain districts, as m the feudatory 
state of Bastdi, they amount to three-fifths of the inhabitants The 
most impoitant lace, the Gonds, have made some advances m civi- 
lization , but the wildei tribes still cling to the foiest, and live by 
the chase, and some of them are lepoited to have used, within a few 
yeais back, flmt points for then allows The Marias wield bows of 
gieat strength, which they hold with their feet while they diawthe 
string with both hands, A still wildei tribe, the Mai is, fly from 
their grass-built huts on the approach of a stranger Once a year 
a messenger comes to them fiom the local laja to take then tribute 
of jungle products He does not enter then hamlets, but beats a 
drum outside, and then hides himself The shy Maris creep forth, 
place what they have to give m an appointed spot, and run back 
again into their letreats 

Euither to the noith-east, m the tnbutaiy states of Orissa, theie 
is a poor tribe, 10,000 m number, of Juangs or Patuas, literally the 
‘ ‘ leaf-wearei s/* whose women formerly woi e no clothes Their only 
vestige of covering was a few stungs of beads lound the w r aist with 
a bunch of leaves tied befoie and behind. Those under the British 
influence weie clothed m 1871 by order of Government, and theu 
native chief was persuaded to do the same woik for the otheis This 
leaf-wearing tube had no knowledge of the metals till quite lately, 
when foreigners came among them, and no woid exists m then 
native language for iron or any other metal But their countiy 
abounds with flint weapons, so that the Juangs form a lemnant to 
our own day of the Stone Age “ Their huts/’ writes the officei 
who knows them best, £ ‘ are among the smallest that human beings 
evei deliberately constructed as dwellings They measure about 6 
feet by 8 The head of the family and all the females huddle together 
m this one shell, not much larger than a dog-kennel ” The boys 
and the young men of the village live m one large building apait 
by themselves , and this custom of having a common abode for 
the whole male youth of the hamlet is found among many of the 
abongmal tribes m distant paits of India The Kandhs of Onssa, 
who kept up their old tubal ritual of human sacrifice until it was 
put down by the Bntish m 1835-45, and the Santals m the west of 
Lowei Bengal, who lose not 1855, are examples of poweiful and 
highly developed non-Aiyan tubes 

Proceeding to the northern boundary of India, we find the slopes 
and spurs of the Himalayas peopled by a gieat vanety of rude tribes 
As a mle they are fieice, black, undersized, and ill-fed They 
fotmexly eked out a wretched subsistence by plundering the moie 
civilized hamlets of the Assam valley, — a means of livelihood which 
they aie but slowly giving up under British lule Some of the wild- 
est of them, such as the independent Abais, are now employed as 
a sort of megular police, to keep the peace of the bordei, m return 


foi a yeaily gift of cloth, hoes, and giam Then veiy names bear 
witness to their formei wild life One tube, the Akas of Assam, 
is divided into two elans, known respectively as “The eateis of a 
thousand healths,” and “The thieves who lmk in the cotton - 
field ” 

Whence came these primitive peoples, whom the Aryan 
mvadeis found m the land more than thiee thousand years 
ago, and who aie still scattered ovei ludia, the fiagments of 
a piehistone woild ^ WTitten lecoids they do not possess 
Their oral traditions tell ns little, hut such hints as they 
yield feebly point to the noith They seem to pieseive 
dim memoues of a time when the tubes dwelt undei the 
shadow of mightier hill langes than any to be found on 
the south of the river plains of Bengal “ The Gieat 
Mountain ” is the race-god of the San this, and an object of 
worship among othei tubes. The Gonds, in the heart of 
of Central India, have a legend that they were created at 
the foot of Dewhlagin Peak m the Himalayas Till lately 
they buried their dead with the feet turned noith wards, so 
as to be ready to start again for their ancient home m the 
north. 

The language of the non- Aryan laces, that record of a Non- 
nation’s past more enduring than rock inscriptions or tables Aryan 
of brass, is being slowly made to tell the secret of their lau " 
origin It already indicates that the eariy peoples of India gll{lges 
belonged to three great stocks, known as the Tibeto- Tifieto- 
Burman, the Kolanan, and the Dravidun. The Tibeto- Buimese 
Burman tribes cling to the shuts of the Himalayas and 
their north-eastern offshoots. They crossed ovei into India 
by the north-eastern passes, and m some piehistonc time 
had dwelt m Central Asia, side by side with the foiefatheis 
of the Mongolians and the Chinese Several of the hill 
languages m Eastern Bengal preserve Chinese terms, otheis 
contain Mongolian. Thus the Nhghs in Assam still use 
words foi thee and zoater which might almost be under- 
stood in the stieets of Canton 

The following are the twenty puncipal dialects of the 
Tibefco-Burman group. — (1) ChcMri or Bodo, (2) Garo, 

(3) Tripura orMrung, (I) Tibetan or Bhutia, (5) Guruiig, 

( 6 ) Murmi, (7) Newar, ( 8 ) Lepcha, (9) Mm, (10) Aka, 

(11) Mishmi dialects, (12) Dhimal, (13) Kandwan dialects, 

(14) Mikir, (15) Singpho, (16) Ndga dialects, (17) Knh 
dialects, (18) Burmese, (19) Ivhyeng, and (20) Mampun. 

“It is impossible,” writes Mr Brandieth, “to give even an ap- 
proximate numbei of the speakeis included m this gioup, as many 
of the languages aie eithei across the frontier or only pioject a shoit 
distance into our own temtoiy The languages included in this 
group have not, with peihaps one oi two exceptions, both a cerebial 
and dental low of consonants, like the Soutli-Indian languages , 
some of them have aspnated foi ms of the suids, but not of the so- 
nants , others have aspirated foi ms of both The languages of this 
gioup, even those which most diverge from each other, have seveial 
words m common, and especially numeials and pi on onus, and also 
some resemblances of giammar In comparing the lesembling 
words, the differences between them consist often less in any modi- 
fication of the root-syllable than m the various additions to the 
root Thus m Burmese we have na, ‘ear / Tibetan, tncc-ba , 

Magar, na-kep , Newai, nai-pong , Dhimal, naJiathong , Knanti 
dialects, na-pro, na-'/ ek, nd-phah , Naga languages, te-na-i o, te-na* 
tang, Mampun, na-long , Kupui, la-na , Sak, alca-nd ; Kaien, 
na-hhu , and so on It can hardly he doubted that such, additions 
as these to monosyllabic roots are pnncipally determinative syllables 
foi the puipose of distinguishing between what would othei wise 
have been monosyllabic words having the same sound These de- 
teiminatives aie geneially affixed m the languages of Nepal and m 
the Dhimal language ; prefixed m the Lepcha language, and in. the 
languages of Assam, of Manipur, and of the Chittagong andAiakau 
hills Words aie also distinguished by diffeience ot tone The 
tones aie geneially of two kinds, descnbed as the abiupt or 
shoit, and the pausing oi heavy, and it has been, remaiked that 
those languages which aie most given to adding other syllables 
to the root make the least nse of the tones, and vice vetsa, wheie 
the tones most pievail the least leconise is had to deteimmative 
syllables " 

The Kolarians, the second of the three non-Aryan stocks, Hol- 
seem also to have entered Bengal by the north-eastern aualL 
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p^ses. They dwell cluefly in the noifcb, and along the 
north-eastern^ dge of the three-sided table-land winch covers 
the southern half of India Some of the Dravidians, or 
third stock, appear, on the other hand, to have found their 
way into the Punjab by the north-western passes They now 
mlnbit the southern part of the three-sided table-land, as 
far down as Cape Comorin, the southernmost part of India 
It appears as if the two streams of the Kolanan tribes from 
the north-east and the Dravidians from the north-west 
had converged and crossed each other in Central India. 
The Dravidians proved the stronger, broke up the Kolaiians, 
thrust aside their fragments to east and west, and then 
rushed forward in. a mighty body to the south* 

It thus happened that, while the Dravidians formed a 
vast mfc* m southern India, the Ivolanans survived only 
as isolated tribes, scattered so far apart as soon to forget 
their common origin. One of the largest of the Kolanan 
races, the SantiUs, dwells on the extreme eastern edge of 
the three-sided table-land of Central India, where it slopes 
down into the Gangetic valley of Lower Bengal The 
Kurkus, a broken Kolanan tribe, inhabit a patch of 
country about 400 miles to the west, and have for perhaps 
thousands of years been cut off from the Santfls by moun- 
tains and pathless forests, and by intervening races of the 
Dravidian and Aryan stocks* The Ivurkus and Santdls 
have no tradition of a common origin, yet at this day the 
Kurkin speak a language which is little else than a dialect 
of Sauttli The &avars, once a great Kolanan tribe, 
mentioned by Pliny and Ptolemy, aie now a poor wan- 
dering race of woodcutters of northern Madras and Orissa. 
Yet fragments of them have lately been found deep in 
Central India, and as far west as llajpufcdna on the other 
side 

The nine principal languages of the Kolarian gioup 
are— (!) Sauttli, (2) Munddri, (3) Ho, (4) Bhumij, (5) 
Korwa, (6) Kharrla, (7) Juang, (8) Kurku, and perhaps 
(9) Savar Some of them are separated only by dialectical 
differences. 

"The Kolarian group of languages,” writes Mr Braudreth, “lias 
both the cerebral and dental row of letters, and also aspirated forms, 
which last, according to Caldwell, did not belong to early Dravidian 
There is also a set of four sounds, which are perhaps peculiar to 
Santah, called by Skrefsrud semi-consonants, aud which, when fol- 
lowed by a vowel, are changed respectively into g, y 3 d t and & 
Gender of nouns is animate and inanimate, and is distinguished by 
difference of pronouns, by difference of suffix of a qualifying noun 
In the genitive relation, and by the gender being denoted by the 
verb As instances of the genitive suffix, we have m Santaii m- 
rm hogrn, 1 my son/ but m~ak ordk, ‘my house ’ There is no dis- 
tinction of sex in the pronouns* but of the animate and inanimate 
gender. The dialects generally agree in using a short form of the 
third personal pronoun suffixed to denote the number, dual and 
plural, of the noun, and short forms of all the personal pronouns 
added to the verb in certain positions to express both number 
sad person, both as regards the subject and object, if of the animate 
gendar,— the inanimate gender being indicated by the omission of 
these suffixes, Ho other group of languages, apparently, has such 
a logical ciassideation of its nouns as that shown by the genders of 
Iwth the South-Indian groups. The genitive m the Kolarian group 
of the full personal pronouns is used for the possessive pronoun, 
which again takes all the post-positions^ the genitive relation, being 
thus indicated by the genitive suffix twice repeated. The Kolanan 
languages generally express grammatical relations by suffixes, and 
add ihe post-pa^inons directly to the root, without the intervention 
of an oblique form or genitive or other suffix They agree with ihe 
Dravidian in having inclusive and exclusive forms for the plural 
of the first personal pronoun, in using a relative participle instead 
of a relative pronoun, m the position of the governing word, and in. 
the possession of a true causal form of the verb They have a dual, 
which the Dravidians have not, but they have no negative voice. 
Counting is by twenties instead of by tens, as in the Dravidian 
The Santaii verb, according to Skrefsrud, has twenty-three tenses, 
and for every tense two forms of the participle and a gerund.” 

Tie compact Dravidians in the south, although in after- 
days subdued by the higher civilization of the Aryan race 
which pressed in among them, were never thus broken 


into fragments Their pure descendants consist, indeed, 
of small and scattered tubes , but they have given their 
languages to 46 millions of people m southern India. 
That some of the islands in the distant Pacific Ocean weie 
peopled either from the Dravidian settlements m India, or 
from an eailier common source, lemams a conjectural 
induction of philologeis, rather than an established ethno- 
logical fact 1 The aboriginal tribes m southern and 
western Australia use almost the same words for I } thmt , 
he, we, you, <kc , as the fishermen on the Madias coast, 
and resemble in many other ways the Madias lull tubes, 
as in the use of their national weapon the boomerang 

Bishop Oaldwell lecogmzes twelve distinct Dravidian lan- 
guages —(1) Tamil, (2) Malayfihm, (3) Telugu, (4) 
Kanarese, (5) Tulu, (6) Kudugu, (7) Toda, (8) Kota, (9) 
Gond, (10) Khond, (11) TMon, (12) Bajmahal. 

“In the Dravidian group,” wntes Mi Biandieth, “theie i& a 
lational and an mational gendei of the nouns, which is distin- 
guished m the plural of the nouns, and sometimes m the singulai 
also, by affixes which appeal to be fragmentary pionouns, by coire- 
spondmg pionouns, and. by the agieement of the veib with the 
noun, the gender of the verb being expressed by the pionommal 
suffixes. To give an instance of verbal gendei, we have m Tamil, 
fiom the root say, ‘ to do/ seyd-an, ‘he (lational) did f—seyd-ttt, 

‘ she (rational) did , ’ seycUadu , ‘ it (irrational) did , 1 scycl-dr, ‘ they 
(the rationals) did , ’ scycl-a, * they (the irrationals) did , ’—the full 
pronouns being aian , ‘ he / aud, ‘ she , * adu, ‘ it , ’ aim , ‘ they / 
am , 1 they * This distinction of gendei, though it exists m most 
of the Dravidian languages, is not always earned out to the extent 
that it is m Tamil In Telugu, Gond, and Khond it is piesaived 
in the plural, hut m the singular the feminine lational is merged 
m the irrational gender In Gond the gender is fuifchei marked by 
the noun m the genitive relation taking a different suffix, according 
to the number and gender of the noun on which it depends In 
Union the feminine lational is entirely merged m the urational 
gender, with the exception of the pronoun, winch pieserves the 
distinction between rationals and irrationals m the plural ; as as, 

4 he/ referring to a god or a man , dd, ‘she/ oi ‘it/ refemng to a 
woman or an irrational object, but dr, ‘they/ applies to both men 
and women, abrcl, ‘they/ to irrationals only The lational gen- 
dei, besides human beings, includes the celestial and infernal 
deities , and it is further subdivided in some of the languages, but 
m the singular only, into masculine and feminine An instance of 
this subdivision in the Tamil verb was given above 

“The grammatical relations in the Diavidian aie generally ex- 
pressed by suffixes Manyhouns have an oblique form, which is a 
xemarkable characteristic of the Dravidian gioup , still, with the 
majority of nouns, the post-positions are added directly to the nomi- 
native form. Other features of this gi oup are— the frequent use 
of formative? to specialize the meaning of the root , the absence of 
relative pronouns, and the use instead of a lelative participle, which 
is usually formed from the ordinary participle by the same suffix as 
that which Dr Caldwell considers as the oldest sign of the genitive 
relation , the adjective succeeding the substantive , of two substan- 
tives, the determining preceding the determined, and. the veib being 
the last member of the sentence There is no true dual m the Dia- 
vidian languages In the Dravidian languages there are two foims 
of the plural of the pronoun of the first person, one including, the 
other excluding, the person addressed As regards the veibs, there 
is a negative voice, but no passive voice, and there is a causal 
form ” 

We discern, therefore, long before the dawn of history, 
masses of men moving uneasily over India, and violently 
pushing in among still earlier tribes They crossed the 
snows of the Himalayas, and plunged into the tropical 
forests in search of new homes Of these ancient races 
fragments now exist in almost exactly the same stage of 
human progress as they were when described by Yedic 
poets over three thousand years ago Some are dying out, 
such as the Andaman islanders, among whom only one 
family m 1869 had so many as three children Others 
are increasing, like the Santals, who have doubled them- 
selves under British rule. Taken as a whole, and including 
certain half-Hmduized branches, they number 17,716,825, 
or say 18 millions, equal to three-quarters of the population 
of England and Wales. But while the bolder or more 

1 See the authorities in Bishop Caldwell’s Comparative Grammar of 
the Dmmtkm Languages, pp 78-80, &c. (ed 1857), 
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isolated of the aboriginal races have thus kept themselves 
apart, by far the gi eater portion submitted m ancient times 
to the Aryan mvadeis, and now make up the mass of the 
Hindus 

In Bengal and Assam the aborigines are divided into 
nearly sixty distinct races In the North-Western Pro- 
vinces sixteen tribes of aborigines are enumerated m 
the census of 1872. In the Central Piovmces they 
number 1| millions, — the ancient race of Gonds, who 
ruled the central table-land before the rise of the Marhattas, 
alone amounting to 1|- millions. In British Burmah the 
Karens, whose traditions have a singularly Jewish tinge, 
number 330,000 In Oudh the nationality of the abori- 
ginal tribes has been stamped out beneath successive waves 
of EAjpufc and Mahometan invaders. In centres of 
the ancient Hindu civilization, the aboriginal races have 
become the low-castes and out-castes on which the social 
fabric of India rests A few of them, however, still 
pieserve their ethnical identity as wandenng tribes or 
jugglers, basket-weavers, and foitune-tellers. Thus the 
Nats, Bediyas, and other gipsy clans aie recognized to this 
day as distinct from the surrounding Hindu population. 

The abongmal races on the plains have supplied the 
hereditary criminal classes, alike under the Hindus, the 
Mahometans, and the British. Formerly organized robber 
communities, they have, under the stricter police adminis- 
tration of our days, sunk into petty pilferers But their 
existence is still recognized by the Criminal Tribes Act, 
passed m 1871, and occasionally enforced within certain 
localities of noifchetn India, 

The non-Aryan hill races, who figured fromVedic times 
downwards as maraudeis and invaders, have ceased to 
be a distui bmg element. Many of them appear as pie- 
datory clans in Mahometan and eaily British India 
They sallied forth from their mountains at the end of the 
autumn harvest, pillaged and burned the lowland villages, 
and retired to their fastnesses laden with the booty of the 
plains The measures by which many of these wild races 
have been reclaimed mark some of the most honourable 
episodes of Anglo-Indian rule, Cleveland’s Hill-Bangeis 
m the last century, and the Bhlls and Mhairs m more 
recent times, are well-known examples of marauding races 
being turned into peaceful cultivators and loyal soldiers 
An equally salutary tiansformation has taken place in 
many a remote forest and lull tract of India, The firm 
ordei of British rule has rendered their old plundering 
life no longer possible, and at the same time has opened 
up to them new outlets for their energies Their char- 
acter differs in many respects from that of the tamer 
population of the plains. Their truthfulness, sturdy 
loyalty, and a certain joyous bravery, almost amounting 
to playfulness, appeal m a special manner to the English 
mind. There is scarcely a smglB administrator who has 
ruled over them for any length of time without finding his 
heart dtawn to them, and leaving on record his belief in 
their capabilities for good, 

Primitive Hinduism. 

We have seen that India may be divided into three 
regions, Two of these, the Himalayas in the north and 
the three-sided table-land m the south, still form the retreats 
of the non-Aryan tubes. The third, or the great river 
plains, became m very ancient times the theatre on which 
a nobler race worked out its civilization. 

That race belonged to the splendid Aryan or Indo- 
Germanic stock, from which the Br&hman, the BAjput, and 
the Englishman alike descend Its earliest home seems to 
have been m Central Asia, From this common camping- 
ground certain branches of the race started for the east, 
others for the west. One of the western offshoots founded 


the Persian kingdom , another built Athens and Lacedae- 
mon, and became the Greek nation , a third went on to 
Italy, and reared the city on the seven hills which giew 
into imperial Borne A distant colony of the same lace 
excavated the silver ores of prehistoric Spam , and, when 
we first catch a sight of ancient England, we see an Aiyan 
settlement fishing m willow canoes, and working the tm- 
mines of Cornwall Meanwhile other branches of the 
Aryan stock had gone foith from the primitive home m 
Central Asia to the east, Powerful bands found their way 
through the passes of the Himalayas into the Punjab, and 
spread themselves, chiefly as Biahraans and Bajputs, over 
India. 

The Aryan offshoots to the east and to the west alike 
asserted their superiority over the eailier peoples whom 
they found in possession of the soil The history of 
ancient Em ope is the story of the Aryan settlements 
around the shores of the Mediterranean, and that wide 
term, modem civilization, meiely means the civilization of 
the western branches of the same race The history and 
development of India consist of the history and development 
of the eastern offshoots of the Aryan stock who settled m 
that land. In the west, the Aryan speech has supplied 
the modem languages of Europe, Amenca, and England’s 
island empires m the southern Pacific 1 In the east, 
Hinduism and Buddhism, the religions of the Indian branch 
of the Aryans, have become the faiths of more than one- 
half of the whole human race, and spread Aiyan thought 
and culture throughout Asia to the utmost limits of China 
and Japan. 

We know little regarding these noble Aryan tubes in JU home 
their early camping-ground m Cential Asia From words 111 Ceu_ 
preserved in the languages of then long-separated descend- tl£l1 Alsn 
ants m Europe and India, scholais mfei that they roamed 
over the grassy steppes with their cattle, making long halts 
to reai ciops of gram. They had tamed most of the 
domestic animals, were acquainted with some metals, under- 
stood the arts of weaving and sewing, wore clothes, and 
ate cooked food. They lived the hardy life of the temperate 
zone, and the feeling of cold seems to be one of the earliest 
common remembrances of the eastern and the western 
branches of the race. Ages afterwards, when the Yedic 
singers m hot India prayed for long life, they asked for 
“ a hundred winters The forefathers of the Greek and 
the Homan, of the Englishman and the Hindu, dwelt 
together m Asia, spoke the same tongue, woishipped the 
same gods The languages of Europe and India, although 
at first sight they seem wide apart, are merely diffeient 
forms of the original Aryan speech This is especially 
true of the common words of family life The names for 
father , mother , brother, sister , and widow are the same m 
most of the Aryan languages, whether spoken on the banks 
of the Ganges, of the Tiber, or of the Thames. Thus the 
word daughter, which occurs m nearly all of them, has 
been derived from two Sanskrit roots meaning 11 to draw 
milk,” and preserves the memory of the time when the 
daughter was the little milk-maid m the primitive Aryan 
household. 

The ancient religions of Europe and India had a similar 
origin. They were to some extent made up of the sacred 
stories or myths which our common ancestors had learned 
while dwelling together m Central Asia, Some of the 
Vedic gods were also the gods of Greece and Borne, and 
to this day the Deity is adored by names derived from the 
same old Aryan root by Brdhmans in Calcutta, by 
Protestant clergymen at Westminster, and by Catholic 
priests m Peru 

The Vedic hymns exhibit the Indian branch of the Vedas, 
Aryans on its march to the south-east and m its new 
homes. The earliest songs disclose the race still to the 
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nor tli of the Kbyber Pass, in Cabul; tlie later ones bring j 
it as far as the Ganges. Their victorious advance east- i 
wards through the intermediate tract can be traced in the j 
Yedie writings almost step by step. One of their famous 
settlements lay between the two sacred nvers, the Saiaswati 
and the Drishadvati,— supposed to be tin? modern Sarsuti 
near Thdnesar, in the Punjab, and the Ghaggar, a days 
march from it. That fertile strip of land, not more than 
GO miles long by 20 broad, was fondly remembered by 
them as their Holy Land, “ fashioned of God, and chosen 
by the Creator.” As their numbers increased, they pushed 
eastwards along the base of the Himalayas, into what they 
afterwards called the Land of the Sacred Singers (Bicth- 
marshideJia). Thetr settlements practically included the 
jfhe rivers of the Punjab, together with the other great 
river system formed by the upper courses of the Jumna 
and the Ganges. In them the Yedie hymns were com- 
posed ; and the steady supply of water led the Aryans to 
settle down from their old state of wandering pastoral 
tribes into communities of husbandmen. The Yedie poets 
praised the rivers which enabled them to make this great 
change — perhaps the most important step in the progiess ( 
of a race. “ May the Indus,” they sang, “ the far-famed j 
giver of wealth, hear us,— (fertilizing our) broad fields with 
water.” The Himalayas, through whose passes they had 
reached India, and at whose southern base they long 
dwelt, made a lasting impression on their memory. The j 
Yedie singer praised “Him whose greatness the snowy 
ranges, and the sea, and the aerial river declare.” In all 
its lung wanderings through India the Aryan race never 
forgot its northern home. There dwelt its gods and holy 
singers, and their eloquence descended from heaven among 
men. 

The Rig-Veda forms the great literary memorial of the 
early Aryan settlements in the Punjab. The age of this 
venerable hymnal is unknown. The Hindus believe, with- 
out evidence, that it existed “ from before all time,” or at 
least 30 01 years b e , — nearly 5000 years ago. European 
scholars have inferred from astronomical dates that its 
composition was going on about 1400 b c But these 
dates are themselves given in writings of later origin, 
nnd might have been calculated backwards. Me only 
know that the Yedie religion had been at work long before 
the rise of Buddhism in the 6th century b c. Neverthe- 
less, the antiquity of the Rig- Veda, although not to be ] 


chieftain acts as father and priest to the tube , but at the 
g-eater festivals he chooses some one specially learned m 
holy offerings to conduct the sacufice m the name of the 
people. The chief himself seems to have been elected , 
and his title of Yis-pati, literally “ Lord of the Settlers,” 
survives m the old Persian Yis-paiti, and as the Lithuanian 
Widz-patis in central Em ope at this day. Women enjoyed 
a high position, and some of the most beautiful hymns 
were composed by ladies and queens. Maruage -was held 
sacred. Husband and wife were both “ rulers ot the house ” 
(damped l), and drew near to the gods together m piayer. 

The burning of widows on their husbands 5 fnneial-pile was 
unknown, and the verses m the Veda which the BrAhmans 
afterwards distorted into a sanction for the jiractice have 
the very opposite meaning “Else, woman, 55 says the 
sacred text to the mourner , “come to the world of life 
Come to us Thou hast fulfilled thy duties as a wife to 
thy husband.” 

The Aryan tubes m the Veda are acquainted with most Eaily 
of the metals. They have blacksmiths, coppersmiths, and Aiyan 
; goldsmiths among them, besides carpenters, barbers, and llfe 
! other artisans They fight from chariots, and freely use 
the horse, although not yet the elephant, m war. They 
have settled down as husbandmen, till their fields with the 
plough, and live in villages or towns But they also cling 
to their old wandenng life, with their heids and “cattle- 
pens ” Cattle, indeed, still form their chief wealth, the 
coin (Latin, pecuma) in. which payments of fines are made , 
and one of their words for war literally means “ a desire 
for cows. 55 They have learned to build “ ships, 55 peihaps 
large river-boats, and seem to have heaid something of 
the sea. Unlike the modern Hindus, the Aryans of the 
Veda ate beef, used a fermented liquor or beer made from 
| the soma plant, and offered the same strong meat and drink 
I to their gods. Thus the stout Aryans spread eastwaids 
f through northern India, pushed on from behind by later 
arrivals of their own stock, and driving before them, or 
| reducing to bondage, the earlier “black-skinned 55 races. 

They marched in whole communities from one river-valley 
to another, each house-father a warrior, husbandman, and 
priest, with his wife, and his little ones, and cattle 
These free-hearted tribes had a great trust in themselves and then Eaily re- 
gods Like other conquering races, they believed that both them- ligicm 
selves and then deities were altogether supeuoi to the people of the 
land and their poor rude objects of worship Indeed, this noble 
self-confidence is a great aid to the success of a nation. Then 


expressed in figures, is abundantly established. The 
earlier hymns exhibit the Aryans on the north-western 
frontiers of India just starting on their long journey. 
Before the embassy of the Greek Megasfchenes, at the end 
of the 4th century b,c , they had spread their influence as 
far as the delta of Lower Bengal, 1500 miles distant At 
the time of the Pmplm the southernmost point of India 
had become a seat of their worship. “What a senes of 
centuries must have elapsed, 55 writes Weber, “ before this 
boundless tract of country, inhabited by wild and vigorous 
tribes, could have been brought over to Brdhmamsm 5 55 
The Brdhmans declare that the Yedie hymns were 
directly inspired by God. Indeed, m our own times, the 
great ^theis tie church of Bengal, which rejects Brdhmanical 
teaching, was rent into two sects on the question of the 
divine authority of the Veda > As a matter of fact, the 
hymns weie composed by certain families of Bishis or 
psalmists, some of whose names are preserved The Rig- 
Veda is a very old collection of 1017 of these short lyrical 
poems, chiefly addressed to the gods, and containing 10,580 | 
verses. They show us the Aryans on the banks of the 
Indus, divided into various tribes, sometimes at war with 
each other, sometimes united against the “ black-skinned 55 
aborigines. Caste, in its later sense, is unknown. Each 
father of a family is the priest of his own household. The 


divinities — m Sanskrit, Devata, literally “the Shining Ones” — 
were the great powers of nature. They adored the Father-heaven, 
(Dyaushpitar, the Dies-piter or Jupiter of Borne, the Zeus of Greece, 
the Low German Dims, and, through the old Fiench god-demon 
Dus-uis, the Deuce of English slang), together with Mother-eai th, 
and the Encompassing Sky ( Varuna m Sanskrit, Uranus m 
i Latin, Ouranos m Greek) Indra, or the aqueous vapour that bungs 
each autumn the precious lam on which plenty or famine still de- 
pends, received the largest number of hymns By degrees, as the 
settlers lealized more and more keenly the impoitance of the pen- 
odical rams in their new life as husbandmen, he became the chief 
of the Yedie gods. “ The gods do not reach unto thee, O India, 

| nor men ; thou overcomest all creatures m strength JJ Agm, the 
I God of fire (Latin igm-s), ranks perhaps next to India m the nmn- 
bei of hymns addressed to him as “the youngest of the gods , 55 
“the lord and giver of wealth 59 The Maruts are the Stoim Gods, 
“who make the rocks to tremble, who tear m pieces the forest ” 
Tishas, “the High-born Dawn ” (Greek, Dos), “shines upon us like 
a young wife, rousing every living being to go forth to his work ” 
The Asvms, or “Fleet Outrideis ” of the Dawn, are the fust rays 
of sunrise, “Lords of Lustre ” The Sun himself (Siirjya), the Wind 
(Yayu), the Friendly Day (Mitra), the animating fermented juice 
of the Sacrificial Plant (Soma) and many others, aie invoked m the 
Veda , — m all about thirty-three gods, <c who are eleven m heaven, 
eleven on earth, and eleven dwelling m glory m imd-air ” 

The terrible blood-drinking deities of modern Hinduism aie 
scarcely known in the Veda. Buffaloes are indeed offered, and one 
hymn points to a symbolism based on human sacrifices, an eaily 
practice apparently extinct before the time of the Yedie singers 
The great horse sacrifice was substituted for the flesh and blood of 
a man. But, m a whole, the hymns are addressed to bright, 
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fuendly gods Rmha, who was destined to become tlie Siva of the 
Hindus, and the thud peison, or Destroyer, m then Triad, is only 
the god of Soaring Tempests in the Veda , Yishnu, the second person, 
01 Preserver, m the Hindu Tuad, is hut slightly known as the deity 
oi the Shmmg Firmament , while Biahraa, the Hist peison, oi 
Ci eat or, lias no separate existence m these simple hymns The 
names of the dreadful Mahadeva, Duiga, Kali, and of the gentlei 
Krishna and Kama, aie equally unknown m the Ilig- Veda 

While the abongmal laces buried then dead imdei lude stone 
monuments, the Aiyan— alike in India, m Gieece, and m Italy- 
made use of the funeral-pile as the most solemn method of severing 
the mortal fiomthe immoital pait of man As he denved his 
natmal bnth from hispaients, and apaitial regeneration, oi second 
hath, fioin the peifoimance of his leligious duties, so the hie, hy 
setting fiee the soul fiomthe body, completed the third oi heavenly 
bnth His ii lends stood round the pyie as round a natal bed, and 
commanded his eye to go to the sun, his bieath to the wmd, his 
limbs to the eaith,— the watei and plants whence they had beende- 
nved But “ as foi bis unborn part, do thou, Loid (Agni), quicken 
it with thy heat , let thy flame and thy bnghtness quicken it; con- 
vey it to the world of the ughteous ” The doetime of transmigia- 
tion Was unknown The cncle lound the funeral-pile sang with an 
assurance that then friend went direct to a state of blessedness and 
reunion with the loved ones who had gone before 

The hymns of the Rig-Veda were composed, as we have 
seen, by the Aryans m their colonies along the Indus, and 
on their maich eastwards towards the Jumna and upper 
Ganges The growing numbers of the settlers, aucl the 
arrival of fresh Aryan tribes from behind, still compelled 
them to advance From the Laud of the Sacred Singers 
Mann describes them as spreading through “ The Middle 
Laud ” (. Madhyadesha ), comprising the whole river systems 
of Upper India as far east as Oudh and AllahdbM, with the 
Himalayas as its northern and the YmdhyA ranges as its 
southern boundary. The conquest of the vast new tracts 
thus included seems not to have commenced till the close 
of the Itig-Vedic era, and it must have been the woik of 
many generations. During this advance the simple faith 
of the Kig-Yedic singers was first adorned with stately ntes, 
and then extinguished beneath them The race progressed 
from a loose confederacy of tribes into several well-knit 
nations, each bound together by the strong central force of 
kingly power, directed by a powerful priesthood and 
organized on a firm basis of caste. 

Caste Whence arose this new constitution of the Aryan tribes 
into nations, with castes, priests, and kings ? We have seen 
that, although m their earlier colonies on the Indus each 
father was priest m his family, yet the chieftain, or lord of 
the settlers, called m some man specially learned in holy 
offerings to conduct the great tribal sacrifices Such men 
were highly honoured, and the famous quarrel which runs 
throughout the whole Veda sprang from the claims of two 
rival sages, Yaslushtha and Visv&mitia, to peiform one of 
these ceremonies The art of wilting was unknown, and 
the hymns and sacrificial words had to he handed down 
by word of mouth from father to son It thus happened 
that the families who learned them by heart became, as 
it were, the hereditary owners of the liturgies required at 
the most solemn offenngs to the gods, Members of these 
households were chosen again and agam to conduct the tribal 
sacrifices, to chant the battle-hymn, to implore the divine 
aid, or to pray away the divine wrath Even the Rig-Veda 
recognizes the importance of these sacrifices “ That king,” 
says a verse, “ before whom, marches the priest, he alone 
dwells well-established m his own house, to him the people 
how down The king who gives wealth bo the priest, he will 
conquer, him the gods will protect,” The tribesmen first 
hoped, then believed, that a hymn or prayer which had once 
acted successfully, and been followed by victory, would 
agam produce the same results. The hymns became a 
valuable family property for those who had composed or 
learned them The Rig-Veda tells how the prayer of 
Vashishtha pi evailed “in the battle of the ten kings,” and 
ho w that of Yisvdmitra “preserves the tribe of the BMrats,” 


The potent prayer was termed brdhna , and he who offered 
it hdhman , "Woe to all who despised eifckei 1 “ Whoso- 
ever,” says the Rig- Veda, “scoffs at the prayer (hdJma) 
which we have made, may hot plagues come upon him, may 
the sky burn up that hater of Brahmans” (hi dhma-dvish) 
Certain families thus came to have, not only an hereditary 
claim to conduct the great sacrifices, but also the exclusive 
knowledge of the ancient hymns, or at any rate of the 
traditions which explained their symbolical meaning They 
naturally tried to render the ceremonies solemn and im- 
posing By degrees a vast anay of mmistrants grew up 
aiound each of the greater sacnfices There were first the 
officiating priests and their assistants, who prepared the 
sacrfficial ground, dressed the altar, slew the victims, and 
pouiecl out the libations, second, the chanters of theVedic 
hymns, third, the reciters of othei paits of the service, 
fourth, the superior priests, who watched over the whole, 
and corrected any mistakes 

Meanwhile othei castes had been gradually formed As 
the Aryans moved eastwards from the Indus, some of the 
warnois weie more fortunate than others, or received larger 
shares of tlie conquered lands Such families had not to 
till their fields with their own hands, but could leave that 
work to be done by the aboriginal races wffiom they subdued 
In this way there grew up a class of warriors, freed from 
the labour of husbandry, who sunounded the chief or king, 
and were always ready for battle It seems likely that 
these kinsmen and “ companions of the king ” formed an 
important class among the early Aryan tribes m India, as 
they certainly did among the ancient branches of the race 
m Europe, and still do at the petty courts of India Their 
old Sanskrit names, Kshattnya , Rdjanya, and Rajbansi, 
mean “connected with the royal power,” or “of the royal 
line” , their usual modem name Rdyput means “of royal 
descent ” In process of time, when the Aryans settled 
down, not as mere fighting clans, but as poweiful nations, 
m the middle land along the Jumna and Ganges, this 
wairior class grew m numbers and m power The black 
races had been reduced to serfdom, or driven back into the 
Himalayas and the Ymdhyds, on the noith and the south 
of that fertile tract. The incessant fighting, which had 
formed the common lot of the tribes on theii actual migra- 
tion eastwards from the Indus, ceased A section of the 
people laid aside their arms, and devoted themselves to 
agriculture or other peaceful pursuits. The sultry heats of 
the Middle Land must also have abated their old northern 
enei gy, and led them to love repose Those who, from 
family ties or from personal inclination, preferred a soldier's 
life had to go beyond the frontier to find an enemy 
Distant expeditions of this sort could be undertaken much 
less conveniently by the husbandman than m the ancient 
time, when his fields lay on the very border of the enemy’s 
country, and had just been wrested from it Such expedi- 
tions required and developed a class of regular soldieis 
whose presence was not constantly needed at home for tilling 
the land. The old warrior companions and kinsmen of the 
king formed a nucleus round which gathered all the moie 
daring spirits, and laid the foundation of a military caste. 
Tlie Aryans on the Ganges, m the “ Middle Land,” thus 
found themselves divided into three classes — first, the 
pnests, or Br&hmans , second, the warriors and king's com- 
panions, called m ancient times Kshattriyas, at the piesent 
day B&jputs; third, the husbandmen, or agricultural 
settlers, who retained the old name of Yaisyas, from the 
root vis, which in the Yedic penod had included the whole 
“ people.” These three classes gradually became distinct 
castes } intermaruage between them ceased, and each kept 
more and more strictly to its hereditary employment. But 
they were all recognized as belonging to the “twice-born” 
or Aryan race, were all present at the great national 
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sacniice^, and all worshipped the same bright gods. 
Beneath them wa» a fourth or servile class, called Sudras, 
the remnants of the vanquished aboriginal tribes whose 
lives lad been spared These were “the slave-bands of 
black descent/ the Dasas of the Veda They were distin- 
guished horn their t£ tv ice-born 55 Aryan conquerors as being 
only ** once-born; 5 and by many contemptuous epithets. 
Thev v era not allowed to be present at the great national 
sacrifice^, nor at the feasts which followed them. They could 
never ri&e from their servile condition, and to them was 
aligned the severest toil m the fields, and all the hard and 
dirty work of the village community. Of the four Indian 
castes, three had a tendency to increase As the Aryan 
conquests spread, more aboriginal tribes weie reduced to 
serfdom as Sudras. The warnois, or Kshattnyas, would 
constantly receive additions from the more wealthy or 
enterprising members of the cultivating class. T\hen an 
expedition or migration went forth to subdue new terri- 
tory, all the colonists would for a time lead a military life, 
and their sons would probably all regard themselves as 
Kshattnyas In ancient times entire tribes, and at the 
present day the mass of the population throughout large 
tracts, thus claim to be of the warrioi or Rajput caste 
Moreover, the kings and chief fighting-men of aboriginal 
races who, without being conquered by the Aryans, 
entered into alliance with them, would likely assume 
names of the warrior or Kslattriya rank We see this 
process going on before our eyes among many of the abori- 
ginal peoples The Brahmans, m their turn, seem at first 
to have received into their body distinguished families of 
Kshattriyan descent. In later times, too, we find that 
sections of aboriginal races were “manufactured” into 
Brdhmans The Taisya or cultivating caste did not tend 
in ibis manner to increase. No one felt ambitious to wm 
his way into it, except perhaps tho poor Sudras, to whom 
any change of condition was forbidden. The Taisyas 
themselves tended in early times to rise into the more 
honourable wariior class, and at a later period to be 
mingled with the labouring multitude of Siidras and mixed 
descent. In many provinces they have almost disappeared 
as a distinct caste from the modern population. In ancient 
India, as at the present day, the three conspicuous castes 
were (1) the priests and (2) warriors, of Aryan birth, and 
(3) the serfs or Siidras, the remnants of earlier races The 
Kbhattriyas or Rajputs, at any rate in some parts of India, 
seem to represent a quite separate ethnical movement from 
that of the Brahmans — that is to say, either a different 
Aryan migration into India, or an altogether distinct race 
of perhaps Seythic origin. The Siidras had no rights, and, 
once conquered, ceased to struggle against their fate. But 
a long contest raged between the priests and warriors for 
the chief place in the Aryan commonwealth. 

In order to understand that contest, we must go hack 
to the time when the priests and warriors were simply 
fellow-tribesmen The priestly or Br&hman caste grew 
slowly out of the families of Rishis who composed the 
Tedic hymns, or were chosen to conduct the great tribal 
sacrifices. In after times the whole Brdhman population 
of India pretended to trace their descent from seven 
Rishis But the composers of the Yedic hymns were some- 
times kings or distinguished warriors rather than priests , 
the Veda itself speaks of these royal Rishis ( Edjarshis ), | 
When the Brahmans put forward their claim to the highest ; 
rank, the warriors or Kshattnyas were slow to admit it , | 
and, when the Br&hnmns went a step farther, and declared : 
that only members of their families could be priests, or 
gain admission into the priestly caste, the warriors disputed 
their pretensions In later ages the Brdhmans, having 
the exclusive keeping of the sacred writings, effaced from 
them, as far as possible, all traces of the struggle. They 


taught that their caste had come forth from the mouth ot 
God, divinely appointed to the priesthood from the begin- 
ning of time. Nevertheless, a laige body of Yedic verses 
and & Sanskrit texts has now been brought to bear upon the 
struggle between the Brahmans and Kshattnyas foi the 
highest rank, 1 * * * 

In many of the Aryan tribes, however, the priests failed 
to establish themselves as an exclusive order Indeed, the 
four castes, and especially the Brahman caste, seem only to 
have obtained their full development amid the plenty of 
the Middle Land (. Madhyadesha ), watered by the Jumna and 
the Ganges. The earlier Aryan settlements to the west of 
the Indus remained outside the caste system , the later 
Aryan offshoots to the south and east of the middle land 
only partially carried that system with them But m the 
Middle Land itself, with Delhi as its western capital and 
the great cities of Ajodhya and Benaies on its eastern 
frontier, the Brahmans grew by degrees into a compact, 
learned, and supremely influential body, the makeis of 
Sanskrit literature Their language, their religion, and 
their laws became in after times the standards aimed at 
throughout all India. They naturally denounced all who 
did not submit to their pretensions, and stigmatized the 
other Aryan settlements who had not accepted their caste 
system as lapsed tribes or outcastes (Vnshalas) Among 
the lists of such fallen races we read the name aftei wards 
applied to the lomans or Greeks (Havanas) The Bi Mi- 
mans of the middle land had not only to enforce their 
supremacy over the powerful warriors of their own kingdoms, 
but to extend it among the Aryan tribes who had never 
fully accepted the caste system That must have been the 
slow work of ages, and it seems to have led to bitter feuds 
See Beahmakism, vol iv. p. 201 

While the Brahmans claimed religion, theology, and philosophy Brah- 
as their special domain, and the chief sciences and aits as supple- mamcal 
mentary sections of their divmely-nispired knowledge, they secuied law 
their social supiemacyby codes of law Their earliest Dhm ma- codes 
sdstras , or legal writings, belong to the Siitia period, oi scholastic 
development, of the Veda But their two great digests, upon which 
the fabne of Hindu jurisprudence has been built up, aie of latei 
date The first ot these, the code of Maim, is sepaiated fiom the 
Tedic era by a series of Brahmamcal developments, ot which we 
possess only a few of the intermediate links It is a compilation ot 
the customary law current probably about the 5th century b c , and 
exhibits the social organization which the Biahmans, aftei then 

1 The quarrel between the two sages Yisvanutra and Vaslushtha, 
which runs through the whole Veda, is typical of this stiuggle 
Ymvamitra stands as a representative of the royal-warnor rank, who 

claims to perform a great public sacrifice The whiten obed 
Yashishtha represents the Brdhmans or hereditary priesthood, and 

opposes the wamor’s claim In the end Yisvdmitra established his 
title to conduct the sacrifice, but the Brdhmans explain this by saying 
that his virtues and austerities won admission for him into the pnestly 
family o! Bhngus, He thus became a Biahman, and could lawfully 
fill the pnestly office. Yisvamitra serves as a typical link, not only 
between the pnestly and the worldly castes, but also between the 
sacred and the profane sciences He was the legendary founder of the 

art of war, and his son Susru-fa is quoted as the eailiest authonty on 
Indian medicine. These two sciences of wai and medicine form iupa» 

Vedas, or supplementary sections of the divinely inspired knowledge 
of the Brahmans Another royal Bishi, Vitahavya, “ attained the con- 
dition of Brahmanhood, venerated by mankind,” by a woid of the 
saintly Bhrigu Paiasu-Rdma, the divine champion of the Biahmans, 
was of warnor descent hy his mother’s side Manu, then legislator, 
sprang from the wamor caste , and his fathei is expressly called ‘ ‘ the 
seed of all the Kshattnyas ” But when the Brdhmans had fiimly 
established their supremacy they became reluctant to allow the possi- 
bility of even princes finding an entrance into their sacred order King 
Ganaka was more learned than all the Brdhmans at his court, and per- 
formed terrible penances to attain to Biahmanhood Yet the legends 
leave it doubtful whether he gamed his desire The still more holy but 
probably later Matanga wore his body to skm and bone by a thousand 
years of austerities, and was held from falling by the hand of Inclra 
himself, Nevertheless, he could not attain to Brahmanhood The 
reformer, Gautama Buddha, who m the 6th century befoie Clmst 
overthrew the Brdhman supremacy, and founded a new religion, was a 
pnnee of warrior descent, perhaps bom in too late an age to be adopted 
into and utilized by the Brahman haste. 
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successful stiugglcfoi the supremacy, liad established m the Middle 
Land of Bengal The Biahmans, indeed, claimed foi their laws a 
diyine ougm, and ascnbed them to the first Mann, or Aiyan man, 
30 millions of yeais ago But, as a matter of fact, the laws ol Mann 
aie the result of a senes of attempts to codify the usages of some 
not very extensive centre of Biahmamsm m noithem India, — a 
metncal digest of local customs condensed by degiees fiom a legen- 
dary mass ol 100,000 couplets (slohas) into 2684 They may pos- 
sibly have been 1 educed to their final foim of a wntten code with 
a view to seeunng the system of caste against the popular movement 
of Buddhism, and thus giving a ligid fmty to the privileges of the 
Brahmans 

The second gi eat code of the Hindus, that ofYajnavalkya, belongs 
to a period when Buddhism had established itself, and piobably to 
a terntoiy wheie it was beginning to succumb to the Biahmameal 
leaction It lepiesents the Biahmameal side of the gieat conti o- 
veisy (although a section of it deals with the organization of mona- 
steries), refers to the execution of deeds on metal plates, and 
altogethei marks an advance m legal precision Its compilation be- 
longs to a penod appaiently not earhei than the 2d centui y a d , 
and ceitamly not later than the 6th oi 7th 

These codes deal with Hindu law in thiee branches, namely — (1) 
domestic and civil lights and duties, (2) the administration of 
justice, (3) purification and penance They stereotyped the un- 
written usages which regulated the family life and social organiza- 
tion of the old Aryan communities m the middle land They did 
not pretend to supply a body of law for all the numerous laces of 
India, but only fox Hindu communities of the Biahmameal type 
It is doubtful whethei they quite accurately lepiesent the actual 
customaiy law even in such communities, foi they were apparently 
diawn up with a view to asserting and maintaining the special pri- 
vileges of the Bi airmans This they effect by a ngid demarcation 
of the employments of the people, each caste oi division of a caste 
having its own heieditaiy occupation assigned to it , by stringent 
mles against intei mingling the castes by maniage , by forbidding 
the higher castes, undei seveie penalties, to eat or drink oi hold 
social intercourse with the lowei , and by punishing the lowei castes 
with still moie cruel penances for defiling by then touch the higher 
castes, or m any way infringing on their privileges They exhibit 
the Hindu community m the four ancient divisions ot pnests, 
wamors, cultivators, aud serfs (sildias) But they disclose that 
tins old Aiyan classification failed to represent the actual facts even 
of the Aiyan communities m northern India They admit that the 
mass of the people did not belong to anyone of the four castes, and 
ascribe its oiigiu to mixed concubinage or illicit connexions The 
ancient Biahmameal communities m northern India, as levealed by 
the codes themselves, consisted — fiist, of an Aryan element divided 
into pnests, warnois, and cultivators, all of whom boie the pioud 
title of the twice-bom, and wore the sacred thiead , second, of the 
subjugated laces, “the once-born.” Siidras, and third, of the vast 
lesidue of the Yama-sankaia, literally the “mingled colours, A a 
gieat but unceitam number of castes to whom was assigned a mixed 
descent fiom the four lecognized classes The same division exists 
to this day According to the census of 1871, the separate tubes 
and castes m Lower Bengal do not fall short of a thousand , m the 
Hortli-Westem Provinces the Hindu population was auanged under 
two hundred and ninety-one specified castes besides numerous sub- 
divisions The distinctly recognized “mixed castes” throughout 
Bntish India cannot be estimated at less than three bundled, and 
probably amount to many moie 

As the Brahmans spread then influence eastwards and southwards 
from the Middle Land, they carried their codes with them. The 
number of then sacred law hooks (JDJmrma-sdstras) amounted to at 
least fifty-six, and separate schools of Hindu law spiang up. Thus 
the Dayabhaga version of the law of inheritance pievails m Bengal 
while the Mitakshaia commentary on Y&jnavalkya is current m 
Madias and throughout southern and western India But all 
modern recensions of Hindu law rest upon the ancient codes , and 
these codes, as we have seen, only recorded the usages of ceitam 
Biahmameal cent ies m the north, and peihaps did not fairly lecoid 
even them As the Biahmans gradually moulded the population 
of India into Hinduism, such codes proved too narrow a basis foi 
dealing jWith the rights, duties, and social oigamzation of the 
people. The later Hmdu legislators, accordingly, inculcated the 
recognition of the local usages oi land-law of each part of the 
country, and of each class oi tribe While binding together and 
preserving the historical unity of the Aryan twice-bom castes by 
systems of law founded on their ancient codes, they made provision 
for the customs and diverse stages of civilization of the ruder peoples 
of India, ovei whom they established their ascendency By such 
provisions, alike m lehgion and law, the Brahmans incorporated 
the Indian laces into that loosely eoheient mass known as the Hindu 
population 

It is to this plastic element that Hinduism owes its success, and 
it is an element which English administrators have sometimes over- 
looked The laces of British India exhibit many stages of domestic 
institutions from the polyandiy of the Nans to the polygamy of 


tlie Kuhn Biahmans The structure of then industrial organization 
vanes, fiom the nomadic husbandly of the Buimese to the long 
chain of tenures which m Bengal stietches fiom the piopnetoi 
tin ough a sei ies of middle-men to the actual tiller of the soil Evei y 
stage in human progress is represented, fiom the hunting tribes of 
the cential plateau to the ligid trade guilds of Guzeiat The 
Hindu legislators lecognized that each of these divei&e stages of 
social development had its own usages and common law Ynha- 
spati says “ The laivs (clharma) practised by the various eountnes, 
castes, and tubes, they aie to he preserved, otherwise the people aio 
agitated ” Devala says “ What gods theie aie m any country, 

. and whatsoever be the custom and law anywhere, they are not 
to be despised theie , the law there is such ” Yauhamihira says 
“The custom of the country is fiist to be consideied, what is the 
lule m each coimtiy, that is to be done ” The most teamed Eng- 
lish scholai in southern India has thus summed up the mattei 
“By custom only can the Dhaima-sastra [Hindu law] be the mle 
of otheis than Biahmans [only one-thirtieth of the population of 
Madias], and even m the case of Biahmans it i& veiy often super- 
seded by custom ” 1 

The English, on assuming the government of India, wisely de- 
claied that they would administer justice accoidmg to the customs 
of the people But the high courts enfoice the Biahmameal codes 
with a comprehensiveness and precision unknown m ancient India 
Thus m Bengal the custom of sagai, by which deserted oi dr voiced 
wives among the lower castes many again, was lately tiled avoid- 
ing to “ the spirit of Hindu law ” , while m Madras learned judges 
have pointed out a divergence between the Hindu law as now ad- 
ministered and the actual usages of the people Those usages aie 
unwritten and uncertain The Hindu law is punted in many 
accessible foims, and Hindu banisters are ever pi essmg ltspnnciples 
upon the couits Efforts at eompiehensive codification m Bntish 
India aie thus surrounded by special difficulties, foi it ■would be im- 
proper to give the fixity of a code to all the unwritten half-fluid 
usages cun ent among the three-hunched unhomogeneous castes of 
Hindus, while it might be fi aught with future injustice to exclude 
any of them. Each age has the gift of adjusting its institutions to 
its actual wants, especially among tubes whose customs have not 
been reduced to wntten law Many of those customs will, if left to 
themselves, die out, others of them, that prove suited to the new 
social developments under Bntish rule, will live But the pioce&s 
ot natuial selection must be, to some extent, the work of time, and 
not a single act of conscious legislation This lias been recognized 
by the ablest of Anglo-Indian codifiers They apply the woi d code 
to the systematic aiiangement of the rules i elating to some well- 
marked section of junstic lights, or to some executive department 
of the admimstiation of justice “In its larger sense,” write the 
Indian Law Commissioneis, 1879, “ of a general assemblage of all 
the law s of a community, no attempt has yet been made in this 
country to satisfy the conception of a code The time foi its reali- 
zation has manifestly not arrived.” 

The Brahmans were not merely the depositaries of the 
sacred books, the philosophy, the science, and the laws of 
the ancient Hindu commonwealth, they were also the 
creators and custodians of its secular literature They 
had a practical monopoly of Vedic learning, and their 
policy was to trace back every branch of knowledge and 
intellectual effort to the Veda 

In order to understand the long domination of the 
Brahmans and the influence which they still wield, it is 
necessary to keep in mind their position as the great 
literary caste Their priestly supremacy has been re- 
peatedly assailed, and was during a space of seveial 
hundred years overthrown. But throughout twenty-two Biiliman 
centimes they have been the counsellors of Hindu princes cmhza- 
and the teachers of the Hindu people They represent tl ^ n 
the early Aryan civilization of India, and the essential 
history of the Hindus is a narrative of the attacks upon 
the continuity of that civilization, — that is to say, of 
attacks upon the Br&hmamcal system of the Middle Land, 
and of the modifications and compromises to which that 
system has had to submit. Those attacks range them- 
selves under six epochs — first, the religious uprising of 
the half-Brahmanized Aryan tribes on the east of the 
Middle Land, initiated by the preaching of Buddha m the 
6th century B.c,, culminating in the Buddhist kingdoms 

1 Dr BtnnelTs D&ya- Vibhdgha, Intiod p xv , see also The HmtU 
Law as administered by the High Court of Judicature at Madras, by 
J Nelson, M A., District Judge of Cuddapah, chaps m, and ir. 

(Madias, 1877). 
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about tlic commencement of our eia, and melting into 
modern Hinduism about the 8th century a.d ; second, 
warlike inroads of non-Brahmamcai Aryans or other races 
from the we&t, commencing with the Greek invasions in the 
4th centuiy b c , and continuing under the Grseco-Bactrian 
empire and it* successors to probably the 3d or 5fch century 
a i) ; third, the influence of the non-Aryan tribes of India 
and of the non-Aryan low-castes incorporated from them, 
— an influence ever at work, indeed by far the most power- 
ful agent in dissolving Brahmanism into Hinduism, but 
represented m a special manner by the non-Aryan king- 
doms about the 7th and 8th centuries ad ; fourth, the 
reaction against the low beliefs, priestly oppression, and 
bloody rites which resulted from this compromise between 
Brahmanism and aboriginal worship, a reaction which re- 
ceived an impetus from the preaching of Sankar-Achdrjya, 
who founded a philosophical Sivaite sect m the 8th or 9 th 
century, and received its full development under a line of 
great Yi&hnuvite refoimers from the 12th to the 16th cen- 
turies a d ; fifth, Mahometan invasions and the rule of 
Islam, 1000 to 1765 a.d ; sixth, the English supremacy, 
and the great popular upheaval winch it has produced m 
the 18th and 19th centuries, 

JJiuhthibt Pei tod 

(0th century b c. to 8th centuiy a d.) 

Bud- The fist great solvent of Brahmanism was the teaching 
dhism of Buddha The life of this celebrated man has three 
sides, — its peisonal aspects, its legendary developments, 
and its religious consequences upon mankind. In his own 
person Buddha appears as a prince and preacher of ancient 
India. In the legendary developments of lnstoiy Buddha 
ranks as a divine teacher among Ins followers, as an incai- 
nafcion of Vishnu among the Hindus, and apparently as a 
saint of the Christian church, with a day assigned to him 
in both the Greek and Eoman calendars. As a religious 
founder he left behind him a sj’stem. of beliefs which has 
gained more disciples than any other creed in the world, 
and which, after a lapse of twenty-four centuries, is now 
professed by 5 GO millions of people, or more than one- 
third of the human race. 

The life of Buddha is related at length under Buddhism, 
voL iv. p. 434. In this place it is unnecessary to give more 
than a brief sketch of the history of Buddhism m India. 

On the death of Buddha, five hundred of his disciples 
met in a cave near BAj&griha, to gather together his 
sayings This was the first council. They chanted the 
lessons of their master in three great divisions — the words 
of Buddha to his disciples, his code of discipline, and 
his system of doctrina These became the three collections 
of Buddha's teaching, and hhe word for a Buddhist council 
means literally “ a singing together/' A century after- 
wards* a second council of seven hundred was held at 
Tamil, to settle disputes between the more and the less 
strict followers of Buddhism It condemned a system of 
ten “indulgences" which had grown up, but it led to the 
separation of the Buddhists into two hostile parties, who 
afterwards split into eighteen or more sects. 

Spread During the next two hundred years Buddhism spread 
of Bad- over northern India, perhaps receiving anew impulse from 
dtuHii, fc k e G ree k kingdoms m the Punjab. About 244 no. 
Asoka, the king of Magadha or Behar, became a zealous 
convert to Buddhism He is said to have supported 64,000 
Buddhist priests ; he founded many religious houses, and 
his kingdom is called the Land of the Monasteries (Yihto 
or Behar} to this day. He did for Buddhism what Con- 
stant! ne afterwards effected for Christianity ; he organized 
it on the basis of a state religion. This he accomplished 
by five means— by a council to settle the faith, by edicts 
promulgating its principles, by a state department to watch 


over its purity, by nnssionanes to spiead its doctrines, and 
by an authoritative collection of its sacred books In 244 
b c Asoka convened at PafcnA the thud Buddhist council 
of one thousand elders Evil men, taking on them the 
yellow robe of the order, had given forth then own opinions 
as the teaching of Buddha Such heresies were now 
corrected ; and the Buddhism of southern Asia practically 
dates from Asoka's council In a number of edicts, both Asoka s 
before and after the synod, he published thioughout India edl <*5 
the grand principles of the faith. Such edicts are still 
found graven deep upon pillars, in caves, and on rocks, fiorn 
the Yusafzai valley beyond PeshAwar on the north-western 
frontier, through the heart of Hindustan, to KAthiAwAr 
and the Central Provinces on the south and Orissa m the 
east Tradition states that Asoka set up 64,000 memonal 

columns or topes ; and the thirty inscriptions extant m 
oui own day show how widely these royal sermons were 
spread over India In the year of the council, the king 
also founded a state department to watch over the purity 
and to direct the spread of the faith A minister of justice 
and religion (Dharma MahAmta) directed its operations , 
and, one of its first duties being to proselytize, he was 
specially charged with the welfare of the aborigines among 
whom its missionaries were sent Asoka did not think it 
enough to conveifc the inferior races without looking after 
their material interests Wells were to be dug and trees 
planted along the roads, a system of medical aid was 
established throughout his kingdom and the conquered pro- 
| vmces, as far as Ceylon, for both man and beast Officeis 
were appointed to watch over domestic life and public 
morality, and to promote instruction among the women as 
well as the youth. 

Asoka recognized proselytism by peaceful means as a 
state duty. The rock inscriptions record how he sent 
forth missionaries “ to the utmost limits of the baibanan 
countries,” to “intermingle among all unbelievers” for the 
spread of religion They shall mix equally with BiAhmans 
and beggars, with the dreaded and the despised, both 
within the kingdom “ and in foreign countnes, teaching 
better things.” Conversion is to be effected by persuasion, 
not by the swoid Buddhism was at once the most 
intensely missionary religion m the w r orld and the most 
tolerant This character of a pioselytizmg faith which 
wins its victories by peaceful means, so strongly impressed 
upon it by Asoka, has remained a prominent feature of 
Buddhism to the present day. Asoka, however, not only 
took measures to spread the religion , he also endeavoured 
to secure its orthodoxy He collected the body of doctrine 
into an authoritative version, m the Magadhi language or 
dialect of his central kingdom m Behar, — a version which 
for two thousand years has formed the canon (jMalas ) of 
the southern Buddhists. 

The fourth and last of the great councils was held under 
King Kamshka, according to one tradition, four hundred 
years after Buddha's death The date of Kamshka is still 
uncertain ; but, from the evidence of corns and inscriptions, 
his reign has been fixed in the 1st century after Christ, or, 
say, 40 ad. Kamshka, the most famous of the Saka 
conquerors, ruled over north-western India and the adjoin- 
ing countries His authority had its nucleus m Kashmir, 
but it extended to both sides of the Himalayas, from 
Yarkand and Khokan to Agra and Smd. His council of 
five hundred compiled three commentaries on the Buddhist 
faith. These commentaries supplied m part materials for 
the Tibetan or northern canon, drawn up at a subsequent 
period. The northern canon, or, as the Chinese proudly 
call it, the “ greater vehicle of the law,” includes many 
later corruptions or developments of the Indian faith as 
originally embodied by Asoka (244 b c ) in the “ lesser 
vehicle,” or canon of the southern Buddhists. 
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Tlie Kanislika commentaries weie written in the San- 
skrit language, perhaps because the Kashmir and northern 
pnests who fotmed his council belonged to isolated Aiyan 
colonies, which had been little influenced by the growth 
of the Indian vernacular dialects In this way Kamshka 
and his Kashmir council 40 ad) became m some degiee. 
to the noithem 01 Tibetan Buddhists what Asoka and 
Ins PatuA council (244 bc) had been to the Buddhists of 
Ceylon and the south. 

The missionary impulse given by Asoka quickly bore 
flint In the year after his great council at Patna las 
son Mahindo carried Asoka’s version of the Buddhist 
scnptui es m the Magadhi language to Ceylon He took 
with him a band of fellow missionaries , and soon 
afterwaids Ins sister, the princess Sanghamitta, who had 
entered the order, followed with a company of nuns It 
was not, however, till sis hundred yeais later (410-432 
ad) that the holy books were rendered into P&h, the 
sacred language of the southern Buddhists About the 
same time missionaries from Ceylon finally established the 
faith m Burmah ( 450 ad). The Buimese themselves assert 
that tw T o Buddhist pteacheis landed m Pegu as early as 
207 b c. Some indeed place then arrival just after the 
Patn& council (244 bo ), and point out the mined city of 
Tha-ton, between the Tsi-tang and Sal win estuaries, as the 
scene of their pious labours Siam wots converted to 
Buddhism in G38 a.d } Java received its missionaries 
direct from India between the 5th and the 7th centuries, 
and spread the faith to Bali and Sumatra While souther n 
Buddhism was thus wafted across the ocean, another 
stream of missionaries had found its way by Central 
Asia into China Then first arrival m that empue is said 
to date fiom the 2 d century e c , although it was not till 
05 a d that Buddhism tlieie became an established religion 
The Gueco-Bactuan kingdoms m the Punjab and beyond 
it afforded a favouiabie soil for the faith The Scythian 
dynasties that succeeded them accepted it, and the eailiest 
remains which recent discovery has unearthed m Afghan- 
istan aie Buddhist Kamshka’s council, soon after the 
commencement of the Christian era, gave a fresh impetus 
to the faith Tibet, south Cential Asia, and China lay 
along the great missionary loutes of northern Buddhism; 
the Kirghis are said to have earned Buddhist settlements 
as far west as the Caspian , on the east, the religion was 
introduced into the Korea m 372 ad, and thence into 
Japan m 552 

Buddhism lie vei ousted Brahmanism from any large part 
of India The two systems co existed as popular religions 
during more than a thousand yeais (244 bc to about 800 
ad), and modem Hinduism is the joint product of both 
Certain kings and ceitam eras were intensely Buddhistic, 
but the continuous existence of Brahmanism is abundantly 
proved from the time of Alexander (327 b,c ) downwards 
The historians who chronicled his march, and the Greek 
ambassador Megasthenes, who succeeded them (300 b g ) 
in their literal y labours, beai witness to the predominance 
of the old faith in the period immediately preceding Asoka. 
Inscriptions, local legends, Sanskrit liteiature, and the 
drama disclose the survival of BrAhman influence during 
the next six centuries (244 b c to 400 a.d ) From 400 
ad we have the evidence of the Chinese pilgrims, who 
toiled through Central Asia into India as the birthplace 
of their faith Fa-Hian entered India from Afghanistan, 
and journeyed down the whole Gauge tic valley to the Bay 
of Bengal in 399-413 ad He found BiAhman priests 
equally honoured with Buddhist monks, and temples to the 
Indian gods side by side with the religious houses of his 
own faith Hwen Tsang also travelled to India from 
China by the Central Asia route, and has left a fuller lecoid 
of the state of the two religions m the 7th century His 
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journey extended from 629 to 645 ad, and eveiy where 
throughout India he found the two faiths eagerly competing 
foi the suffrages of the people By that time, indeed, 
Bidhmamsm was beginning to assert itself at the expense of 
the other leligion The monuments of the gieat Buddhist 
monarclis, Asoka and Kamshka, confronted him. fiom the 
time he neared the Punjab frontier , hut so also did the 
temples of Siva and Ins “ dread ” queen BliimA Through- 
out north-western India he found Buddhist convents and 
monks sui rounded by (i swarms of heietics ” The political 
powei was also divided, although the Buddhist sovereigns 
predominated A Buddhist monarch ruled over ten king- 
doms m Afghanistan At Peshdwar the great monastery 
built by Kamshka was deserted, but the populace remained 
faithful In Kashmir king and people were devout 
Buddhists, under the teaching of five hundred monasteries 
and five thousand monks In the country identified with 
Jaipur, on the other hand, the inhabitants were devoted to 
heresy and war 

Buddhist influence m northern India seems, dining the 
7th century ad, to have centred in the fertile doAb or 
plain between the Jumna and the Ganges. At Kanauj 
(KanyAkubja), on the latter river, Hwen Tsang found a 
powei ful Buddhist monarch, SilAditya, whose influence 
leached fiom the Punjab to north-eastern Bengal, and 
from the Himalayas to the NarbadA river There flourished 
one handled Buddhist convents and ten thousand monks. 
But the king’s eldest brother had been lately slam by a 
sovereign of eastern India, a hater of Buddhism , and two 
hundred temples to the BrJhman gods reared their heads 
under the protection of the devout SiUditya himself This 
monarch seems to have been an Asoka of the 7 th century 
a D , and he practised with primitive vigour the two great 
Buddhist virtues of spreading of the faith and chanty 
The foimer he attempted by means of a general council 
m 634 ad. Twenty-one tributary sovereigns attended, 
together with the most learned Bidhman and Buddhist 
monks of thou kingdoms. But the sole object of the con- 
vocation was no longer the undisputed assertion of the 
Buddhist religion It dealt with the two distinct phases 
of the religious life of India First there was a discussion 
between the Buddhists and Brdhmans, especially of the 
SAnkhya and Vaiseshika schools, and then followed a dis- 
pute between the two Buddhist sects who followed respec- 
tively the northern and the southern canons, known as “ the 
greater and the lesser vehicle of the law.” The rites of the 
populace were of as composite a charactei as the doctrines 
of their teacheis. On the fiisb day of the council a statue 
of Buddha was installed with gieat pomp , on the second, 
an image of the sun-god, on the third, a flgure of Siva. 

SilAditya held a solemn distribution of lus royal trea- 
sures eveiy five years Hwen Tsang describes how on the 
plain neai Allah&bAd, where the Ganges and the I umna 
unite then wateis, all the kings of the empire, and a vast 
multitude of people, were feasted for seventy-five days. 
SilMitya brought foith the stores of his palace, and gave 
them away to Bi&hmans and Buddhists, monks and 
heretics, without distinction. At the end of the festival 
he stripped off his jewels and loyal laiment, gave them to 
the bystanders, and, like Buddha of old, put on the rags of 
a beggar, By this ceremony the monarch commemorated 
the Great Benunciation of the founder of the Buddhist 
faith, and at the same time piactised the highest duty 
inculcated alike by the Buddhist and BrAhmamcal religions, 
namely, almsgiving Hwen Tsang describes a distribu- 
tion on a smaller scale in the western kingdom of Valabkl 
(circa 636 ad) “For seven days eveiy year the king 
holds a great assembly at which he distributes to the 
multitude of recluses choice dishes, the three garments, 
medicine, the seven precious things, and lare objects of 
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giat 'value After giving all these in alms lie buys them 
back at double puce* 5 The intellect of this king, we are 
told* wa& wok and narrow, 1 Similar “fields of charity ” 
seem to have been kid by many Buddhist punces m 
nijiaoiy of the Great Evimncmtiun The va^t monastery of 
Xalanda m Btinu foimed a seat of learning which iccilis 
the umveuities of medieval Eiuope Ten thousand monks 
and novices of the eighteen schools there studied theology, 
philosophy, law, science, especially medicine, and practised 
their devotions They were supported fiom the royal 
funds. 

Hwen Tsaug travelled from the Punjab to the mouth 
of the Ganges, and nude journeys into southern India 
But everywhere he found the two religions mingled 
Gaya, which holds so high a sanctity m the legends of 
Buddha, had already become a great Bidhmaa centre 
On the east of Bengal, Assam had never been converted to 
Buddhism In the soutli-vveri, Orissa was a stronghold of 
tin faith , at the seapoit of Tamluk at the mouth of the 
Hugh (Hooghly), the temples to the Brahman gods were five 
times more numerous than the convents of the faithful. 
On the Madras coast Buddhism flourished; and indeed 
throughout southern India the faith seems still to have 
been in the ascendant, although struggling against Brahman 
heretics and their god& 

Decline During the next two centuries Brdlimaniam gradually 
of Bum became the ruling religion. There are legends of peisecu- 
* lsm tioiL* instigated by BrAhman reformers, such as Rumania 
Bhatfca and Sankar-Achdrjya. But the downfall of 
Buddhism, seems to have resulted from natural decay, and 
from new movements of religions thought, rather than from 
any general suppression by the sword. Its extinction is 
contemporaneous with the rise of Hinduism, and belongs 
to a subsequent part of this sketch. In the 11th century, 
only outlying states, such as Kashmir and Orissa, remained 
faithful , and before the Mahometans fairly came upon the 
scene Buddhism as a popular faith had disappeared from 
India. During the list ten centuries Buddhism has been 
a banished religion from its native home But it has won 
greater triumphs in its exile than it could ever have achieved 
in the land of its birth. It has created a literature and a 
religion for more than a third of the human race, and has 
profoundly affected the beliefs of the rest. Five hundred 
millions of men, or So per cent, of the inhabitants of the 
world, still follow the teaching of Buddha Afghanistan, 
Hepal, Eastern Turkman, Tibet, Mongolia, Manchuria, 
China, Japan, the Eastern Archipelago, Siam, Burmah, 
Ceylon, and India at one time marked the magnificent cir- 
cumference of its conquests. Its shrines and monasteries 
stretched in a continuous line from the Caspian to the 
Pacific, and still extend from the confines of the Eussian 
empire to the equatorial archipelago. During twenty-four 
centuries Buddhism has encountered and outlived a series 
of powerful rivals, At this day it forms one of the three 
great religions of the world; and is more numerously 
Mowed than either Christianity or IsHm. In India its 
influence has survived its separate existence. It not only 
left behind it a distinct sect, but it supplied a basis upon 
which Brahmanism finally developed fiom the creed of a 
caste into the religion of the people. This Buddhistic 
influence on Hinduism will be afterwards noticed. The 
distinct sect is known as the Jains who number 
about half ^ a million 2 m India. The noblest survivals of 
Buddhism in India are to be found, not among any peculiar 
body, but in the religion of the people, m that principle 


*■ Report &f Arcl Survey, Western India, fm 1874-75, p S3. 

* Returned by the census of 1872 as 485,020 « Buddhist/ m Indi 
besides the 2,447,831 Buddhists in Buimali Except m a few spot 
chiefly among the spurs of the Himalayas and In south-eastern Bengj 
the Indian Buddhists may be generally reckoned aa Jams, 


i of the brotherhood of man, with the reassertion of which 
each new revival of Hinduism starts, in the asylum which 
the great Hindu sects afford to women who have fallen 
victims to caste rules, to the widow and the out-caste, m 
that genfclene&s and chanty to all men, which take the 
place of a pooi-law in India, and give a high significance 
to the half-satiueal epithet of the “mild” Hindu 

Gi eel-Poman Pei lod 

The external history of India commences with the Greek Greek 
invasion in 327 b c. Some mdiiect tiade between India ljrras iom 
and the Levant seems to have existed fiom very ancient 
times. Homer was acquainted with tin 3 and other articles 
of Indian merchandise by their Sansknt names ; and a 
long list has been made of Indian products mentioned m 
the Bible 4 But the first Greek historian who speaks 
clearly of India was Hecatseus of Miletus (549-486 ec), 
the knowledge of Herodotus (450 b c ) ended at the Indus ; 
and Cte&ias, the physician (401 b cl), brought back fiom 
his residence m Persia only a few facts about the products 
of India, its dyes and fabrics, monkeys and parrots India 
to the east of the Indus was first made known m Europe 
by the historians and men of science who accompanied 
Alexander the Gieat in 327 b c. Their narratives, although 
now lost, are condensed m Strabo, Plmy, and Arrian. Soon 
afterwards Megasthenes, as Greek ambassador lesident at 
a court m the centre of Bengal (306-298 bc), had oppor- 
tunities for the closest observation The knowledge of the 
Greeks and Homans concerning India practically dates from 
his researches, 300 b c 5 

Alexander the Great entered India early m 327 bo, Alex- 
crossed the Indus above Attock, and advanced, without a mlei 
struggle, over the intervening territory of the Taxiles 0 to 
the Jhelum (Hydaspes), He found the Punjab divided 
into petty kingdoms, jealous of each other, and most of 
them inclined to join an invader lather than to oppose 
him. One of these local momichs, Poms, disputed the 
passage of the Jhelum, with a force which, substituting 
guns for chariots, exactly equalled the army of Eanjit Smh, 
the ruler of the Punjab in the present century 7 Plutarch 
gives a vivid description of the battle from Alexander’s 
own letters. Having drawn up his troops at a bend of 
the Jhelum, about 14 miles west of the modem field of 


3 Greek, Kassiteios , Sanskrit, Fasti a , hence, subsequently, tlie 
| name of Cassitendes given to the Scilly Islands fflephas, ivory, 

thiough the Arabian etejoh (from Arabic el, the, and Sanskrit iblia, 
! domestic elephant), is also cited 

4 Dr Bird-wood’s Fandbool to the Bi itish Indian Section of the Pm is 
Exhibition fl/1878, pp 20-35. 

5 The fiagments ot the Inchca of Megasthenes, collected by Dr 
Schwanbeck, with the first part of the Inchca of Aman, the Periplus 
Mans Fiythrcm, and Arrian’s Account of the Voyage of Sea 1 ) elms, 
have been translated m two most useful volumes by Mr J W 
M £ CrmdIe, M.A (Trubner, 1877 and 1879) Th zlndica of Gtesias, 
with the 15th Book of Strabo, is also piomised, and the difficult 
sections referring to India in Ptolemy’s Geogrctphia, properly anno- 
tated, would complete a work of the highest value to Indian history 

6 The Takkas, said to be a Tuiaman race, were the earliest inhabit- 
ants of BAwal Pmdl district They gave their name to the town ol 
Tak&hasila or Taxila, which Alexander found “a rich and large city, 
the most populous between the Indus and Hydaspes 5 ’ (Aman) , it is 
identified with the rums of Den Shaken Taki or Asartu, on the 
road between Lahore and Pmdl Bhatiyan, was the capital of the 
Punjab m 633 a d 

7 Professor Cowell, who thinks that the Greeks probably exaggerated 
the numbers of the enemy, judiciously xemaiks * — “Poras, one of 
several who occupied the Punjab, is said to have had 200 elephants, 
300 chariots, 400 horse, and 30,000 efficient mfantiy , which, ah 
observed by Sir A Buraes, is (substituting guns for ebanots) exactly 
the establishment of Banjit Smh, who was master of the whole Punjab 
and several other territories 3} (Cowell, App ni to Elphmstone’s 
Fist Ind , p 262, eel 1866). Geneial Cunningham, who ha«i given 
a lurid account of the battle, with an excellent map, Anc Cteog of 
India, pp 159-177 (ed. 1871), states the army of Alexandei at “About 
50,000 men, including 5000 auxiliaries under Mophis of Tania.” 
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Chilian vvala, 1 the Macedonian general crossed under shelter 
of a tempestuous night The chariots hurried out by Porus 
stuck m the muddy bank of the river, and m the general 
engagement which followed his elephants refused to face 
the Greeks, and, wheeling round, trampled his own army 
under foot His son fell early in the onset ; Porus him- 
self fled wounded, but, on tendering his submission, was 
confirmed m Jus kingdom, and became the conqueroi’s 
trusted fiiend 

Alexander built two memorial cities ou the scene of his 
victory,' — Bucephalxa on the west bank, near the modern 
Jalalpui, named after his beloved charger slam in the battle, 
and Nicaca, the present Mong, on the east side of the river, 

Alexander advanced south-east through the kingdom of 
the younger Porus to Amritsar, and, after a sharp bend 
backward to the west, to fight the Cathafi at Sangala, he 
reached the Beas (Hyphasis) Theie, at a spot not far from 
the modern battlefield of Sobrdon, he halted his victorious 
standards 2 He had resolved to march to the Ganges , 
but his troops were worn out by the heats of the Punjab 
summer, and their spirits broken by the hurricanes of the 
south-west monsoon The native tribes had already risen 
in his rear, and the conqueioi of the world was foiced to 
turn back before he had crossed even the frontier province 
of India The Sutlej, the eastern districts of the Punjab, 
and the mighty Jumna still lay between him and the 
Ganges A single defeat might be fatal to his army , if 
the battle on the Jhelum had not gone m his favour, not 
a Gieek would have reached the Afgh&n side of the 
passes Yielding at length to the clamour of his troops, 
lie led them back to the Jhelum He theie embarked 
8000 of them in boats previously prepared, and floated 
down the river , the remainder of his army marched m two 
divisions along the banks 

The country was hostile, and the Greeks held only the 
land on which they encamped. At MtrlUa (Mooltan), then 
as now the capital of the southern Punjab, he had to fight a 
pitched battle with the Mali], and was severely wounded 
m taking the city. His enraged troops put every soul 
within it to the sword Farther down, near the confluence 
of the five rivers of the Punjab, he made a long halt, built 
a town, — Alexandria, the modern TJchch, — and received the 
submission of the neighbouring states, A Gieek garrison 
and satrap, left there by Alexander, laid the foundation 
ot a lastmg influence Having constructed a new fleet 
suitable for the greater rivers on which he was now to 
embaik, he proceeded southwards through Sind, and 
followed the course of the Indus until he leached the ocean. 
In the apex of the delta he founded a city — Patala — which 
remains to this day under the name of Hyderabad, the 
capital of Sind 3 At the mouth of the Indus Alexander 
beheld for the first time the majestic phenomenon of the 
tides. One pait of his army he shipped off under the 
command of Nearchus to coast along the Peisian Gulf, 
the other he himself led through southern Baluchistan and 
Persia to Susa, where, after ternhle losses from want of 
water and famine on the march, he arrived m 325 b c. 

Luring his two years’ campaign in the Punjab and Smd, 
Alexander captured no province, but he made alliances, 
founded cities, and planted garrisons. He had trans- 

1 And about tlmfcy miles south-west of Jhelum town 

2 The change m the cornse of the Sutlej has altered the old position 
ot that uver to the Beas at this point The best small map of 
Alexander's loute is No Y m General Cunningham's Am. Geoj of 
India , p. 104 (ed 1871) — 64 miles to the inch 

3 Foi its successive appearances m history, see General Cunning- 
ham’s Am Geoff of India, pp 279-287, under Patala or Nnankot 
lie gives an excellent map of Alexander’s campaign in Smd at p 248 
Patala (Pattala, Pitasila, oi Pattale) was formerly identified with 
Tliatha, a town neai to whore the western arm of the Indus bifuicates 
(M‘Cnndle, Qommeiee and Navigation of the Brytlmean Sea, p 156, 
ed 1379) 


feired much territory to chiefs and confederacies devoted 
to Ins cause, every petty couit had its Gieek faction; 
and the detachments which he left behind at vauous 
positions, fiom the Afghan frontier to the Beas, ancl from 
near the base of the Himalayas to the Smd delta, were 
visible pledges of his leturn At Taxila (Den-Shalian) and 
Nietea (Mong) la the northern Punjab, at Alexandria 
(Uchch) in the southern Punjab, at Patala (Hyderabad) 
m Smd, and at other points along lus route, he estab- 
lished military settlements of Gieeks or allies A large 
body of his troops lemamed m Bactria, and, m the parti- 
tion of the empire winch followed Alexander’s death in 
323 bc, Baefcua aud India eventually fell to Seleucus 
Nicator, the founder of the Syrian monarchy. 

Meanwhile a new power had arisen in India Among 
the Indian adventurers who thronged Alexander’s camp in 
the Punjab, each with his plot for winning a kingdom or 
crushing a aval, Chandra Gupta, an exile fiom the Gangetic 
valley, seems to have played a somewhat ignominious part 
He tued to tempt the wearied Gieeks on the banks oi the 
Beas with schemes of conquest m the rich south-eastern 
provinces , but, having personally offended their leader, he 
had to fly the camp (326 bc) In the confused years Magadka 
which followed, he managed, with the aid of plundering kingdom 
hordes, to form a kingdom on the ruins of the Handa 
dynasty m Magadha, oi Behar (316 b. c ) * He seized 
the capital, Pataliputia, the modern Patna, established 
himself fiimly in the Gangetic valley, and compelled the 
north-western principalities, Greeks and natives alike, to 
acknowledge his suzerainty 5 While, therefore, Seleucus 
was winning lus way to the Syrian monarchy during the 
eleven yeais which followed Alexander’s death, Chandra 
Gupta was building up an empire m northern India 
Seleucus leigued in Syria from 312 to 280 b c , Chandra 
Gupta m the Gangetic valley from 316 to 292 b a In 
312 bo. the power of both had been consolidated, and 
the two new sovereignties were soon brought face to face. 

In that year Seleucus, having lecoveied Babylon, pro- 
ceeded to re-establish his authority in Bactria and the 
Punjab In the latter province he found the Greek 
influence decayed. Alexander had left behind a mixed 
force of Greeks and Indians at Taxila FT o sooner was he 
gone than the Indians rose and slew the Greek governor , 
the Macedonians massacred the Indians , a new governor, 
sent by Alexander, muidered the friendly Punjab pimce, 

Pours, and was himself driven out of the country by the 
advance of Chandra Gupta from the Gangetic valley 
Seleucus, after a war with Chandra Gupta, determined to 
ally himself with the new power m India rather than to 
oppose it. In leturn for five bundled elephants, he ceded 
the Gieek settlements m the Punjab and the Cabul valley, 
gave his daughter to Chandra Gupta in marriage, and 
stationed an ambassador, Megasthenes, at the Gangetic 
court (cuca 306-298 bc) Chandia Gupta became 
familiar to the Gieeks as Sandiocottus, king of the Piasu , 
his capital, Pataliputra, 6 or Patnfi, was rendered into Pali- 
botlira On the other hand, the names of Greeks and 
kings of Grecian dynasties appear in the rock inscriptions, 
under Indian forms r 

Megasthenes has left a life-like picture of the Indian people Mega* 
Notwithstanding some striking eirois, the observations which he ethanes 
jotted down at Patna, tlnee hundred years befoie Christ, give as 

4 Owpus Inset ijjtwnum Indicarum t i. Pief vu 

5 Foi tbe dynasty of Cbandia Gupta see Numsnata Omntaha 
(Ceylon fasciculus), pp 41-50 

6 Tlie modem Patna, oi Pattana, means simply t{ the city " Fui 
its identification with Pataliputiapiua and Mr Kavenshaws crucial dis- 
coveries see General Cunningham's Anc Geog India, p. 452 seq. 

7 The Gieeks as Yonas (Yavanas) are the ’I doves oi Iomans In the 
13th edict of Asoka five Gieek princes appear Antiochns (of Syria), 

Ptolemy (Pluladelphus of Egypt), Antigonus (Gonatus of Macedon), 

Magas (of Gyrene), Alexandei (II of Epuus) 
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accurate an account of the social organization in the Gangctie valley 
as anv which existed wkn the Bengal Asiatic Society commenced 
its labours at the end ot the last u ntuiy (1785) Up to the time 
ot Megasthems the Greek idea of India was a very vague one 
Thor historians spoke of two classes of Indians, — ccitam mountain- 
ous tribes who dwelt m northern Afghanistan under the Caucasus 
or Hindu Kush, and a maritime lace lmng on the coast of Balu- 
chistan Of the India of modem geography lying beyond the Indus 
they puetieally knew nothing It vas this India to the east of 
the' Indus that Megasthenes opened up to the Western world He 
describes the classification of the people, diuding them, howevu, 
into seven castes instead of four, 1 — namely, philosophers, Imsbaml- 
me n, shepherds, artisans, soldiers, inspector, and the counsellois 
of the king The philosophers veie the Brahmans, and the pre- 
scribed stages of their life aie indicated. Megasthenes draws a dis- 
tinction between the Brahmans (Bpaxuwes) and the Sarmanse 
(Sapgdmt), from which some scholars have infeired that the Bud- 
dhist Sarnmnas were a recognized class fifty years befoie the council 
of Asoka But the Surname also include Brahmans in the Hist 
and third stages of their life as students and foiest recluses 2 The 
inspectors 3 or sixth class of Mega&thenes have been identified with 
As elm's Ifahdinatm and Ins Buddhist inspectors of moiah 
The Greek ambassador observed with admiiation the absence of 
slavery m India, the chastity of the women, and the coinage of the 
men. In i aloui they excelled all other Asiatics : they required no 
locks to their doors, above all, no Indian was cxei known to tell a 
lie. Sober and industrious, good farmers, and skilful artisans, they 
scarcely ever had recourse to a lawsuit, and lived peaceably under 
their native chiefs The kingly gov eminent is poi trayed almost as 
dt scribed m Mann, with its hereditary castes of councillors and 
soldiers Megasthenes minimus that India was divided into one 
hundred and eighth n kingdoms, some of which, such as that of the 
Prasii under Chandia Gupta, exercised suzerain powers The village 
bj stem is well described, each little rural unit seeming to he an in- 
dependent republic Megasthenes remarked the exemption of the 
husbandmen (Yam as) from war and public services, and enume- 
rates the dyes, fibres, fabrics, and products (animal, vegetable, and 
mineral) of India. Husbandry depended on the periodical rams , 
and forecasts of the weather, with a new’ to “ make adequate pro- 
vision against a coming deficiency,” formed a special duty of the 
Brahmans. ‘ 1 The philosopher w ho errs m his predictions observes 
silence for the rest of Ins life ” 

Before the year 300 B,c two powerful monarchies had 
thus begun to act upon the Brahmanism of northern India, 
from the east and from the west. On the east, m the 
Gangetic valley, Chandra Gupta (316-292 bc) firmly 
consolidated the dynasty which during the next century 
produced Asoka (264-223 b.c), established Buddhism 
throughout India, and spread its doctrines from Afghanistan 
to China, and from Central Asia to Ceylon, On the west, 
the heritage of Seleucns (312-280 bc.) diffused Greek 
Graeco- influences, and sent foith Gneco-Bactrian expeditions to 
Bactnan the Punjab Antiochus Theos (grandson of Seleucns 
^ cator ) anf l Asoka (grandson of Chandra Gupta), who 
ruled these two monarchies in the 3d century b g , made 
a treaty with each other (256). In the next century 
Eucratides, king of Bactna, conquered as far as Alexander's 
royal city of Pafcala, and possibly sent expeditions into 
Catch and Guzerat, 181-161 b.c. Of the Gr<nco-Bactrian 
monarchs, Menander advanced farthest into Horth-Western. 
India, and his corns are found Horn Cabul, near which he 
probably had Ms capital, as far as Muttra on the Jumna 
The Buddhist dynasty of Chandra Gupta profoundly 
modified the religion of northern India from the east; 
the empire of Seleucus, with its Bactrian and later off- 
shoots deeply influenced the science and art of Hin- 
dustan from the west, 

Greek Brahman astronomy owed much to the Greeks, and 
influence what the Buddhists were to the architecture of northern 
oaart, j^ia, that the Greeks were to its sculpture. Greek 
faces and profiles constantly occur in ancient Buddhist 
statuary, and enrich almost all the larger museums in 

1 Ancient India as described hij MegcustJienes and Arrian, being 
fragments of the Indila, by J. W M‘CrmdIe, M A., p. 40 (ed. 1877). 

2 Brahumeharms and Yanaprartlms ( vk6$m) Weber very properly 

declines to identify the 'tapp.&wa exclusively with the Buddhist 

Sannaua Hist Ind. Lit , p. 28 (ed 1878) 

* The fyopoi (Diodorus, Strabo), ^(cnrojroi (Arrian). 


India The purest specimens have been found m the 
Punjab, where the Ionzans settled m greatest force As 
we proceed eastward from the Punjab, the Greek type 
begins to fade. Purity of outline gives place to luscious- 
ness of form In the female figures, the artists tiust more 
and moie to swelling breasts and towering chignons, and 
load the neck with constantly accumulating jewels Never- 
theless, the Grecian type of countenance long survived in 
Indian ait It is perfectly unlike the present coarse con- 
ventional ideal of sculptured beauty, and may even be 
traced m the delicate profiles on the so-called sun temple 
at Kandrak, built m the 12th century Jld . on the remote 
Orissa shore 

It must suffice to indicate the ethnical and dynastic Ethnical 
influences thus brought to bear upon India, without 
attempting to assign dates to the individual monarchs. enceg 
The chronology of the twelve centuries intervening between 
the Grseco-Bactrian period and the Mahometan conquest 
still depends on a mass of conflicting evidence derived 
from inscriptions, legendary literature, unwritten haditions, 
and coins. 4 Four systems of computation exist based 
upon the Vikramdditya, Saka, Seleucidan, and Parthian 
eras. In the midst of this confusion we see dim masses 
moving southwards from Cential Asia into India The 
Gneco-Bactrian kings are traced by coins as far as Muttra 
on the Jumna; and Sanskrit texts have recently levealed 
their advance through the Middle Land of the Bi&hmans 
(Madhyadesha) to Saketa (or Ajodhya), the capital of Oudh, 
and to Pafcnd in Behar 6 The credentials of the Indian 
embassy to Augustus m 22-20 b.c were written on skins, — 
a circumstance which indicates the extent to which Greek 
usage had overcome Brdhmamcal prejudices During the 
century preceding the Christian era Scythian or Tartar 
hoides began to supplant the Grseco-Bactrian influence in 
the Punjab 

Scythe and Non Aryan Influences 

About 126 b o. the Tartar tribe of Su is said to have Expul 
driven out the Greek dynasty from Bactna, and the Graaco - 51011 of 
Bactrian settlements inthe Punjab were overthrown by the 
Tue-Chn 6 The Scythian migrations towards Ihdia culmi- nasty 
nated m the empire of Kamshka, who held the fouith 
Buddhist council, ci?ca 40 ad , and practically became the 
royal founder of northern Buddhism The Seythic element Scj - 
played an important pait in the history of northern India tlnanSi 
Under Kamshka and his successor a connexion was estab 
lished with the Buddhist nations of central and eastern Asm, 
traces of which survived to the time of Hwen Tsang 
(629-645 a,x> ) in the name of Clnna-pati, about 10 miles 
to the west of the Beas river. 7 China-pati is said to have 
been the town which Kamshka appointed for the residence 
of his Chinese hostages, It ha-s been suggested that the 
Aswamedha, or great horse sacrifice, m some of its Indian 
developments at any rate, was based upon Scythic ideas. 

“It was m effect, 5 ' writes Mr Edward Thomas, “a martial 
challenge, which consisted m letting the victim who was 
to crown the imperial triumph at the year's end go f Lee to 
wander at will over the face of the earth, its sponsor being 
hound to follow its hoofs, and to conqueror conciliate” 
the chiefs through whose territories it passed. Such a 
prototype seems to him to shadow forth the life of the 
Central Asia communities of the horseman class, “ among 

4 Thu evidence is well indicated m the Report of the Archeological 
Surrey of Western India for 1874-75, p 49 (Mr E Thomas’s 
monograph). 

5 Weber, Mist Ind. Lit , p 251-52, with his valuable notes, quot- 
ing Goldstucker {ed 1&7S) 

6 Be Grngnes, supported by Professor Cowell on the evidence of 
coins Appendix to iHphinstone , sirisfor^o//3^ffi J p 269 (ed 1866). 

7 General Cunningham’s Anc, Qmj> Ind , p 200. 
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whom a steed captured iu hostile forays had so frequently 
to be traced from camp to camp, and surrendered or fought 
for at last ” 1 

An effort has been made to trace Buddha himself 
to a Scythic origin. He belonged to a royal stock of 
S&kyas , and the Chinese records supply an intermediate 
link between his birthplace m Bengal and the supposed 
home of his lace m Central Asia It is infeued fLom them 
that a branch of the Scythian hordes who overran western 
Asia about 625 b c made its way to Patala on the Indus, 
the site selected by Alexander m 325 b c for his head- 
quarters in that delta, and still the capital of Sind under 
the name of Hyderabad. One portion of these Patala 
Scythians went westwards by the Persian Gulf to Assyria , 
another section eventually moved north-east into the 
Gangetic valley, and became the S^kyas of Kapilavastu, 
among whom Buddha was born 2 His dying command, 
that he should be buried according to the old custom of 
lus race, and a mound erected over his remains, is opposed 
to the Indo- Aryan form of obsequies by cremation, but it 
is essentially in accord with the Scythian mode of disposing 
of the dead In the topes or funeial mounds of Buddhism 
is seen a reproduction of the royal Scythian tombs of which 
Herodotus speaks 3 It is therefore argued that the 
Christian fathers trace back, by no accident, the Mamcbean 
doctrine to one il Scythianus/ whose disciple Terebmthus 
took the name of Buddha, 4 

Sc y- Whatever may be the value of this conjecture, the 
than influence of the Scythian dynasties m noithern India is an 
tieT S " ^ lstl0rica ^ The northern or Tibetan form of Buddhism, 
represented by Kanishka and his council m 40 A D,, made 
its way down to the plains of Hindustan, and clunng the 
next six centuries competed with the earlier Buddhism of 
Asoka The Chinese pilgum m 629-645 a d found both 
the noithern or Scythic and the southern forms of Buddhism 
in full vigour iu India He spent fourteen months at 
Chma-pati, the town where Kanishka had kept his Chinese 
hostages m the Punjab , and he lecordsthe debates between 
the noithern and southern sects of Buddhists m Oudh, 
Beliar, KdthiAwdr, and at other places The Scythic 
influence m India was a dynastic as well as a lebgious one 
Tho evidence of corns and the names of Indian tribes of leign- 
mg families, such as the S&kas, Huns, and NAgas, point to 
Scythian settlements as far south as the Central Provinces 5 

Many scholais believe that the Scythians poured down 
upon India m such masses as to supplant the previous 
population The Jits or Jats, 6 who form neatly one-half 
of the inhabitants of the Punjab, are identified with the 
Gefcee, their great subdivision the Dhe, with the Dalasi, 
Scytluan whom Strabo places on the shores of the Caspian This 
settle- view i^s received the support of most eminent investigators, 
meilts from Professor H H Wilson to General Cunningham, 
the director-general of the archaeological survey 7 The 
existing division between the Eastern Jhts and the Dhe 
has, indeed, been traced back to the contiguity of tho 
Massa-getse or Great Getse 8 and the Dahae, who dwelt by 

1 Report ofAi clumlogicctl Survey of Western India, pp 3 7, 38, 1876 
But see, m opposition to Mr Thomas’s view, M Senart m the Fiench 
Journ Asiatuque, 1875, p 126 

2 Catena of the Buddhist Scriptures fwm the Chinese, hy S Beal, 

pp 126—130 (Trubner, 1871) 3 Herod iv. 71, 72, 217. 

4 “I believe,” says the greatest living authouty on Indo-Chinese 
Buddhism, “the legend of Sakya was pei verted into this lustoiy of 
Scythianus S Beal, Catena, u t supra, p 129, footnote 

5 Mini’s Sanslnt Texts, chap v vol i, 1868 ; C Grant’s Gazetteer 
of the Central Ti evinces, lxx &c , Ndgptu, 1870 , Reports of the 
Archaeological Survey of India and of Western India , Piofessoi H 
H Wilson (and Dr F Hall), Vishnu Pm dm, n 134 

6 The woid occuis as Jats and Jats, hut the identity of the two 
forms has been established hy lefeienco to the Am-i-Alban Some 
aie Hindus, others Mahometans 

7 See, among other places, pait iv of Ins A ? chceological Repoi l, p 19 

8 Massa means “gieal” m Pclilevi 


the side of each other in Central Asia, and who may have 
advanced together during the great Scythian movement 
towaids India on the decline of the Bactrian empire. 
Without pressing such identifications too closely in the 
service of particular theories, the weight of authoiity is m 
favour of a Scythian origin for tins most numeious anrl 
most mdustnous section of the population of the Punjab. 0 
A similar descent has been assigned to certain of the KAjput 
tubes Colonel Tod, still the standard historian of 
EhjdstMn, strongly insisted on this point. Some relation- 
ship between the J&ts and the Pi dj puts, although obscure, 
is acknowledged , and, although the pcs connubii no longer 
exists between them, an inscription shows that they 
intei married m the 5th centuiy a d 1() Piofessoi Cowell, 
indeed, regarded the arguments for the Scythic descent of 
the Edjputs as inconclusive 11 But the whole evidence now 
collected was not before him, and authouties of gieafc 
weight have deduced alike fiom local investigation 12 and 
from Sansknt literature 13 a Scytluc origin foi the JAts, and 
for some at least of the BAjput tribes We shall see that 
the Scythian hoides also supplied certain o £ the Hon 
Aryan or so-called aboiiginal races of India 

The Scythic settlement was not effected without a 
stmggle As Chandia Gupta advanced from the Gangetic 
valley, and rolled back the tide o£ Greeco-Bactrian conquest 
(ana 312-300 b c ), so the Indian hex oes of tho fiisfc century 
before and aftei Christ are native punces who stemmed the 
tonent of Scythian invasion VikramAditya, king of Ujjara, Expul- 
won lus paramount place in Indian story by dnvmg out slon of 
the invade^ An ora, the Scmvat , beginning in 57 bc 
was founded m honour of Ins achievements Its date 14 
seems at variance with liis legendaxy victories over the 
Scythian Kanishka in the fiisfc century after Christ , 15 but 
his veiy name suffices to commemorate his stmggle against 
the northern hoides as VikramAditya Sakdn, or the enemy 
of the Scythians His reign forms the Augustan era of 
Sanskrit literature , and tiadition lias ascribed the highest 
efforts of the Indian intellect during many cental les to the 
poets and philosophers, or nine gems, of his court As 
Chandra Gupta, who freed India fiom the Greeks, is 
celebrated m the drama Mudm-i dlshasa , so Vikraradditya, 
the vanquisher of the Scythians, forms the central royal 
personage of the Hindu stage 

Vikramdditya’s achievements, however, formed no final 
deliveiance, but merely an episode m a long struggle 
between the Indian dynasties and new races from the 
north Another popular eia, the Bala (literally the 

9 It should be mentioned, howevei, that Hi Trum pp believes them 
to be of Aryan origin {Zeitsch d Deutsch Morg Gesellsch , xv p 
690) See Mi J Beames’s admirable edition of Sn Hemy Elliot’s 
Glossary of the Races of the Nath- Western Pi ounces, vol i pp, 

103-137 (ed 1869) 

10 luscnption discoveied m Kotah state , No 1 of Inscuption Ap- 
pendix to Colonel Tod’s Annals and Antiquities of RdgdsthCm, -vol i. 
p 701, note 3 (Madras reprint, 1873) 

11 Appendix to Elphmstone’s Hist Ind , pp 250 seq (ed 1866) 

12 Tod’s Rdjdsthtin, pp 52, 4S3, 500, &c , vol l (Madias repunt, 

1873) 

13 Di Fitz-Edward Hall’s edition of Profcs&oi H H Wilson’s Vishnu 
Pmdna, vol n p 134 The Hunas, accouhng to Wilson, were “the 
White Huns, who weie established in the Punjab and along the Indus, 
as we know from Arrian, Stiabo, and Ptolemy, continued by recent 
discoveries of their coins and hy inscuptions ” “I am not pi epaied , 13 
says Di Pitz-Bdwaul Hall, “to deny that the ancient Hindus when 
they spoke of the Hiinas included the Funs. In the Middle Ages, 
howevei, it is certain that a race called Huna was understood by the 
learned of rndia to form a division of the K&hattnyas Piofessor 
Dowson’s Diet Ilmd Mythology, &c , p 122 

14 Sammtsara, “ the yeai ” The uncertainty which sunounds even 
this long accepted finger-post m Indian chronology may be seen fiom 
Hi J Peigusson’s paper “On the Saka and Samvat and Gupta Eias,” 

Journal Roy As Roc , new senes, vol xn , especially p 172 

15 The Hushka, Juslika, and Kanishka family of the Raj A Tarangmi, 
or cluomcles of Kashmfi, are pioved by inscriptions to belong to the 
4th century of the Seleucidan era, or the 1st century a.~d 
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Scythian), takes its commencement m 78 a, a, 1 and is 
supposed to commemorate the defeat of the Scythians by 
Early a kin- of southern India, Sahvahaua 2 During the seven 
Indian centuries which followed, three poweiful monarchies, the 
SAH Gupta*, and Yalabhfe, established themselves m 
northern and western India The Sahs> of SmAshtra are 
traced by coins and mscuphons from GO or 70 b c to aftei 
235 ad ' After the Bills come the Guptas of Ivanauj, 4 in 
the North-Western Provinces, the Middle Land (Madhya- 
desha) of ancient Brahmanism, The Guptas introduced an 
era of their own, commencing in 319 bc, and ruled in 
person or by viceroys over northern India dmmg one 
hundred and fifty years, as far to the south-west as 
Kathiawar The Gupta dynasty was overthrown by 
foreign invaders, apparently anew influx of Huns or Tartars 
from the north- we^fc (150-470 ad). The Yalabhis 
succeeded the Guptas, and ruled over Cutcli, the north- 
western districts of Bombay 5 and Malwa, from 480 to 
after 722 ad 0 The Chinese pilgrim gives a full account 
of the court and people of Yalabhl (G30-640 ad). 
Buddhism was the stats religion, but heretics (Bnthmans) 
abounded, and the Buddhists themselves weie divided 
between the northern school of the Scythian dynasties and 
the southern or Indian school of Asoka. The Yalabliis 
seem to have been overthrown by the eaily Aiab invaders 
of Sind in the 8th century 

The relations of thc*e tinea Indian dynasties, the Sdlis, 
Guptas, and Yalabliis, to the successive hordes of Scythians 
who poured down on northern India aie obscuie There 
is abundant evidence of a lung-continued struggle, but the 
attempt to assign dates to its chief episodes has not yet 
produced results which an be accepted as final. Two 
Yikramfiditya Sakdris, or vanquishers of the Scythians, are 
required for the piirpov.s of chronology ; and the great 
battle uf Konir, imr Multan, at which the Scythian hosts 
perhhed, In* been shifted backwaids and forwards from 
78 to oil a ij * The truth seems to be that, during the 
ih*t siv centuries of the Christian era, the fortunes of the 
Scythian or Tartar nees ro*e and fell from time to time m 
northern India They more than once sustained great 
defeats, and they mors than once overthrew the native 
dynasties Their presence is abundantly attested during 
the century before Christ, represented by Yikram&ditya 
(57 bc.), during the first century after Christ, represented 
by the Kanishka family (2 b.c, to 87 a d.) ] and thence 
to the time of Cosmos Indicopleustes, about 535 a d, The 
latest writer on the subject 8 believes that it was the White 
Huns who overthrew the Guptas between 46 j and 470 a.d 
H e places the great battles of Konir and Maushari, which 
“freed India from the Sdkas and Ednas,” between 524 
and 544 a.d. Cosmas Indicopleustes, who traded m the 
Bsd Sea about 5oo ad, speaks of the Huns as a powerful 
nation in northern India m Ins days. 9 


J Monday, 1 4th March, 78 a d Julian s{y]/\ 
i/, G « nCTal , Cmmn & hm See also Mr E Thomas’s letter, dated 
1 8th September 1874, to the Academy, which brings this date within 
the period of the Kmislika family (2 B c. to 87 a d ) 

3 % 3I f SeMrm See Mr R Thomas, “ On the Coins of the £Uh 
Ivmgs, t ahrol Rep Western India, p, 44, 1876; and Dr J. Fer- 
gti^on, Junta J?,n f As Soc . 1880, 

4 Kuw a im n oi only 17,000 inhabitants m Farrakhabdd district 
but witli rums attending over a semicircle of 4 miles in diameter 

5 Lat-dem, including the collectorafes of Surat, Broach. Eana, and 

parts of Baroda territory. 3 

j}p ^Q le g ^ nfia ^ 0 ^ 13 lvor ^ e ^ out detail bj MrE Thomas, ui supra, 

Jr 78 AtJ) < tlie received date, commemorated hv the 

' |jetWc l e i n C2 4 and 544 a d 5 is suggested by Dr Fergusson 
(p 284 of Joum May. As . &c , vol su ) in the latest discussion of 
the subject during 1 880 

*I>rJ Fersusson, id suj»a> pp 232-284, Ac 
® Typographic Ckmiwwt, lib. si p. 338, Paris, 1707, mud 
tergusson, td supra. 


While Greek and Scythic influences had thus been at Non- 
work in northern India during nine centuries (327 bc to Aryan 
544 a d ), another element was profoundly affecting the d ^ as ‘ 
future of the Indian people In a previous section we ties 
have traced the fortunes, and sketched the piesent condition, 
of the non-Aiyan ** aborigines ” The Bmliimmeal Aiyans 
never effected anything like a complete subjugation of these 
eat her races The tribes and castes of non-Aryan ongm 
still number about IS millions in British temtoiy, the 
castes who claim a pure Aryan descent aie under 17 
millions The non-Aiyans have influenced the populai 
dialects of almost every province, and in southern India 
have given their speech to 46 millions of people The 
Yedie settlements along the five livers of the Punjab were 
merely colonies oi confederacies of Aiyan tubes, who had 
pushed in among a non-Aryan population. When an 
Aryan family advanced to a new temtoiy, it had often, as 
m the case of the Pdndava brethien, to clear the foiest and 
drive out the aboriginal people. This double process con- 
stantly repeated itself ^ and so late as 1G57 A d , when the 
Hindu lajft founded the piesent city of Bareilly, his first 
woik was to cut down the jungle and expel the Kathenyas. 

The ancient BiAlimamcal kingdoms of the Middle Laud, or 
Madhyadesha, m the North-Western Provinces and Ouclh, 
weie sunounded by non-Aryan peoples All the legendaiy 
advances beyond the centie of Aryan civilization, narrated 
in the epic poets, weie made into the terutoiy of non- 
Aryan races. When we begin to catch historic glimpses of 
India, we find the most powerful kingdoms mled by non- 
Aryan princes Thus the Nandas, whom Chandia Gupta 
succeeded m Behai, were a Sfidia or non-Aryan dynasty 
and, according to one account, Chandia Gupta and lus 
grandson Asoka came of the same stock 10 

The Buddhist leligion did much to mcoiporate the non- 
Aryan tubes into the Indian polity During the long 
struggle against Grseco-Bactrian and Scythian inroads (327 
bc. to 544 ad.), the Indian aboriginal races must have 
had an ever-increasing importance, whether as enemies or 
allies. At the end of that stiuggle we discover them in 
some of the fairest tracts of northern India In almost 
every district thioughout Oudh and the North-Western 
Provinces mined towns and foits are ascnbed to aboriginal 
races who ruled at different periods, according to the local 
legends, between tlie 5th and 11th centimes A d. When 
the Mahometan conquest supplies an historical footing 
after 1000 a.d,, non-Aryan laces weie m possession of 
some of these districts, and had been lately ousted from 
others. 

The statistical survey has brought to light many traces 
of these obscure peoples. It would be impossible to follow 
that survey through each locality, but we propose, with 
the utmost brevity, to indicate a few of the lesults 
Starting from the west, Alexander the Gi eat found Put wal 
Pmdi district m the hands of the Takkas oi Takshaks, from 
whom its Greek name of Taxila was deiived This people 
has been traced to a Scythian migration about the 6th 
century bc 11 Their settlements in the 4th century B c 
seem to have extended from the Paiopamisan iange 12 m 
Afghanistan deep into northern India Their Punjab 
capital, TaksMsila or Taxila, was the largest city that 
Alexander found between the Indus and the Jhelum (327 


®5? ^^Mhhcm represents Chandia Gupta as related to tlie 
last of tlie Nandas , tlie commentator on the Vishnu Rurdna says lie 
was the son of a Manila By a low-caste woman Professor Dawson*b 
Jjict Hindu Mythology, &c , p 68 (Trubner, 1879). 

Such dates have no pretension to be anything more than intelligent 
conjectures based on very inadequate evidence. With regaid to tlie 
lakshaks, see Colonel Tod and the authorities -which he quotes, PMs~ 
i?Vm h 53 passim ; 93 seq (Madras leprrat, 1873). 

Where Alexander found them as the Pai&-tacffi-~paMn, or Ilill 
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b c ) 1 SahhAvana, from whom the SAka or Scythian era 
took its commencement (78 a d ), is held by some authouties 
to have been a Takshak 2 In the 7 tk centniy a d Taki, 3 
perhaps deuverl from the same race, was the capital of the 
Punjab. The Scythic Takshaks are supposed to have been 
the source of the gieat serpent lace, the Takshaks or NAgAs, 
who figuie so prominently m Sanskrit literatuie and art, 
and whose name is still retained by the NAgA tribes of 
oui own day The woids Nag A and Takshak m Sanskut 
both mean “ a snake,” or mythological tailed monster. The 
Takshaks are identified with the Scythian Takkas, and the 
NAgAs have been connected with the Tartar patriarch 
Nagas, the second son of El-khAu 4 The two names, 
however, seem to liave been applied by the Sanskrit wnteia 
to a variety of non-Aryan peoples m India, whose religion 
Non- was of an anti-Aryan type We learn, for example, how 
Aryans the four PAndu biethien of the MahAbhAiata turned out 
of north- the snake-lung Takshaka from his primeeval KhAndava 
India foie3t The Takshaks and NAgAs were the ties and seipent 
worshippeis, whose nfces and objects of adoiatLon have 
impressed themselves so deeply on the architecture and 
sculp fcm e of India The names were applied m a confused 
manner to different races of Scythic ougm , and the greatest 
autliouty on tree and serpent woiship m India has 
deliberately selected the term <c Scythian” for the anti- 
Aiyan elements which enteied so largely into the Indian 
religions both m ancient and modern times. 5 The Chinese 
records give a full account of the NAgA geography of ancient 
India. They enumerate numerous and powerful NAgA 
kingdoms, from which Buddhism derived many of its con- 
verts, The Chinese chroniclers, indeed, classify the NAgA 
princes of India into two great divisions, as Buddhists and 
non-Buddhists, The serpent worship which formed so 
typical a characteristic of the Indo-Scythic laces led the 
Chinese to confound them with the objects of their adop- 
tion , and the Indian NAgAs and their utes seem to have 
supplied the Diagon races of Chinese Buddhism and 
of religious and secular art in China. 

Ghak- As the Creek invaders found PiAwal Find! district in 
kars possession of a Scythic lace of Takkas in 327 bc, so the 
MusalmAn conqueror found it inhabited by a fierce non- 
Aryan lace of Ghakkars thirteen hundred years later. The 
Ghakkars for a time impeiilled the safety of Mahmfid of 
Ghazni in 1008 a.d. Ferishta describes them as savages 
addicted to polyandiy and infanticide. The tide of 
Mahometan conquest rolled on, hut the Ghakkars remained 
m possession of their submontane tract. In 1205 they 
slew the second Mahometan conqueier of India, Muhammad 
Ghori, m his tent, and ravaged the Punjab to the gates of 
Lahore, and, m spite of conversion to IslAm by the sword, it 
was not till 1525 that they made their submission to BAbar 
in return for a grant of countiy During the next two cen- 
turies they rendered great services to the Mughal dynasty 
against the AfghAn usurpers, and rose to high influence in 
the Punjab. Duven from, the plains by the Sikhs m 1765, 
the Ghakkar chiefs maintained their independence in the 
Murree (Mam) Hills till 1830, when they were crushed 

1 Ainan The Brahman inythologists, of course, found an Aiyan, 
pedigiee foi so important a poison as King Takslia, ami make him the 
son of Bhaiata, and nephew of Rama-cliandra 1 

2 Tod, Rajasthan, i 95 (ed 1873) 

3 Tab, or Asaiur, 45 miles west of Lahoi e General Cunningham, 
Anc Geog hid, p 191, and map vi (ed 1871), This Tab lies con- 
siderably to the south east of the Tak&hasila of Alexanders expedition 

4 Tod, Mjtfstktin, i 53 (ed 1873) 

6 DrJ Fergusson’s T)ee and Seipent Woiship. , p 71-72 (India 
Museum, 4to, 1868) For the lesults of moie recent local reseaich, 
see Mr Rwett-C&rnac’s papers m the Journ of the As Soc , Bengal, 
“ The Snake Symbol m India,” ct Ancient Sciilptunngs on Rocks,” 
c( Stone Caivmgs at Mainpun,” &c , ancl the Hon Edo Sahib Vidi- 
vanaks N duly an Mandlik’s “ Serpent Woiship in. Western India,” and 
othei essays, m the Bombay As Soc Journal 


after a bloody struggle, In 1849 PtAwal Pmdi passed, 
with the rest of the Sikh territories, under Bntish rule. 

But the Ghakkais revolted fom yearn aftei waids, and 
threatened Munee, the summer capital of the Punjab, so 
late as 1857. They now number only 10,153 persons, 
described by the British officers as “ a fine spirited race, 
gentlemen m ancestry and bearing, and clinging under all 
reverses to the traditions of noble blood/ 

We have selected the inhabitants of RAwal Pmdi district 
to illustrate the long-continued presence and vitality of the 
non- Aryan laces m India We shall deal more briefly 
with othei paits of the country. Proceeding inwards to 
the North-Western Provinces, we find traces of an early 
Buddhist civilization having been overturned by mde non- 
Aryan races. In Bareilly district, for example, the wild 
Alurs from the noith, the Blills horn the south, and the Bkfis, 
Bhais from the west seem to have expelled highly developed 
Aryan communities not long before 1000 a d Still farther 
to the east, all remains of piekistouc masonry m Oudh 
and the Noith-Westem Provinces are assigned cithei to 
the ancient Buddhists or to a medieval lace of Bhais The Bhais 
Bhars appear to have possessed the noith Gangetic plains 
in the centuries coeval with the fall of Buddhism Their 
kingdoms extended over most of Oudh, and lofty mounds 
covered with ancient groves still mark the sites of then 
forgotten cities. They are the mysterious “fort-buildeis ” 
to whom the peasantry asenbe any ruin of unusual size. 

In the western distucts then power is said to have been 
crushed by the Sliaiki dynasty of Jaunpm in the end of the 
14th century In the eastern districts of the north Gan- 
getic plain, the Bhais figuie still more prominently m local 
traditions, and an attempt has been made to tiace their 
continuous history In Gorakhpur district a movement of 
aboiigmal Thaius and Bhars seems to have overwhelmed 
the early outposts of Aiyan civilization seveial centimes 
before Christ They afterwards became vassals of the 
Buddhist kingdom of Behar on the south-oast, ancl on tho 
fall of thatpowei, about 550, the Bhars regained their 
independence. The Chinese pilgrim m the 7th century 
comments on the large numbei of monasteries and towers in 
this region — the latter probably monuments of the struggle 
with the aboriginal Bhats, who weie theie finally crushed 
between the 7th and 10th centimes 
As we advance still farther eastwards into Bengal, we 
find that the non-Aryan laces have within historical time 
supplied a laige part of the Hindu population. In the 
north the Koch established then dominion upon the nuns Koch, 
of the Aryan kingdom of KAmuip, which the AfghAn king 
of Bengal had overthrown m 14S9 The Koch gave their 
name to the native state of Kuch (Gooch) Behar, and their 
descendants, togeLher with those of other non Aryan 
tribes, foim the mass of the people in the neighbouring 
British distucts. Some eluded the effects of their low 
ougm by becoming MusalmAns, and thus obtained that 
social equality which IslAm giants to all mankind. The 
rest have merged more or less into the Hindu population , 
but masses of them claim, m virtue of their position as an 
old dominant race, to belong to the K&hafctiiya caste 
They call themselves RAjbansls, a term exactly correspond 
ing to the RAjputs of western India The iAjAs of Kuch 
Behar lay claim to a divine origin, in order to conceal their 
aboriginal descent, and all remembrance of the Koch tribe 
is carefully avoided at court. 

Proceeding still eastwards, we enter the adjacent valley 
of Assam, until last century the seat of another non-Aryan 
ruling race. The Ahams entered Assam from the south- Ahams 
east about 1350 (*), had fixmly established their power 
by 1663, gradually yielded to Hinduism, and were over- 
powered by fresh invasions from Burmali between 1750 
and 1820, when the valley was annexed to British India 
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By the Burmese tlie Aim ms have been completely crushed 
as a dominant race, and tlieir national pnests, to the 
number of 179,000, hive been forced to till the soil to gain 
their living Bat the people of Assam are still so essen- 
tially made up of aboriginal races and their Hinduizecl 
descendants that not 05,000 persons of even alleged pure 
Aryan descent can be found in a population exceeding 4 
millions 

Non- We liave hitherto confined our survey to the country on 
Aryans the north of the Ganges. If we pass to the southern 
south Qangetic plain, we find that almost every tract has tradi- 
^ Hons of a non- Aryan tribe, either as a once dominant race 
aBSei or as lying at the root of the local population. The great 
division of Bundelkhand contains several crushed peoples 
of this class, and takes its name from the Bundelas, a tribe 
of at least semi-aboriginal descent As we rise from the 
Gangetic plain into the highlands of the Central Provinces, 
we reach the abiding home of the non-Aryan tribes. One 
such race after another — Gaulis, NAgAs, Gonds, Ahirs — 
ruled from the Satpura plateau. If we turn to the lower 
provinces of Bengal we find the delta peopled by masses 
of non- Aryan origin One section of them has merged 
into low-caste Hindus; another section has sought a 
more equal social organization by accepting the creed of 
Mahomet. But such changes of faith do not alter their 
ethnical type , and the MusalmAn of the delta differs as 
widely in race from the AfghAn as the low-caste Hindu of 
the delta differs from the BrAhman. Throughout southern 
India the non-Aryan elements make np almost the entire 
population, and have supplied the great Dravidian family 
of languages, spoken by 46 millions of people 
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to the Ganges on the west , and it is related that he led 
his armies into the plains of India no less than seventeen 
times In 1001 he defeated Raj A JAipal a second time, 
and took him prisoner. But An and pal, the sou of JAipal, 
raised again the standard of national independence, and 
gathered an army of Rajput allies from the furthest corneis 
of Hindustan The decisive battle was fought m the valley 
of Peshawar Mahmud won the day by the aid of Ins 
Turkish horsemen, and thenceforth the Punjab has been a 
Mahometan province, except dining the brief period of 
Sikh supremacy The most famous of Mahmud’s invasions 
of India was that undei taken m 1024 against Guzei at 
The goal of this expedition was the temple dedicated to Siva 
at SomnAfch, around which so many legends have gathered 
It is leported that Mahnnid maiched through Ajmii, to 
avoid the desert of Sind, that he found the Hindus gathered 
on the neck of the peninsula of SomnAth in defence of then 
holy city; that the battle lasted for two clays, that m the end 
the RAjput warriors fled to tlieir boats, while the Brahman 
priests retired into the inmost shrine; that Mahnuicl, 
introduced into this shnne, rejected all entreaties by the 
BrAhmans to spaie tlieir idol, and all offers of lansom , that 
he smote die image with his club, and foithwitli a fountain 
of precious stones gushed out Until the British invasion 
of Afgh&mst&n m 1839, the club of Mahmiid and the 
sandal- wood gates of SomnAth were pieserved at the tomb 
of the great conqueroi near Ghazni The club has now 
disappeared, and the gates earned back to India by 
General Mott are recognized to be a clumsy forgery. To 
Mahometans Mahnnid is known, not only as a champion of 
the faith, but as a munificent pation of literature The 
dynasty that he founded was not long-lived. Fourteen of 
his descendants occupied Ins throne within little more than 
a century, but none of them achieved greatness A blood- 
feud arose between them and a line of AfghAn princes who 
had established themselves among the mountains of Glim 
| In 1152 BahrAm, the last of the Ghazmvide Tuiks, was 
overthrown by Allah-ud-din of Ghor, and the wealthy and 
| populous city of Ghazni was razed to the ground But 
even the Ghoride conqueror spared the tomb of Mahmiid 
Klmsru, the son of BahrAm, fieri to Lahore, and there 
established the first Mahometan dynasty within India It 
speedily ended with his son, also called Khusru, whom 
Muhammad Ghori, the relentless enemy of the Ghazmvide 
house, carried away into captivity in 1186, 

The Afghans of Ghor or Ghur thus rose to power on 
the downfall of the Turks of Ghazni The founder of the 
family is said to have been Izzud-din al HusAin, whose son 
Allah-ud-din destroyed Ghazni, as aheady mentioned 
Allah-ud-din had two nephews, GlilyAs-ud-dm and Muiz- 
ud-din, the latter of whom, also called Shahab-ud-din by 
MusalmAn chroniclers, and generally known m history as 
Muhammad Ghori, is the second of the great Mahometan 
conqnerois of India. In 1176 lie took MiiltAn and Uchch , 
m 1187 Lalioie fell into Ins hands, m 1191 he was 
repulsed before Delhi, but soon after waids he redeemed 
this disaster. HmdustAn Proper was at that period divided 
between the two lUjput kingdoms of Kanauj and Delhi 
Muhammad Ghon achieved his object by playing off the 
rival kings against each otliei . By 1 1 93 lie had extended Ins 
conquests as far east as Benares, and the defeated Pi Aj puts 
migrated m a body to the hills and deceits now known 
as RAjputAna In 1199 one of his lieutenants, named 
Bakhtiyar, advanced into Bengal, and expelled by an 
audacious stratagem the last Hindu rAjA of MadiyA. The 
entire northern plain, from the Indus to the Brahmaputra, 
thus lay under the Mahometan yoke But Muhammad Ghon 
never settled himself permanently in India, His favourite 
residence is said to have been the old capital of Ghazni, 
while he governed his Indian conquests through the agency 


At the very time that BuddliLm was being crusned out 
of India by the BrAIimame reaction, a new faith was being 
born in Arabia, destined to supply a youthful fanaticism 
which should sweep the country from the HimAlayas to 
Cape Comorin, and from the western to the eastern sea. 
Muhammad, commonly known as Mahomet, the founder 
of IslAm, died at Medina in 632 ad, while the Chinese 
Afahorae- pilgrim Hwen Tsang was still on his travels. The first 
m- Mahometan invasion of India is placed in 664, only thirfcy- 
vmom £ W0 y ears a ftei the death of the prophet The Punjab is 
said to have been ravaged on this occasion with no per- 
manent results. The first Mahometan conquest was the 
outlying province of Sind, which from the point of view 
of geology may be regarded as a continuation of the desert 
of BaluchistAn. In 711, or seventy-nine years after the 
death of Mahomet, an Arab army under Muhammad EAsim 
invaded and conquered the Hindus of Sind m the name 
of Waiid I,, caliph of Damascus, of the Bene-Umyyeh Ime. 
In the same year Roderic, the last of the Goths, fell before 
the victorious Saracens m Spain. But in India the bravery 
of the RAjputs and the devotion of the BrAhmans seem to 
have afforded a stronger national bulwark than existed m 
western Europe. In 750 the Hindus rose in rebellion 
and drove out the MusalmAn tyrant, and the land had 
rest for one hundred and fifty years. 

Mahmud The next Mahometan invasion of India is associated witli 
, the name of SultAn Mahmiid of Ghazni. Mahmiid was 
Ghazni. eldest son of Sabuktagln, surnamed Nasr-ud-din, m 
origin a Turkish slave, who had established his rule over 
the greater part of modern AfghAnistAn and Khornan with 
Ghazni as his capital. In 977 Sabukiagin is said to have 
defeated JAipal, the Hindu rAjA of Lahore, and to liave 
rendered the Punjab tributary But his son Mahmiid was 
the first of the great MusalmAn conquerors whose names 
still ring through Asia. Mahnnid succeeded to the throne 
in 997. During Ins reign of thirty-three years he extended 
the limits of his father’s kingdom from Persia on the cast 
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of a favourite slave, Kutab-nd-din Muhammad Gkon died 
m 1 206, being assassinated by some Gliakkar tnbesmen 
while sleeping in his tent by the bank of tlie Indus , on 
his death both Ghor and Ghazni diop out of history, and 
Delhi first appears as the Mahometan capital of India 

On the death of Muhammad Ghon, Kutab-ud-dm at once 
laid aside the title of viceroy, and proclaimed himself 
suMn of Delhi He was the founder ot what is known as 
Slave the slave dynasty, which lasted for nearly a century 
dynasty (1206-1288) The name of Kutab is preserved m the 
vivicn , or pillar of victory, which still stands amid the rums 
of ancient Delhi, towering high above all later structures 
Kutab himself is said to have been successful as a general 
and an administrator, but none of his successor has left a 
mark m lustoiy 

Allah- In 1294 Allah-ud-din Khilji, the third of the gieut 
iid-din Mahometan conquerors of India, raised himself to the 
throne of Delhi by the treacherous assassination of his 
uncle Firoz II, who had himself supplanted the last of 
the slave dynasty Allah-ud-din had already won nnlitaiy 
renown by his expeditions into the yet unsubdued sooth 
He had plundered the temples at Bhilsa m central India, 
which are admired to the present clay as the most interest- 
ing examples of Buddhist architecture m the country At 
the head of a small band of horsemen, he had ridden as 
far south as Deogin m the Deccan, and plundered the 
MailiatU capital. When once established as sultfin, he 
planned more extensive schemes of conquest One army 
was sent to Guzerat under Alaf KMi, who conquered and 
expelled the last R&jput king of Anhalwar or Pdtan 
Another army, led by the sultan m person, marched into 
the heart of RAjpuUna, and stormed the rock-foi tress of 
Ohifcor, where the R&jputs had taken lefuge with then 
women and children A thud army, commanded by Malik 
Kaffir, a Hindu renegade and favourite of Allah-ud din, 
penetrated to the extieme south of the peninsula, scattering 
the unwarlike Diavidian laces, and stripping every Hindu 
temple of its accumulations of gold and jewels To tins 
clay the name of Malik Kaffir is remembeied m the remote 
district of Marlura, m association with irresistible fate and 
every foim of sacrilege 

Allah-ud-din died m 1316, having subjected to Islfim the 
Deccan and Guzerat Three of his descendants followed him 
upon the throne, but their united reigns extended over 
only five years In 1,321 a successful levolt was headed 
by Ghiyas-nd-din Tuglilak, governor of the Punjab, who 
is said to have been of Turkish origin. The Tuglilak 
dynasty lasted for about seventy years, until it was swept 
away by the invasion of Timur, the fourth Mahometan 
conqueror of India, m 1398 Ghiyas-ud-clin, the founder 
of the lme, is only known for having removed the 
capital from Delhi to a spot about 4 miles further to tlic 
east, which he called Tughlakfibfid His son and sue- 
Muliam- cessor, Muhammad Tuglilak, who leigned fiom 1325 to 
mad 1351, is described by Elplunstone as “one of the most 
Tuglilak, accomplished punces and one of the most furious tyrants 
that ever adorned or disgraced human natuie ” He wasted 
the treasure accumulated by Allah-ud-din m purchasing 
the retirement of the Mughal hordes, who had already 
made their appeal ance in the Punjab When the internal 
circulation failed, he issued a forced ctmency of copper, 
which is said to have deranged the whole commerce of 
the country At one time lie laised an army for tlie in- 
vasion of Persia At another he actually despatched an 
expedition against China, which perished miseiably in the 
Him&layan passes When Hindustan was thus suffering 
from his misgovomment, he conceived the project of trans- 
ferring the seat of empire to the Deccan, and compelled 
the inhabitants of Delhi to remove a distance of 700 miles to 
Deogin or Daulat&bdd. And yet dining the reign of this 


sulfcdn both the Tughlak dynasty and the city of Delhi 
are said to have attained their utmost growth Muhammad 
was succeeded by his cousin Firoz, who likewise was not 
content without a new capital, which he placed a few miles 
north of Delhi, and called after his own name Meanwhile 
the remote provinces of the empire began to throw off their 
allegiance to the sultans of Delhi The independence of 
the Afghfin kings of Bengal is generally dated from 1336, 
when Muhammad Tughlak was yet on tlie tkrone The com- 
mencement of the leign of Allah-ud-din, the founder of the 
Bfihmani dynasty in the Deccan, is variously assigned to 
1347 and 1357 Zafar Khdn, the first of the AlunaddMd 
kings, acted as an independent ruler from the time of his 
fiist appointment as governot of Guzeiat m 1391 These 
and othei revolts prepared the way for the fourth gieat in- 
vasion of India under Timfir (Tamerlane) 

Accordingly, when Timfir invaded India m 1398, he Timur’s 
encountered but little organized resistance Mahmfid, the ll ^a&ion, 
last of the Tughlak dynasty, being defeated in a battle out- 
side the walls of Delhi, fled into Guzeiat The city was 
sacked and the inhabitants massacred by tlie victorious 
Mughals But the invasion of Timfir left no permanent 
impress upon the history of India, except in so far as its 
memory fired the imagination of Bdbar (Babei), the founder 
of the Mughal dynasty The details of the fighting and of 
the atrocities may be found related m cold blood by Timfir 
himself in the Malfimt-i-Timtii i, which has been translated 
m Elliot’s History of India as told by its oivn ffisto? tans, 
vol in Timfir marched back to Samaikand as he had 
come, by way of Oabul, and Mahmfid Tuglilak ventured to 
return to Ins desolate capital He was succeeded by what 
is known as the Sayyid dynasty, which held Delhi and a 
few miles of surrounding countiy foi about forty years 
The Sayyids were m their turn expelled by Beloli, an 
Afghan of the Lodi tribe, whose successors removed the 
seat of government to Agra, which thus for the first time 
became the imperial city. In 1525 Bfibar (Baber), the fifth 
in descent from Timfir, and also the fifth Mahometan con- 
queror, invaded India at the instigation of the governor of 
the Punjab, won the victory of Pfiuipat over Ibrdhim, the 
last of the Lodi dynasty, and founded the Mughal empire, 
which lasted, at least in name, until 1857. 

Before entering upon the story of the Mughal empire, it Dynasties 
is desnable to give a short sketch of the condition of of souflr- 
soutkern India at this period, which marks a turning emI:ndln ' 
point in Indian history. The earliest local traditions 
agree in dividing the extreme south into four provinces, 

Kerala, Pandya, Chola, and Cliera, winch togethei made 
up the country of Dravida, occupied by Tamil-speaking 
races Of these kingdoms the greatest was that of 
Pandya, with its capital of Madura, the foundation of 
which is assigned on high authority to the 4th century u c. 

Other early southern cities whose sites can be identified 
aie Combaconum and Tanjore, the successive capitals of 
the Chola kingdom, and Talkad m Mysore, now buried by 
the sands of the Kfiven (Cauvery), the capital of the Cheia 
kingdom. The local JPurana , or chronicle of Maduia, 
gives a list of two Pandyan dynasties, the first of which 
has seventy-three kings, the second forty-three Parakrama, 
tlie last king of the second dynasty, was overthrown by 
the Mahometan invader, Mfilik Kaffir, m 1324, but the 
Musalmta never established their power m the extreme 
south, and a series of Hindu lines ruled at Madura into 
the 18 tli centuiy. No other Dravidian kingdom can boast 
such a continuous succession as that of Madura The 
chronicles enumerate fifty Ckera kings and no less than 
sixty-six Chola kings, as well as many minor dynasties 
which ruled at various periods over fractions of the south, 

Little confidence, howevei, can be placed in Hindu gene 
al ogies, and the early history of the Dravidian laces yet 

NIL - xoo 
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iemaina to be deciphered from mouldenng palm leaves and 
the more ti unworthy inscriptions on copper and stone. 
Authentic Instoiy begins with the Hindu empire of 
Yijiyamgar or Narsingha, winch exercised an ill defined 
sovereignty over the entire south fLom the 12th to the 
10th century. The foundation of the city of Yijayanagar 
is assigned to the year 1113* and to an eponymous hero, 
IUpi Yijaya, the fifth of Ins line. Its extensive nuns are 
still to be traced on the nghfc bank of the Tungabhadia 
river Mtlnn the Madras district of Bellary The city itself 
has not been inhabited since it was sacked by the 
Mahometans in 1565, but vast remains still exist of temples, 
fortifications, tanks, and bridges, haunted by beasts of 
prey and venomous leptiles The empire of Tyayanagai 
represents the last stand made by the national faith m India 
against conquering Islam. For at least three centuries its 
sway over the south was undisputed, and its rajas waged 
wars and concluded treaties of peace with the suit Ana of 
the Deccan on equal terms. 

The earliest of the Mahometan dynasties m the Deccan 
raetan was that founded by Allah-ud-din in 1317 or 1357, which 
Uynas- ] ias rece ived the name of the Bahmani dynasty from the 
Sim supposed Brahman descent of its founder The capital was 
first at Gulborgah, and was afterwards removed to Bidar, 
both which places still possess magnificent palaces and 
mosques in ruins. Towards the close of the 14th century 
the Bahmani empire fell to pieces, and five independent 
kingdoms divided the Deccan among them These were— 
(1) the Add Shdhi dynasty, with its capital at Bljapur, 
founded in 1489 by a son of Amurath II, sultan of the 
Ottomans ; (2) the Kutab Sli&hi dynasty, with its capital 
at Gulconda, founded in 1512 by a Turkoman adventurer, 
(3) the Nizam ShAhi dj nasty, with its capital at Ahmad- 
nagar, founded in 1490 by a Brahman renegade, from the 
Yijayanagar court ; (4) the Imad ShAhi dynasty of Berar, 
with its capital at Fllichpur, founded in 1484 also by a 
Hindu from Yijayanagar , (5) the Barid ShAhi dynasty, 
with its capital at Bidar, founded about 1492 by one who 
is variously described as a Turk and a Georgian slave. It 
is, of course, impossible here to tiaco m detail the history 
of these several dynasties In 1565 they combined against 
the Hindu rAjA of Yijayanagar, wdio was defeated and slam 
m the decisive battle of Talikota But, though the city 
was sacked and the supremacy of Yijayanagar for evei 
destroyed, the Mahometan victors did not themselves 
advance into the south The Naiks or feudatories of 
Yijayanagar everywhere asserted their i ndependence From 
them are descended the well-known PAlegArs of the south, 
and also the present rAjA of Mysore. One of the blood- 
royal of Yijayanagar fled to Chandragiri, and founded a 
line which exercised apierogative of its former sovereignty 
by granting the site of Madras to the English in 1639. 
Another scion claiming the same high descent lingers to 
the present day near the ruins of Yijayanagar, and is 
known as the rAjA of Anagundi, a feudatory of the nizAm 
of Hyderabad. Despite frequent internal strife, the 
sultans of the Deccan retained their independence until 
conquered by the Muglial emperor Aurangzeb in the latter 
half of the 17th century. To complete this sketch of India 
at the time of BAbaFs invasion it remains to say that an 
independent Mahometan dynasty reigned at A hma cUbM in 
Guzerat for nearly two centuries (from 1391 to 1573), 
until conquered by Akbar ; and that Bengal was similarly 
independent, under a line of Afghan kings, with Gaur for 
Mughal their capital, from 1336 to 1573 When, therefore, BAbar | 
dynasty, invaded India in 1525, the greater part of the country was 
Mahometan, ‘but it did not recognize the authority of the 
-Afghan sultan of the Lodi dynasty, who resided at Agra, 
and also ruled the historical capital of Delhi After having 
won the battle of PAnipafe, BAbar was no more acknowledged 
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as emperor of India than Ins ancestor Timur had been 
Iiabai, however, unlike Tirniii, had resolved to settle m the 
plains of Hmdu&tan, and carve out for himself a new 
empire with the help of his Mughal followers His fiist 
task was to repel an attack by the BAjputs of Chitor, who 
seem to hare attempted toie-establish at this time a Hindu 
empue The battle was fought at Sikn near Agra, and is 
memoiable foi the vow made by the easy living BAbai that 
lie would never again touch wine. BAbar was again 
victorious, but died shortly afteiwards m 1530. He was 
succeeded by his son HnmAyun, who is chiefly known as 
being the father of Akbar In HumAyun’s leign the Afghan 
subject Afghans rose in levolfc undei Skei Shah, a native 16 ^ 
of Bengal, who for a short time established his authonty 
o\ei all Hindustan HumAyfin was driven as an exile into 
Pei&ia ; and, while he was flying through the desert of 
Sind, his son Akbai was bom to him m the petty fortress 
of ITmarkot But Slier Shah was killed at the storming 
of the rock-fortiess of KAlmjar, and HumAyiin, after many 
vicissitudes, succeeded m re-establishing his authority at 
Lahoie and Delhi 

HumAyiin died by an accident m 1556, leaving but aAktar 
ciicumscnbecl kingdom, surrounded on eveiy side by 
active foes, to his son Akbar, then a boy of only fouiteen 
years Akbar the Great, the real founder of the Mughal 
empire as it existed for two centimes, was the contempoiaiy 
of our own Queen Elizabeth (1558-1603) He was bom 
m 1512, and his reign lasted from 1556 to 1605 When 
Ins father died he was absent m the Punjab, fighting the 
levolted AfghAns, under the guardianship of Bair Am KhAn, 
a native of BadakshAn, wdiose military skill largely com 
tributecl to lecover the throne foi the Mughal line. For 
the first seven years of his reign Akbai was perpetually 
engaged m warfare His fust task was to establish his 
authority in the Punjab, and m the country around Delhi 
: and Agra In 1568 he stormed the BAjput stionghold 
of Chitor, and conquered Ajmlr In 1570 ho obtained 
| possession of Oudh and Gwalior In 1572 he marched m 
person into Guzerat, defeated the last of the independent 
1 sultAns of AhmadAbAd, and formed the province into a 
Mughal vxceroyalty or subah In the same year his 
generals drove out the AfghAns from Bengal, and 1 ©united 
the lower valley of the Ganges to Hindustan Akbar was 
then the undisputed ruler of a larger poition of India than 
had ever before acknowledged the sway of one man 
But he continued to extend his conquests throughout his 
lifetime. In 1578 Orissa was annexed to Bengal by las 
Hindu general Todar Mall, who forthwith organized a 
revenue survey of the whole province. Cabal submitted 
m 1581, Kashmir m 1586, Sind in 1592, and KandahAr 
in 1 594 At last he turned his arms against the Mahometan 
kings of the Deccan, and wrested from them Beiar ; but 
the permanent conquest of the south was reseived foi 
Aurangzeb 

If the history of Akbar were confined to this long list 
of conquests, his name would on their account alone find 
a high place among those which mankind delights to 
remember But it is as a civil administrator that his 
reputation is cherished in India to the present day With 
legard to the land revenue, the essence of his procedure 
was to fix the amount which the cultivators should pay at 
one-third of the gross produce, leaving it to their option 
to pay in money or in kind. The total land levenue 
received by Akbar amounted to about 16 J millions sterling 
Comparing the area of his empire with the corresponding 
area now under the British, it has been calculated that 
Akbar, three hundred years ago, obtained 15J millions 
where they obtain only 13 J millions, — an amount re- 
presenting not more than one-half the purchasing power 
of Akbar’s 15| millions. The distinction between IMUa 
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land, or the imperial demesne, and jcigir lands, granted 
levenue free or at quit rent m leward for services, also 
dates fiom the time of Akbar As regaids his military 
system, Akbar invented a sort of feudal organization, by 
which eveiy tubntaiy taja took his place by the side of his 
own Mughal nobles In theory it was an aiistociacy based 
only upon military command, but practically it accom- 
plished the object at which it aimed by incorporating 
the hereditary chiefslnps of FtajpuUna among the mush- 
room creations of a Mahometan despotism. Musalmdns 
and Hindus were alike known only as mcmabdms or 
commanders of so many home, the highest title being that 
of amir (ameer), corrupted by European travellers into 
umrah 01 orn ah The third and last of Akbai’s char- 
acteristic measures were those connected with religious 
innovation, about which it is difficult to speak with pre- 
cision. The necessity of conciliating the proud warriors of 
Bijputana had taught him toleration horn his earliest 
days. His favourite wife was a Rajput puncess, and 
another wife is said to have been a Christian Out of 
four hundred and fifteen of his mcumbddrs whose names 
aie recorded, as many as fifty-one were Hindus Start- 
ing from the broad ground of general toleration, Akbar 
was gi actually led on by the stimulus of cosmopolitan 
discussion to question the truth of his inherited faith 
The counsels of his friend Abnl Fazl, comcidmg with 
that sense of superhuman omnipotence which is biecl of 
despotic power, led lnm at last to promulgate a new state 
leltgion, based upon natural theology, and comprising the 
best practices of all known creeds. In this strange faith 
Akbar himself was the prophet, or rather the head of the 
church Every morning he woi shipped the sun m public, 
as being the representative of the divine soul that animates 
the universe, while he was himself worshipped by the 
ignorant multitude 

Akbar died m 1605, m lus sixty-thud year He lies 
bunerl beneath a plain slab in the magnificent mausoleum 
which he had reaied at Sikandia, near his capital of Agra 
As his name is still cheushed m India, so his tomb is still 
honoured, being covered by a cloth presented by Loid 
Northbrook when viceroy in 1873* 

The xeign of Jahdngfr, Ins son, extended from 1605 to 
1627. It is chiefly remarkable for the influence exetcised 
over the empeioi by his favourite wife, surnamed NiirMaltal, 
or the Light of the Harem The currency was struck m hei 
name, and m her hands centred all the intrigues that made 
up the woik of admmistiation She lies buried by the 
side of her husband at Lahore, whither the seat of govern- 
ment had been moved by Jali&ngfr, just as Akbar had 
previously tiansfeired it from Delhi to Agia It was m 
the reign of Jahangir that the English fiist established 
themselves at Suiafc, and also sent their first embassy to 
the Mughal court 

Jahdngfr was succeeded by lus son Shah Jahdn, 
who had rebelled against his father, as Jdhangir had 
rebelled against Akbar Shah Jalidirs reign is generally 
regarded as the penod when the Mughal empire attained 
its greatest magnificence, though not its gieatest extent of 
territory He founded the existing city of Delhi, which 
is still known to its Mahometan inhabitants as Jahdndbad 
At Delhi also he elected the celebrated peacock tin one, 
but his favouute place of lesidence was Agra, where his 
name will ever be associated with the marvel of Indian 
architecture, the Taj Mahbl That most chaste and most 
ornamental of buildings was erected by Slu'th Jahdn as the 
mausoleum of his favouute wife Mumtaz Mahdl, and lio 
himself lies by hei side. It is said that twenty thousand 
workmen laboured on the woik for twenty years Besides 
the Tdj, Shill Jahdu also built at Agra within the old foifc 
the palace and the peail mosque, both of winch, like the 


Tdj, have been preserved to be objects of admuation to the 
present day Sli&h Jali&n had foui sons, whose fratricidal 
wais for the succession duiing their father’s lifetime it 
would be tedums to dwell upon. Suffice it to say that 
Auiangzeb, by mingled treachery and violence, supplanted 
or overthrew his brothers and proclaimed himself emperor 
m 1658, while ShAh Jahffii was yet alive. 

Auraugzeb’s long leign, from 1658 to 1707, may he Auiangzeb 
legarderl as lepresentmg both the culminating point of 
Mughal power and the beginning of its decay. Unattrac- 
tive as Ins charactei was, it contained at least some elements 
of gieatness None of his successor on the thione was 
anything higher than a debauchee or a puppet. He was 
the fiist to conquer the independent sultans of the Deccan, 
and to extend lus authouty to the extreme south But 
even duiing lus lifetime turn new Hindu nationalities were 
being formed m the Maihattds and the Sikhs , while im- 
mediately after Ins death the nawabs of the Deccan, of 
Oudh, and of Bengal laised themselves to piactical in- 
dependence Auiangzeb had indeed enlarged the empire, 
but he had not stiengthened its foundations During the 
ieign of his fathei Shah Jaltan he had been viceioy of the 
Deccan or lather of the noithem portion only, which had 
been annexed to the Mughal empne since the ieign of 
Akbai His early ambition was to conquer the Mahometan 
kings of Bfjapur and Golconda, who, since the downfall of 
Yijayanagar, had been piactically supieme over the south 
This object was not accomplished without many tedious Bisp of 
campaigns, in which Sivajf, the founder of the Marhatta Mailmtta 
confederacy, fiist comes upon the scene In name Sivaji 1X)W 
was a feudatory of the house oE Bfjapur, on whose behalf 
lie held the lock-foits of his native Ghats, but m fact 
lie found his opportunity in playing off the Mahometan 
powers against one anotliei, and in rivalling Aurangzeb 
himself m the ait of tieachery. In 16 SO Sivajf died, and 
lus son and successor, Sambliajl, was betrayed to Auiangzeb 
and put to death. The using Maihatta power was thus 
foi a time checked, and the Mughal armies weie set free 
to operate m the eastern Deccan In 1686 the city of 
Bfjapur was taken by Auiangzeb m person, and m the 
following yeai Golconda also fell No independent power 
then lemamed in the south, though the numerous local 
clueftams, known as pdleg&is and nails, never foimally 
submitted to the Mughal empne Duiing the eaily yeais 
of lus ieign Aurangzeb had fixed his capital at Delhi, while 
he kept Ins dethroned father, Shall Jahffii, m close confine- 
ment at Agia. In 1682 he set out with Ins anny on lus 
victorious march into the Deccan, and from that time until 
Ins death m 1707 he never again returned to Delhi, In 
this camp life Auiangzeb may be taken as representative 
of one aspect of the Mughal rule, winch has been pictur- 
esquely desci ibed by European ti avellers of that day They 
agree m depicting the emperor as a peripatetic sovereign, 
and the empire as held together by its military high- 
ways no less than by the strength of its armies The 
great load limning across the north of the peninsula, 
from Dacca m the cast to Lahoie in the west, is generally 
attributed to the Afghdn usurper. Slier Sluih. The ofchei 
roads branching out southward from Agra, to Suiat and 
Burhanpnr and Golconda, were undoubtedly the woik of 
Mughal times. Each of these roads was laid out with 
avenues of trees, with wells of water, and with frequent 
sardis or rest-houses. Constant communication between 
the capital and remote cities was maintained by a system 
of foot-runners, whose aggregate speed is said to have 
surpassed that of a horse Commerce was conducted by 
means of a caste of bullock-driveis, whose occupation m 
India is baldly yet extinct. Dcdmeof 

On the death of Aurangzeb in 1707, the decline of the Mughal 
Mughal empne set m with extraordinary rapidity. Ton empire 
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emperors after Aurangzeb are enumerated in the chronicles, 
but none of them has left any mark on history. His so 1 
and successor was Bahadur Hliah, who reigned only five 
year^ Then followed m order three sons of Bahddur 
Shall, whose united reigns occupy only five years more 
In 1739 Nadir Sh&h of Persia, the sixth and last of the 
great Mahometan conquerors of India, swept like a whirl- 
wmil over Hindustan, and sacked the imperial city of 
Delhi. Thenceforth the Great Mughal (Mogul) became a 
mere name, though the hereditary succession continued 
unbroken down to our own day Pteal power had passed 
into the hands of Mahometan courtiers and Marhatta 
generals, both of whom, were then carving for themselves 
kingdoms out of the dismembered empire, until at last 
British authority placed itself supreme over all From the 
time of Aurangzeb no Musalman, however powerful, dared 
to assume the title of sultan or emperor, with the single ex- 
ception of TipiPs brief paroxysm of madness The name of 
nmcdb , corrupted by Euiopeans into “ nabob, ; ” appears to 
be an invention of the Mughals to express delegated autho- 
rity, aud as such it is the highest title conferred upon 
Mahometans at the present day, as mahdrdjd is the highest 
title conferred upon Hindus. At first naw&bs were only 
found in important cities, such as Surat and Dacca, 
with the special function of administering civil justice, 
criminal j’ustiee was in the hands of the Jcotivdl, The 
corresponding officials at that time in a large tract of 
country were the mhiluldr and the fatijd&r. But the 
title of subahddr, or viceroy, gradually dropped into 
desuetude, the paramount power was shaken off, and 
nawab became a territorial title with some distinguishing 
adjunct During the troubled period of intrigue and 
assassination that followed on the death of Aurangzeb, two 
Mahometan foreigners rose to high position as courtiers 
and generals, and succeeded m transmitting their power 
to their son^ The one was Chin Kulich Kh&n, also called 
Asof J ah, and still more commonly NizAm-ul-MuIk, who 
was of Turkoman origin, and belonged to the Sunni sect 
His independence at Hyderabad in the Deccan elates from 
1712 The other was Saddafc All Kli&n, a Persian, and 
therefore a Shu, who was appointed subahddr or naw&b 
of Oudh in 1720 Thenceforth these two important pro- 
vinces paid no more tribute to Delhi, though tlieir heredi- 
tary rulers continued to seek formal recognition from the 
emperor on their succession The Marhattds were in pos- 
session of the entire west and great part of the centre of 
the peninsula; while the rich and unwarlike province of 
Bengal, though governed hy an hereditary line of nawdbs 
founded by Murslud Ivali KMn m 1704, still continued 
to pour its wealth into the imperial treasury The central 
authority ne^er recovered from the invasion of Nddir Slidh 
m 1739, who carried off plunder variously estimated at 
from 8 to 30 millions sterling The Marhattds closed 
round Delhi from the south, and the Afghans from the 
west, The victory of Pdnipat, won by Ahmad ShAb 
Dur&ni over the united Marhatta confederacy m 1761, 
gave the Mahometans one more chance of rule. But 
Ahmad ShAb had no ambition to found a dynasty of his 
own, nor were the British m Bengal yet ready for territorial 
conquest Shfth Alam, the lineal heir of the Mughal hue, 
was thus permitted to ascend the throne of Delhi, where 
lie lived during the great part of a long life as a puppet in 
the hands of Malifidajf Sindfcm He was succeeded by 
Akbarll, who lived similarly under the shadow of British 
End of protection, Last of all came Bahddur Sh4h, who atoned 
Ime for assocMon the mutineers in 1857 by banish- 
ment to Burmah. Thus ended the Mughal line, after a 
history which covers three hundred and thirty years 
Mahometan rule remodelled the revenue system, and has 
left behind forty millions of MusalmAns in British India 


Early European Settlements . 

Mahometan invaders have always enteied India from the 
north-west Her new conquerois appioached fiom the sea 
and from the south. From the time of Alexandei to that 
of Yasco da Gama, Europe had enjoyed little direct inter- 
course with the East An occasional traveller bought 
back stories of powerful kingdoms and of untold wealth , 
but the passage hy sea was unthought of, and by land 
many wide deserts and warlike tribes lay between. Com- 
meice, indeed, never ceased entuely, being carried on 
chiefly by the Italian cities on the Meditenanean, which 
traded to the poits of the Levant But to the Euiopeans 
of the 15th centnry India was practically an unknown land, 
vhieh powerfully attracted the imagination of spirits stimu- 
lated by the Renaissance, anrl ardent for discovery. All the 
learning on this subject has been collected by Dr Bird wood 
m Ins admirable Report on the Old Records of the Indict 
Office (1879), from which the present section is largely 
borrowed. In 1492 Christopher Columbus set sail under 
the Spanish flag to seek India beyond the Atlantic, bearing 
with him a lettei to the great khan of Tartary The expedi- Vasco da 
tion under Yasco da Gama started from Lisbon five yeais Bama 
later, and, doubling the Cape of Good Hope, cast anchor 
off the city of Calient on the 20th May 1498, after a pro- 
longed voyage of nearly eleven months Fiom the first 
Da Gama encountered hostility from the “ Moors,” oi lather 
Arabs, who monopolized the sea-borne trade , but lie seems 
to have found favour with the zamoi m , oi Hindu rAjA of 
Malabar It may be worth while to recall the contem- 
porary condition of India at that epoch An Afghan of 
the Lodi dynasty was on the thione of Delhi, and another 
Afghan king was ruling over Bengal Ahmad AbAd m 
Guzerat, Gulbargah, Bljapur, Ahmadnagai, and Ellicbpur 
m the Deccan were each the capital of an independent 
Mahometan kingdom , while the Hindu rdjA of Vijayanagar 
was recognized as paramount over the eutuc south, and was 
perhaps the most powerful monarch to he found at that 
time m all India Neither Mughal nor MaihattA had yet 
appeared above the political horizon 
After staying nearly six months on the Malabar coast, 

Da Gama returned to Eui ope by the same route as he had 
come, bearing with him the following letter fiom the 
zamona to the king of Portugal’ “Yasco da Gama, a 
nobleman of your household, has visited my kingdom and 
has given me great pleasure In my kingdom there is 
abundance of cinnamon, cloves, ginger, pepper, and 
precious stones What I seek from thy countiy is gold, 
silver, coral, and scarlet * The arrival of Da Gama at 
Lisbon was celebrated with national rejoicings scarcely less 
enthusiastic than had greeted the return of Columbus If 
the West Indies belonged to Spain bypuority of discovery, 
Poitugal might claim the East Indies by the same light 
Territorial ambition conspired with the spirit of proselybism 
and with the greed of commerce to fill all Portuguese minds 
with the dream of a mighty Oriental empire The early p^. 
Portuguese discoverers wcie not traders or private adven- gnese ex 
turers, but admirals with a royal commission to conquer pedition; 
tei ritory and pi omote the spread of Christianity A second 
expedition, consisting of thirteen ships and twelve hundred 
soldiers, under the command of Cabral, was despatched in 
1500 ^ “The sum of his instructions was to begin with 
pleaching, and, if that failed, to proceed to the sharp 
determination of the sword 73 On his outward voyage 
Cabral was driven by stress of weather to the coast of 
Brazil. Ultimately he reached Calicut, and established 
factories both, there and at Cochin, m the face of active 
hostility from the natives. In 1502 the king of Portugal 
obtained from Pope Alexander VI, a bull constituting him 
“lord of the navigation, conquests, and trade of Ethiopia, 
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Aiabia, Pei&ia, and India ” In tint yeai Vasco da Gama 
sailed again to the East, with a fleet number mg twenty 
vessels He formed an alliance with, the r&jfts of Ooclnn 
and Cananore against the zamoim of Calicut, and bom- 
barded the latter in his palace In 1503 the great 
Albu- Alfonso d’ Albuquerque is first heaid of, as m com- 

queique ma nd of one of thiee expeditions from Poitugal In 
1505 a large fleet of twenty-two sail and fifteen thousand 
men was sent under Francisco de Almeida, the first 
Portuguese governor and viceroy of India In 1509 
Albuquerque succeeded as governor, and widely extended 
Goa the area of Portuguese influence Having failed m an 
attack upon Calicut, he seized Goa, which has ever since 
remained the capital of Portuguese India Then, saihng 
round Ceylon, he captured Malacca, the key of the 
navigation of the Indian archipelago, and opened a trade 
with Siam and the Spice Islands Lastly, he sailed back 
westwards, and, after penetrating into the Persian Gulf and 
the Led Sea, returned to Goa only to die in 151 5 In 1 524 

Vasco da Gama came out to the East foi the thud time, and 
he too died at Cochin. For exactly a century, from 1500 to 
1600, the Portuguese enjoyed a monopoly of Oriental trade. 

“ Eiom Japan and tlie Spice Islands to the lied Sea and the Cape 
of Good Hope, they were the sole masteis and di&penseis of the 
tieasmes of the east , while their possessions along the Atlantic 
coast of Africa and m Biazil complete their mantmie empiie But 
they never commanded the necessary resources eitliei of miiitaiy 
stiength oi peisonal character for its maintenance ami defence 
They were also in anothei way unpiepaied foi the commeice of 
which they thus obtained the' conti ol Then national chaiactei 

had been formed m their seculai contest with the Morns, and above 
all things they weie knights enant and ciusadeis, who looked on 
every pagan as an enemy at once of Portugal and of Chust It is 
impossible foi any one who has not l ead the contemporary nanatives 
ot their discoveries and conquests to conceive the gross ness of the 
superstition and the cruelty with which the whole nistoiy of then 
exploration and subjugation of the Indies is stained Albuquerque 
alone endeavoured to conciliate the good will of the natives, and to 
live m friendship with the Hindu princes, who weie naturally better 
pleased to have the Portuguese, as governed by him, for then neigh- 
bours and allies than the Mahometans whom he had expelled or sub- 
dued The justice and magnanimity of his i ule did as much to extend 
and confirm the povvei of the Portuguese xu the East as the coinage 
and success of Ins military achievements , and m such veneration 
was Ins memory held by the Hindus, and even by the Mahometans, 
in Goa that they weie accustomed to lepan to his tomb, and theie 
uttei their complaints, as if m the piesence of his shade, and call 
upon God to delivei them fiom the tyranny of his successors The 
cmdLties of Soaiez, Sequeyia, Menezes, Da Gama, and succeeding 
viceroys drove the natives to despeiation, and encouiaged the 
princes of western India m 1567 to form a league against the 
Portuguese, m which they were at once joined by the king of Aclnn 
Then undisciplined armies weie not able to stand against the 
veteian soldieis of Poitugal, 200 of whom, at Malacca, utteily 
louted and put to flight a force of 15,000 of the enemy 
When, m 1578, Malacca was again besieged by the king of Achm, 
the small ganison of Portuguese succeeded in inflicting a loss on 
him ot 10,000 men and all his cannon and junks Twice again, 
in 1615 and foi the last time m 1628, it was besieged, and on each 
occasion the Achmese weie repulsed with equal bravery and good 
fortune B ut these incessant attacks on the Poi tuguese evinced the 
decline of then empiie, while the increased nnlitaiy foices sent out 
to the East pioved an in suppoi table drain on the revenues and 
population of Portugal 

* ‘ In 1580 the ciown of Poitugal, consequent on the death of King 
Sebastian, became united with that of Spam, under Philip II an 
event which proved the last fatal blow to the maritime and commer- 
cial supremacy of Poitugal It pioved fatal m many w r ays, but 
chiefly because the interests of Poitugal m Asia were subordinated 
to the European interests of Spam In 1640 Portugal again became 
a separate kingdom, blit m the meanwhile the Dutch and English 
had appeared m the Eastern Seas, and before their indomitable com- 
petition the Poi tuguese trade and dominion of the Indies witheied 
away as rapidly as it had spuing up The penod of the highest 
development of Portuguese commeice was piobably fiom 1590 to 
1610, on the eve of the subversion of then political pow r ei by the 
Dutch, and when then political administration m India was at its 
lowest depth of degradation At this period a single fleet of Portu- 
guese merchantmen sailing fiom Goa to Cambay oi Suiat would 
number as many as 150 or 250 f car lacks * How only one Portu- 
guese ship sails fiom Lisbon to Goa m the yeai ” 


The only lemammg Portuguese possessions, in India aie Goa, 
Daman, and Diu, all on the west coast, with an aiea of 1086 square 
miles and a population of 407,712 souls The geneial census of 
1871 also letmned 426 Portuguese dwelling m Biitish India, not 
including those of mixed descent, of whom about 30,000 aie found 
in Bombay and 20,000 m Bengal, chiefly nr the neighbouihood of 
Dacca and Chittagong The lattei aie known as Fnmghis , and, 
excepting that they letam the Koimm Catholic faith and European 
surnames, aie scaicelyto he distinguished cither by coloui oi by 
habits of life fiom the natives among whom they live 

The Dutch were the first European nation to break Dutch 
through the Portuguese monopoly. During the 16th cen- settle- 
tury Bruges, Antwerp, and Amsterdam became successively 
the great empoiia whence Indian produce, imported by the 
Portuguese, was distributed to Germany and even to 
England At first the Dutch, following in the track of 
the English, attempted to find their way to India by sailing 
lound the north coasts of Europe and Asia. William 
Barents is honourably known as the leader of three of these 
arctic expeditions, m the last of which he perished Tlie 
fiisfc Dutchman to double the Cape of Good Hope was 
Cornelius Houtman, who reached Sumatra and Bantam m 
1596 Forthwith private companies for trade with tlie 
East were foimed in many parts of the United Provinces, 
hut m 1602 they were all amalgamated by the states-general 
into ie The Dutch East India Company” Within a few 
years the Dutch had established factories on the continent 
of India, in Ceylon, m Sumatia, on the Persian Gulf, and 
on the Bed Sea, besides having obtained exclusive possession 
of the Moluccas In 1618 they laid the foundation of the 
city of Batavia m Java, to be the seat of the supieme 
government of the Dutch possessions m the East Indies, 
which had previously been at Amboyna. At about the 
same time they discovered the coast of Australia, and m 
Hoi tli Ameuca founded the city of New Amsteidam or 
Manhattan, now New York Dining the 17th century 
the Dutch maritime power was the first in the world 
The massacre of Amboyna m 1623 led the English 
East India Company to retire from the Eastern seas 
to the continent of India, and thus, though indirectly, 
contributed to the foundation of the British Indian 
empire The long naval wars and bloody battles between 
the English and the Dutch within the narrow seas weie 
not terminated until William of Orange united the two 
crowns m 1689. In the far East the Dutch ruled 
without a rival, and gradually expelled the Portuguese 
fiom almost all their territorial possessions. In 1635 they 
occupied Formosa, m 1640 they took Malacca, a blow 
from which the Portuguese never recovered , m 1651 they 
founded a colony at the Cape of Good Hope, as a half-way 
station to the East, m 1658 they captured Jaffnapatam, 
the last stronghold of the Portuguese m Ceylon, m 1664 
they wrested from the Portuguese all their earlier settlements 
on the peppei-bearmg coast of Malabar The rapid and 
signal downfall of the Dutch colonial empiie is to be 
explained by its short-sighted commercial policy. It was 
deliberately based upon a monopoly of the trade m spices, 
and remained from first to last destitute of the tine imperial 
spirit. Like the Phoenicians of old, the Dutch stopped 
short of no acts of cruelty towards their rivals in commerce , 
and, like the Phoenicians, they failed to introduce a respect 
for their own higher civilization among the natives with 
whom they came m contact The knell of Dutch 
supremacy was sounded by Clive, when m 1758 he 
attacked the Dutch at Chinsurah both by land and water, 
and forced them to an ignominious capitulation In the 
great French war from 1781 to 1811 England wrested from 
Holland every one of her colonies, though Java was restored 
in 1816 and Sumatra in exchange for Malacca in. 1824. 

At the present time the Dutch flag flies nowhere on the 
mainland of India, though the quaint houses and regular 
canals at Chmsuiah, at Ncgapatam, at Jaffnapatam, and at 
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many petty poita on the Coromandel and Malabar coasts, 
remind tbs traveller of familiar scenes in the Netherlands. 
In the census of 1872 only seventy Dutchmen were 
enumerated thiougkoufc the whole of India 
English The earliest English attempts to leach India were 
maritime ma j e By the North-West Passage In 1496 Hem y YII 
tioa? 1 * granted letter* patent to Jolm Cabot and Ins three sons (of 
whom one was the better known Sebastian) to fit out two 
ships f or the exploration of that route They failed, but 
discovered the island of Newfoundland, and sailed along 
the coast of America from Labrador to Virginia In 155 J 
the ill-fated Sir Hugh Willoughby attempted to force a 
passage along the north of Europe and Asia, the successful 
accomplishment of which has been reserved for a Swedish 
savant of our own generation Sir Hugh perished miser- 
ably, but his second in command, Chancellor, reached a 
harbour on the White Sea, now Archangel Thence he 
penetrated by land to the court of the grand-duke of 
Moscow, and laid the foundation of “ the Russia Company 
for carrying on the overland trade between India, Persia, 
Bokhara, and Moscow/ Many subsequent attempts weie 
made at the North-West Passage from 1576 to 1616, which 
have left on our modern maps the imperishable names 
of Frobisher, Davis, Hudson, and Baffin Meanwhile, m 
1577, Sir Francis Drake had circumnavigated the globe, 
and on his way home had touched at Ternate, one of the 
Moluccas, the king of which island agreed to supply the 
English nation with all the clove3 it produced. “The 
first Englishman who actually visited India was Thomas 
Stephens, in 1579, unless there be any foundation in fact 
for the statement of William of Malmesbury, that in the 
yeai 883 Sighelmus of Sherborne, being sent by King 
Alfred to Home with presents to the pope, proceeded from 
thence to the East Indies to visit the tomb of St Thomas at 
Mykpore (Maihpnr, also called Saint Tliomd, a suburb 
of Madras), and brought back with Mm a quantity of 
jewel* and spices, Stephens was educated at New College, 
Oxford, and was rector of the Jesuits 7 College m Salsette 
His letters to Ms father are said to have roused great 
Overland enthusiasm m England to trade directly with India. In 
to? 1 * 1583 tIiree En S llsil merchants, Ralph Fitch, James New- 
berry, and Leedes, went out to India overland as mer- 
cantile adventurers. The jealous Portuguese threw them 
into prison at Ormuz, and again at Goa. At length 
Newberry settled down as a shopkeeper at Goa, Leedes 
entered the service of the Great Mughal, and Fitch, after 
a lengthened peregrination in Ceylon, Bengal, Pegu, Siam, 
Malacca, and other parts of the East Inches, returned to 
England.” 

The defeat of the “Invincible Armada” in 1588, at 
which time the crowns of Spam and Portugal were united, 
gave a fresh stimulus to maritime enterprise in England; 
and the successful voyage of Cornelius Houtman m 1596 
showed the way round the Cape of Good Hope into waters 
hitherto monopolized by the Portuguese 

East 
India 
Com- 
pany* 


.The foundation of the English East India Company was on th 
J l * 7 -“ In 1599 the Dutch, who had now firmly established the; 
trade in the Jwu>t, having raised the pnee of pepper against ns hoi 
^ alul 8 * > tIm merchants of London held a meeiuur o 
the —u i eptember at i minders* Hall, with the lord mayor m th 
chair, and agreed to form an association for the purpose of tradm 
directly with India Queen Elizabeth also sent Sir Jolm Mildenha] 
Coa&tantmQjile to the Great Mughal to apply for privileges fa 
the LngMh company, for which she was then preparing a charter 
and on the 31st December 1000 the English East India Comrair 
ms incorporated by royal charter under the title of ‘The Governo 
and Company of Merchants of London trading to the East Indies * ; 
I lie original company had only one hundred and twenty-five share 
holders, and a capital of £70,000, which was raised to £400,000 ij 
1612, when voyages were first undertaken on the jomt-sfcoek account 
Courfcen sassociation, known also as “The Assada Merchants," iron 
f f * ot V founded by them m Madagascar, was established m 1635 
but, after a period of internecine rivalry, united with the Louder 


Company m 1650 Inl6o5 the “Company of Meiehant Adven- 
turers” obtained a ehaiter fiom Ciomwell to trade with India, but 
united with, the ongmal company two ycais later A mole 
foimidalde rival subsequently appeared m the English company, oi 
“General Society trading to the East Indies," which was incorpor- 
ated under powerful patronage m 1698, with a capital of 2 
millions steiling According to Eveljn, m Ins Bimy for March 5 
169S, “the old East India Company lost their business against the 
new’ company by ten votes m parliament, so many of their fi rends 
being absent, going to see a tiger baited by dogs ” Hott evei, a com- 
promise was speedily effected though the aibitialion of Loid 
Godolphm m 1702, and the London and the English companies 
weie finally amalgamated m 1709, under the style of “The United 
Company of Merchants of England trading to the East Indies ” 

At the same time the Company advanced a loan to the state of 
£3,190,000 at 3 per cent mteiest, in consideration of the exclusive 
privilege to trade to all places between the Cape of Good Hope and 
the Stiaits of Magellan 

The early voyages of the Company, from 1600 to 1612, aie distm 
guished as the “separate voyages," twelve m number The &ub- 
saibtrs mdividnally boie the expenses of each voyage, and reaped 
the whole profits With the exception of the fourth, all these 
separate voyages were highly prosperous, the profits hardly ever 
falling below 100 per cent Aftei 1612 the voyages w ei e conducted 
on the joint-stock account 

The following chronological sketch of the piogiess of the Company 
in the East is quoted almost veihatmi fiom Dr Bndwood’s valuable 
lepoit — 

“The English weie evetywheie opposed fiom the fust, as the English 
Dutch had been, by the Portuguese , but James Lancaster succeeded settle- 
m the fii&t voyage (1602) m establishing commercial lelationa with meats 
the king of Achm, and at Pnaman m the island of Sumatra, and 
with the Moluccas, and at Bantam, where lie settled a factoiy oi 
* House of Trade 5 m 1603 In 1604 the Company undertook then 
second voyage, commanded by Sii Hemy Middleton, who extended 
their tiade to Banda and Amboyna The success of these voyages 
was so great that it induced a number oi pnvate merchants to 
endeavom to obtain a participation m the tiade ; and in 160G 
James I granted a licence to Sir Edwanl Michelborne and otheis 
to tiade £ to Cathay, China, Japan, Coiea, and Cambaya 7 
Michelborne, liowevei, on arriving in the East, instead of explonng 
new sources of commeiceas the East India Company weie doing, 
followed the pernicious example oi the Portuguese m plimdernm 
the native traders among the islands of the Indian Archipelago He 
in this way secuied a considerable booty, but bi ought great disgrace 
on the British name, and much hindered the Company’s business 
at Bantam In 1608 Captain D Middleton, m command oi the 
fifth voyage, was pievented by the Dutch from tiadmg at Banda, 
but bucceeded m obtaining a cargo at Pulo Way In that year also 
Captain Hawkins m the thud voyage, commanded by Captain 
Feeling, proceeded fiom Surat as envoy fiom James I and the East 
India Company to the comtof the Gi eat Mughal He was graciously 
leceived by the emperoi (Jahangir), and remained three yeais at 
Agra In 1609 Captain Shaipey, who had conducted the fomtli 
voyage, obtained the giant of free trade at Aden, and a cargo of 
pepper at Pnaman In that year also the Company constructed 
the dockyard at Deptford, —which was the beginning, observes Sir 
William Monson, ‘of the increase of gi eat ships in England.’ In 
ojj Hemy Middleton, m command of the sixth vojage, arrived 
before Cambay, and resolutely fought the Portuguese, who tried to 
beat nun off, and obtained some important concessions fiom the 
native powers In. 1610-11 also Captain Hippon, commanding 
the seventh voyage, succeeded m establishing agencies at Masuli- 
patam and in Siam, and at Patama or Patany on the Malay penin- 
sula, and a factory at Pettipoliee 

n <C / R "tJH Gom P an y’ s fleet, of the tenth voyage, under 
Captain Best, was attacked off Swalley, the poit of Smat, at the 
month of the river Tapti, by an overwhelming force of Portuguese, 
who were utterly defeated m four successive engagements, to the 
gieat astonishment of the natives, who had hitherto considered them 
to be invincible The first fnut of that decisive victory was the Suiat 
settlement of a factory at Surat, with subordinate agencies at Gogia, factory. 
Anmadabaa, and Cambay Trade was also opened with the Persian 
o 1 J 1 } 1614 an $ ? en °y was established by Mr Edwards of tlie 
burnt factory at Ajmir In 1615 Sir Thomas Koe was sent out by 
James I as ambassador to the court of Jahangir, and succeeded 
in placrng the Company ? s tiade m the Mughal dominions on amoie 
favourable footing The^ factory at Surat was the chief seat of the 
Company s government in western India until the presidency was 
transferred to Bombay in 1685 In 1618 the English established 
a f actory at Mocha, while the Dutch compelled them to lesign all pi e- 
tensions to the Spice Islands. In that year also the Company failed 
mrts attempt to open a trade with Babul, Batieola, and Calicut, 
through a want of sincerity on the part of the zamoun In 1619 

PerSnGMf ^^ t0 Sattle a faeto]7 bluld a lort at Jaak, m the 
M In 1619 8180 ^ c Treaty of Defence * with the Dutch, to prevent 
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Dutch disputes between the English and Dutch companies, -was latified 
and When it was proclaimed m the East, hostilities solemnly ceased foi 
Portu- the space of an houi, lule the Dutch and English fleets, diessed 
guese out m all then flags and with yards manned, saluted each othei , 
rivalries hut the tieaty ended m the smoke of that stately salutation, 
and peipettul and fiuitless contentions between the Dutch and 
English companies went on the same as evei Dp to that tune the 
English company did not possess any poition of teintoi/ m 
sovereign nght m the Indies, excepting m the island of Lantoie 01 
Gieat Banda That island was go veined by a commercial agent of 
the Company, who had undei him thirty Euiopeans as cleiks, over- 
seers, and warehousemen , and these, with two bundled and fifty 
armed Malays, constituted the only force by which it was piotected 
In the islands of Banda and Pulo Rood, and Rosengyn the Company 
possessed ketones, m each of which weie ten agents At Macassar 
and Achiual&o they possessed faetones or agencies, the whole being 
snboidmatc to Bantam Such was the precarious situation of the 
English Company m the East at the commencement of then long 
stiuggle foi commercial equality with theDutch, whose ascendency m 
the Indian Archipelago was already lii mly established on the basis of 
territorial dominion and authority In 1620 the Dutch, notwith- 
standing the Tieaty of Defence concluded the previous year, expelled 
the English fiom Pulo Boon and Lantoie, and in 1621 from Bantam 
The fugitive factois attempted to establish themselves first at Puhcat 
and afterwards at Masulipatam on the Coromandel coast, but were 
effectually opposed by the Dutch In 1620 also the Portuguese 
made an attack upon the English fleet under Captain Shillmge, but 
were again defeated with gieat loss, and fiom that time the estima- 
tion m which the Portuguese weie held by the natives of India 
steadily declined, while that of the English was proportionately 
laised In that year the Company established agencies at Agia and 
Patna In 1622 the English, joining with the Persians, attacked 
and took Ormuz fiom the Poituguese, and obtained fiom Shah Abbas 
a giant in perpetuity of the customs of Gombioon This was the 
flist time that the English took the offensive against the Poituguese 
In the same yeai the Company succeeded in le -establishing then 
factory at Masulipatam. 

“On the 17th February 1623 occurred the 'Massacie of 
Amboyna , 5 and from that time the Dutch remained masters of 
Lantoie and the neighbouring islands, and of the whole tiade of 
the Indian Archipelago, until these islands were lecaptiued by the 
English m the great naval wars which commenced m 1798 In 1624 
the English, unable to oppose the Dutch, withdrew neaily all then 
factoncs fiom the Archipelago, the Malay peninsula, Siam, and 
Japan Some of the factois and agents retired to the island of 
Lagundy m the Stiait of Sunda, but weie foiced, by its unhealthi- 
ness, to abandon it 

English {t In 1625-26 a factory was established at Armagaon on the Coro- 
iactones. mandel coast, subordinate to Masulipatam , butm 1628 Masulipatam 
was, m consequence of the oppressions of the native governor, foi a 
time abandoned m favour of Aimagaon, which then mounted twelve 
guns and had twenty-three factors and agents In 1629 the factory 
at Bantam was le- established as an agency suboidinate to Surat , 
and m 1630 Armagaon, remfoiced by twenty soldieis, was placed 
under the presidency of Smafc In 1632 the factory was re-estab- 
lished at Masulipatam, by a finnan, known as tbe 'Golden Firman/ 
from the king of Golconda In 1634, by a firman dated Febiuary 2, 
the Company obtained fiom the Great Mughal Iibeity to trade 
m Bengal, without any othei restriction than that then ships 
were to lesort only to Pippli in Orissa The Portuguese weie m the 
same year expelled fiom Bengal In 1634—35 Bantam was again 
laised to an independent piesideney, and an agency was established 
at Tatta, oi ‘Scuidy* In 1637 Courten’s Association (cliaiteied 
1635) settled agencies at Goa Baticola, Karwar (Carwai), Achm, 
and Rdjapur Its ships had m 1636 plundered some native 
vessels at Suiat and Diu, which disgiaeed the Company with the 
Mughal authorities (who could not comprehend tbe distinction 
between the Company and the Association), and depiessed the 
English tiade with Suiat, while that of the Dutch pioportionately 
mci eased In 1638 Aimagaon was abandoned as unsuited foi coni- 
meice, and m 1639-40 Fort St Geoige, Maderaspatam (‘Ghineo- 
patam ’), was founded by Fiancis Day, and the factors at Armagaon 
weie at once lemoved to it It was made subordinate to Bantam, 
until laised m 1683 to the rank of a piesideney In 1640 the 
Company established an agency at Bussoiah, and a factory at 
Em war Trade having much extended, the Company’s yaid at 

Deptfoid -was found too small for their ships, and they pur- 
chased some copyhold giound at Blackwell, winch at that time was 
a waste maish, without an inhabitant , and there they opened 
anothei dockyard, m which was built the ' Royal George,’ of 1200 
Hooghly tons, the largest ship yet seen m England In 1642 the factones 
factory at Balasore and Huglf (Hooghly) weie established in 1645, m 
consequence of services rendered by Dr Gabnel Broughton, surgeon 
of the ‘Hopewell,’ to the emperor Shah Jahan, additional privileges 
weie gianted to the Company , and m 1646 the governor of Bengal, 
who had also been pi ofe&sionally benefited by Bionghton, made con- 
cessions which placed the factories atBalasoie and Hooghly on a 


moie flu ouidhle footing In 1647 Com ten’s Association established 
its colony at Assada, m Madaga seal In 1652 Ci omwell declared w ai 
against the Dutch on account oi then accumulated mjuiies against 
the Company In 1653 the Company’s factoiy at Lucknow w r a& 
withdrawn Ho zecoid has been found of its establishment In 
1658 the Company established a factoiy at Kasimbazai (Cossim- 
bazai, 'Castle Bazaai ’), and their establishments m Bengal weie 
made suhoi dilute to Fuit 3t George instead of Bantam 

' In 1661 Bombay was ceded to the Bntish mown as pait of the Acqmsi- 
dower of Cathaime of Biaganza It was not delivered up by the tion of 
Poituguese until 1665, and was tran&fened to the East India Com- Bombay 
puny m 1668 The seat of the western piesideney was removed to 
it hom Suiat in 1685 At that time the Company’s establishments 
in the East Indies consisted of the presidency of Bantam, with lti 
dependencies of Jambee, Maeassai, and other places m the Indian 
Aichipelago, Foit St Geoige and its dependent factones on the 
Coiomandel coast and Bengal , and Suiat, with its affiliated 
dependency of Bombay, and factones at Broach, Almadabad, and 
othei places m western India, and at Gombioon and Bussoiah m 
the Peisian Gulf and Euplnates valley In that year also (1661) 
the factoiy at Biliapatam was founded In 1663 the factones 
which had been established at Patna, Balasore, and Kasimbazai weie 
oidered to be discontinued, and puicha&es made only at Hooghly, 

In 1664 Surat was pillaged by Sivaji, hut Sn George Oxenden 
bravely defended the English factoiy, and the Mughal empeioi, 
m admnation of his conduct, granted the Company an exemption 
fiom customs foi one year 

“In 1681 Bengal was separated from Madias, and Mi Hodges 
appointed ‘ agent and governoi ’ of the Company’s affaus ‘in the 
Bay of Bengal, and of the factones suboidinate to it at Kasimbazai, 

Patna, Balasoie, Maldah, and Dacca A corpoial of appioved fidelity, 
with. twenty soldieis, was to be a guard to the agent’s peison at the 
factoiy of Hooghly, and to act against mteilopeis ’ In 1683 Foit St 
George (Madias) was constituted a presidency In 1684 Sn John 
Child was made 'captain-general and admnal of India,’ and Sn 
J ohn IrYyborne ' vice-admnal and deputy governor of Bombay , * 
and m 1685 the seat of the presidency was tian&fened fiom Suiat to 
Bombay In 1686 the factoiy at Hooghly was much oppi essed by the 
goveinoi of Bengal, and the Company’s business m India geneially 
suffered fiom the wars of the Mughals and Maihattas Sn John 
Child was therefoie appointed ' governor -general,’ with full powei 
m India to make wai oi peace, and ordered to proceed to inspect the 
Company’s possessions m Madias and Bengal, and arrange lor then 
safety On the 20th of Decembei the Company’s agent and council 
| quitted the open factoiy at Hooghly, and letired to Sutanati (Cal- 
cutta) Tegnapatam (Foit St David) was hist settled m this year 
(1686), and definitively established m 1691-92 In 1 687 the Company 
retired from all its factones and agencies in Bengal to Madias, but 
established the settlement of Fort York at Bencoolen In 1689 the 
Company’s factones at Vizagapatam and Masulipatam weie seized 
by the Mahometans, and the factois massacred It was m 1689 
also that at last the Company determined to consolidate their posi- 
tion in India on the basis of terntonal soveieignty, m Older to 
acquire the political status of an independent power in their relations 
with the Mughals and Marhattas To this end they passed the 
following resolution foi the guidance of the local governments m 
India —'The increase of our revenue is the subject of our caie, as 
much as our trade , *tis that must maintain oui foice when twenty 
accidents may interrupt our tiade , ’tis that must make us a nation 
m India , without that we are but a gieat numbei of interlopers, 
united by Hib Majesty’s royal charter, fit only to tiade where nobody 
of powei thinks it their mteiest to pi event us, and upon tins account 
it is that the wise Dutch, m all their general advices that we have 
seen, write ten paragraphs concerning then government, then civil 
and military policy, wailare, and the met ease of their revenue, foi 
one paragraph they wnte concerning tiade 

It will be convenient to refer m this place to the othei Emopean 
nations who attempted at vanous tunes to open trade with the East 
The Portuguese at no time attempted to found a company, but 
always maintained their Eastern tiade as a royal monopoly The 
fii&t mcoiporated company was the English, established m 1600, 
which was quickly followed by the Dutch ml602 The Dutch 
conquests, however, were made m the name of the state, and rank 
as national colonies, not as private possessions Next came the Fiench 
French, whose first East India Company was formed m 1604, the and 
second m 1611, the third m 1615, the forath (Richelieu’s) in Danish 
1642, the fifth (Colbert’s) m 1644 The sixth was formed by factories 

the union of the Fiench East and West India, Senegal, and China 
companies undei the name of “The Company of the Indies/’ in 
1719 The exclusive privileges of the company were, by the 
king’s deciee, suspended m 1769, and the company was finally 
abolished by the National Assembly in 1796 The first Danish 
East India Company was founded m 1612, and the second m 1670 
The settlements of Tianquebai and Serampur were both founded m 
1616, and acquired by the English by purchase from Denmark in 
1845 Other Danish settlements on the mainland of India were Porto 
Novo, and Eddova and Holclien on the Malabai coast The com- 
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puiy founded by the Scotch, in 1693 maybe regarded as having beat 
i»ttll-boni , and the c ‘ Royal Company of the Philippine Mauds, ” 
incorporated by the king of Spun in 1733, had little to do with 
ludn nroper; of inoie lmpuiUnee, though but idioit-lned, was “The 
t latend Compiny,” incorporated by the emperoi of Austin m 1723, 
its tadora being chiefly peibons who had served the Dutch and 
English companies But theopposition of the maritime pow eis forced 
the court of Vienna m 17*27 to suspend the company’s charta foi 
t,i*ven ye'irs The O&tend company, aftei passing through a very 
tiy mg" existence, prolonged through the desire of the Au&tmn 
(to vein mem to participate m the growing Eas>t India trade, became 
bankrupt m 1781, and vws finally extinguished by the regulations 
which were pi escribed on the renewal of the English East India 
( ! omp mv% charter m 1793 The last nation of Europe to engage 
m maritime trade with India was Sweden When the Ostend 
company was suspended, a number of its servants weie thrown out 
o( employment, of whooe special knowledge of the East Mr Heniy 
Konmg, * of Stockholm, took advantage, obtaining a chaitei for 
the <v fawedmh Company,” dated June 13, 1731. This company 
was reorganised m 1806" The extent to which foreign nations now 
eairy on direct dealings with India may be inferred approximately 
fioni the following figures, taken from the een&us report of 1871 
Time wire then in British India about S0U0 inhabitants of conti- 
nental Emope , but of these the nationality of only 2628 was moie 
particularly specified, chiefly iu Bengal Germans numbered 755, 
French, 631; Portuguese, 426 ; Italians, 2S2 , Greeks, 127, Swedes, 
73; Russians, 72; Dutch, 70, Koiwegians, 5S , Danes, 43, 
Spaniards, 32 ; Belgian*, 20 , Swiss, 19 ; Turks, 18 

British Empire (1765 to 1881) 

The political history of the British m India begins in 
the IS tli century with the Trench wais m the Carnatic. 
Fort St George, the nucleus of Madias, was their earliest 
territorial possession, properly so called, m India, having 
been founded by Thomas Day m 1639, The land on which 
it stood, with an area round of about 5 miles m length by 1 
mile in breadth, wa^> purchased from the raja of Chandragiri, 
who claimed to be the lineal descendant of the Hindu 
emperors of Yijayanagar, The Trench settlement of 
Pondieherri, about 100 miles lower down the Coromandel 
const, was established m 1672, and for many years the 
English and Trench traded side by side, without either 
active rivalry or territorial ambition The English, especi- 
ally, appear to have been submissive to the native powers 
at Madras no less than in Bengal They paid their annual 
rent of 1200 pagodas (say .£500) to the deputies of the 
Mughal empire when Aurangzeb annexed the south, and 
on two several occasions bought of a besieging army with 
a heavy bribe 

On the death of Aurangzeb in 1707, the whole of 
southern India became practically independent of Delhi 
In the Deccan Proper, the Nizfim-ul-Mulk founded an 
independent dynasty, with Hyderabad for its capital, 
which exercised a nominal sovereignty over the entire 
south. The Carnatic, or the lowland tract between the 
central plateau and the eastern sea, was ruled by a deputy 
of the ntzfim, known as the naw&b of Arcot, who in his 
turn asserted claims to hereditary sovereignty. Further 
south, Trichinopoli was the capital of a Hindu rdjfl, and 
Taujore formed another Hindu kingdom under a degenerate 
descendant of the line of Sivaji Inland, Mysore was 
gradually growing into a third Hindu state, while every- 
where local chieftains, called palegan or miks, were in 
semi-independent possession of citadels or lull-forts 
French In that condition of affairs the flame of war was kindled 
Mish between tlie English and the French in Europe m 1745. 
to Duplek was at that time governor of Pondieherri, and 
Clive was a young writer at Madras, An English fleet 
first appeared on the Coromandel coast, but Duplek by a 
judicious present induced the nawfib of Arcot to interpose 
and prevent hostilities In 1746 a Trench squadron 
arrived, under the command of La Bourdonnais. Madras 
surrendered almost without a blow, and the only settle- 
ment left to the English was Tort St David, a few miles 
south of Pondieherri, where Clive and a few other fugi- 
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! fives sought shelter The naw/tb, faithful to lus policy 
of impaitiality, marched with 10,000 men to drive the 
French out of Madras, but lie was signally defeated by a 
French force of only four hundred men and two guns 
In 1748 an English fleet ariived under Admual Boscawen 
and attempted the siege of Pondieherri, while a land force 
co-operated under Major Lawrence, whose name aftei wauls 
became associated with that of Clive The Trench success- 
fully repulsed all attacks, and at last peace was restored 
by the treaty of Aix-la-Chapelle, which gave back Madras 
to the English (1748) 

The first war with the Trench was merely an incident m 
the greater contest m Europe The second war had its 
origm m Indian politics, while England and France were at 
peace The easy success of the French arms had inspired 
Dupleix with the ambition of founding a French empire 
m India, under the shadow of the existing Mahometan 
powers Disputed successions at Hyderabad and at 
Aicot supplied him with the opportunity that he lacked 
On both thrones he placed nominees of his own, and for a 
shoit time posed as the supreme arbitei of the entire south 
In boldness of conception, and in knowledge of Oriental 
diplomacy, Dupleix has had probably no rival But he was 
ao soldier, and he was destined m thafcspkeie to encounter 
the £ ‘ heaven-born genius ” of Clive Foi the English of qi 1vc 
M adras, under the instinct of self-preservation, were com- 
pelled to maintain the cause of another candidate to the 
throne of Arcot m opposition to the nominee of Dupleix 
This candidate was Muhammad All, afterwards known m 
history as Wdla-jah The war that then ensued between 
the French and English, each with their native allies, has 
been exhaustively described m the pages of Oime The 
one incident that stands out conspicuously is the capture 
and subsequent defence of Arcot by Clive m 1751. Tins 
heroic feat, even more than the battle of Plassey, established 
the reputation of the English for valour throughout India 
Shortly afterwards Clive returned to England m ill-health, 
but the w r ar continued fitfully for many yeais. On the 
whole, English influence predominated m the Carnatic, and 
their candidate, Muhammad All, maintained his position 
at Arcot But the French were no less supreme in the 
Deccan, whence they were able to take possession of the 
coast tract called ££ the Northern Circars' J The final 
struggle was postponed until 1760, when Colonel (aftci- 
wards Sir Eyre) Coote won the decisive victoiy of 
Wan dev ash over the Fiench general Lally, and proceeded 
to invest Pondieherri, which was starved into capitulation 
in January 1761, A few months latei the lull-fortress of 
Gmgee (C'henji) also surrendered In the words of Orme, 
u That day terminated the long hostilities between the two 
I ri ™l European powers m Coromandel, and left not a single 
■ ensign of the Freuch nation avowed by the authority of its 
Government in any part of India,” 

Meanwhile the interest of history shifts with Clive to 
Bengal The first English settlement m that part of India 
was Pippli in Orissa, to which the East India Company was 
permitted to trade iu 1633, six years before the foundatioi 
of Madras. The river on which Pippli stood has since 
silted up, and the very site of the English settlement is 
now unknown and undiscoveiable In 1642 factoiies were 
opened at Balasore and HilgK (Hoogkly), and in 1681 
Bengal was erected into a presidency, as yet subject to 
Madras The name of Calcutta is not heard of till 1686, Calcutta 
when Job Charnock, the chief at Hoogkly, was expelled by 
the deputy of Aurangzeb, and settled lower down the river 
on the opposite bank There he acquired a grant of the 
three petty villages of Sutanati, Gobindpur, and KMighfit 
(Calcutta), and founded the original Fort William m 1696. 

At the time of AurangaeVs death m 1707 the naw&b or Bengal 
governor of Bengal was Murslud Kull Klidn, known alsonavabs, 
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m European history as Jafar Kli/m By birth a Br&hman, 
and bi ought up as a slave in Persia, he united the adminis- 
trative ability of a Hindu to the fanaticism of a renegade 
Hitherto the capital of Bengal had been at Dacca on the 
eastern frontier of the empue, whence the piratical attacks 
of the Portuguese and of the Arakanese or Maglrs could be 
most easily checked Murslnd Kuli Khan transferred lus 
residence to Murshiddb&d (Moorshedabad), m the neighbour- 
hood of Kasimb&zAi (Cossimbazar), the river port of all the 
Ganges trade The English, the Eiench, and the Dutch 
had each factories at K<tsimMz<ir, as well as at D/tcca, 
PatnA, and Malrlah But Calcutta was the headquarters of 
the English, Chandarnagar of the French, and Chmsurah 
of the Dutch, all three towns being situated close to each 
other m the lower reaches of the Hooghly, where the liver is 
navigable for large ships. Murslnd Kuli Klik ruled over 
Bengal prosperously for twenty-one years, and left his 
power to a son-m-law and a grandson The hereditary 
* succession was broken m 1740 by All Vaidi Kh&n, who 
was the last of the great nawabs of Bengal. In his days 
the MarhafcfcA hot semen began to ravage the countiy, and 
the English at Calcutta obtained permission to erect an 
eatth-woik, which is known to the piesent day as the 
MarhatU ditch All Vardi KMn died m 1756, and was 
succeeded by his giandson, Sndj-ud-DauU (Surajah 
Dowlah), a youtli of only eighteen years, whose ungovern- 
able temper led to a ruptme with the English within two 
months after his accession In pursuit of one of lus own 
family who had escaped from his vengeance, he marched 
upon Calcutta with a large army Many of the English 
fled down the rxvei m then ships The remainder sur- 
rendered after a feeble resistance, and were thrown as 
Black prisoners into the 66 black hole ” or military jail of Fort 

Hole William, a room about 18 feet square, with only two 

small windows barred with iron. It was the month of 
June, m which the tropical heat of Calcutta is most oppres- 
sive When the door of the prison was opened m the 
morning, only twenty-three persons out of one hundred and 
forty-six were found alive. 

The news of this disaster fortunatelyfound Olive returned 
to Madras, where also was a squadron of king’s ships under 
Admiral Watson. Clive and Watson promptly sailed to 
the mouth of the Ganges with all the troops that could be 
got together. Calcutta was recovered with little fight- 
ing, and the naw&b consented to a peace which restoied to 
the Company all their privileges, and gave them com- 
pensation for their losses of property. It is possible that 
matters might have ended here if a fiesh cause of hostilities 
had not suddenly arisen. War had just been declared 
between the English and French in Europe, and Clive, 
following the traditions of his early warfare in the Carnatic, 
attacked and captured Chandarnagar Sirdj-ud-DauU, 
exasperated by that breach of neutrality within his own 
dominions, took the side of the French But Clive, again 
acting upon the policy he had learned from Dupleix, had 
provided himself with a rival candidate to the throne. 
Battle of Undaunted, he maiched out to the battlefield of Plassey 
Plassey (Paiasi), at the head of about 1000 Europeans and 2100 
sepoys, with 9 pieces of artillery. The Mahometan army 
is said to have consisted of 50,000 foot, 18,000 horse, and 
50 pieces of cannon But there was a traitor in the 
Mahometan camp in the person of Mir Jafar, who had 
married a sister of the late naw&b, All Vardi Khan The 
battle was short but decisive. After a few lounds of 
aitillery fire, SuiAj-ud-UauU fled, and the road to Mutslnd- 
db&d was left open 

The battle of Plassey was fought on June 23, 1757, an 
anniversary afterwards remembered when the mutiny was 
at its height m 1857 History has agreed to adopt this 
date as the beginning of the British empire m the 
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East, but the immediate results of the victory were 
comparatively small, and several more hard-won fights were 
fought before even the Bengalis would admit the superi- 
ority of the British arms. For the moment, however, all 
opposition was at an end. Clive, again following in the 
steps of Dupleix, placed his nominee, Mir Jafar, upon the 
masnatl at MuishidAbM, being careful to obtain a patent 
of investiture from the Mughal court. Enormous sums 
were exacted from Mir Jafar as the price of his elevation. 
The Company claimed 10,000,000 rupees as compensation 
for losses ; for the English, the Indian, and the Armenian 
inhabitants of Calcutta there were demanded the sums of 
5,000,000, 2,000,00 0, and 700,000 rupees, for the squacl- 
i on 2,500,000 rupees, and an equal sum for the aimy. The 
members of the council received the following amounts : 
— Mr Drake, thegovernoi, and Colonel Clive 280,000 rupees 
each , and Mr Becker, Mr Watts, and Major Kilpatrick 
240,000 rupees each. The whole amounted to £2,697,750. 
The English, deluded by their avarice, still cherished 
extravagant ideas of Indian wealth ; nor would they listen 
to the ungrateful truth. But it was found that there 
were no funds m the treasury to satisfy their inordinate 
demands, and they were obliged to be contented with one- 
half the stipulated sums, which, after many difficulties, 
weie paid m specie and m jewels, with the exception of 
584,905 rupees. The shares of the council were, however, 
paid m full. At the same time the nawdb made a giant to 
the Company of the zamhiddri rights over an extensive 
tract of country round Calcutta, now known as the district 
of the Twenty-four Pargands. The area of this tract was 
about 882 square miles, and it paid a permanent levenue 
or quit rent of about £23,000 The gross rental at first 
payable to the Company was £53,000, but within a period 
of ten years it had risen to £146,000 Originally the Com- 
pany possessed only the mmindd'ii rights, ie } revenue 
jurisdiction. The superior lordship, or right to receive the 
quit rent, remained with the nawdb , but in 1759 this also 
was paited with by the Delhi emperor, the nominal suzerain 
of the nawdb, m favour of Clive, who thus became the 
landlord of his own masters, the Company At that time 
also Clive was enrolled among the nobility of the Mughal 
empire, with the rank of commander of 6000 foot and 5000 
horse. Clive’s jagtr, as it was called, subsequently became 
a matter of inquiry m England, and on his death it passed 
to the Company, thus merging the mmind&i i m the pro- 
pi ietary rights. 

In 1758 Clive was appointed by the court of directors 
the first governor of all the Company’s settlements in Bengal. 
From two quarters troubles threatened, which perhaps 
Clive alone was capable of overcoming On the west the 
shdhzdda or imperial prince, known afterwards as the 
emperor Shdh Adam, with a mixed army of Afghans and 
Marhatfcds, and supported by the nawdb wazir of Oudh, 
was advancing his own claims to the province of Bengal 
In the south the influence of the French under Daily and 
Bussy was overshadowing the British at Madras. But 
the name of Clive exercised a decisive effect in both 
directions. Mir Jafar was anxious to buy off the shdhz&da, 
who had already invested Patnd. But Clive in person 
marched to the rescue, with an army of only 400 Europeans 
and 2500 sepoys, and the Mughal army dispersed without 
striking a blow In the same year Clive despatched a force 
southwards under Colonel Forde, which recaptured Masult- 
patam from the French, and permanently established British 
influence throughout the Northern Circars, and at the court 
of Hyderabad He next attacked the Dutch, the sole 
European nation that might yet be a formidable rival to 
the English. He defeated them both by land and water , 
and from that time their settlement at Chinsurah existed 
only on sufferance 
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Influent From \ 760 to 1 7 63, vlnle Clive was at home, tlie history 
of EJ C. of tlie English in B:ngal contains little that is ci editable 
Clive Ind left behind him no system of government, but 
meiely the ti ad it ion that unlimited sums of money might 
he extracted from the natives by the meie terror of the 
English name. In 17C1 it was found expedient and 
profitable to dethrone Mir Jafar, the English nawAb of 
MunsliitlabAd, and substitute his son-in-law, Mir Kasim, in 
his place On that occasion, besides private donations, the 
English received a grant of the three districts of EardwAn, 
Miclnapur, and Chittagong, estimated to yield a net revenue 
of half a million sterling. But Mir Kasim proved to possess 
a will of his own, and to cherish dreams of independence 
He retired fiom Murshidahdd to Monghyr, a strong position 
on the Ganges, which commanded the only means of 
communication with the west There he proceeded to 
organize an army, drilled and equipped after European 
models, and to cmry on intrigues with the nawab wazir of 
Oudh. The actual outbreak of hostilities with the English 
happened on this v he. The Company’s sen ants claimed the 
privilege of carrying on private trade throughout Bengal, 
free from inland dues and all other imposts. The assertion 
of this claim caused frequent affrays between the customs’ 
officers of the mudh and those tradeiB who, whether falsely 
or not, represented that they were acting on behalf of the 
servant's of the Company. The nawab alleged that his civil 
authority was everywhere being set at nought The 
majority of the council at Calcutta would not listen to lus 
statements. The governor, Mr ^ Yansittart, and Warren 
Hastings, then a junior member of council, attempted to 
effect some compromise. But the controversy had become 
too hot The nawAbb officers filed upon an English boat, 
Massacre and forthwith all Bengal was m a blaze. A force of 2000 
of Patna- se poys was cut to pieces at Patna, and about 200 English- 
men in various parts of the province fed into the hands of 
the Mahometans, and were subsequently massacred. But 
as soon as regular warfare commenced Mir Kasim met with 
no more successes Hi* trained regiments were defeated 
in two pitched battles by Major Adams, at Gheriah and at 
UdhanAUj and he himself took refuge with the nawAb 
warir of Oudh, who refused to deliver him up. This led to a 
prolongation of the war. Slidh Alam, who had now suc- 
ceeded his father m emperor, and ShujA-ud-Dauld, the 
nawAb wazir of Ondh, united their forces, and threatened 
Patna, which the English had recovered, A more formid- 
able danger appeared m the English camp, m the form of the 
first sepoy mutiny. This was quelled by Major (afterwards 
Sir Hector) Munro, who ordered twenty-four of the ring- 
leaders to be blown from guns, an old Mughal punishment 
In 1764 Major Munro won the decisive battle of BaxAr, 
which laid Oudh at the feet of the conquerors, and brought 
the Mughal emperor as a suppliant to the English camp. 

Meanwhile the council at Calcutta had twice found the 
opportunity they desired of selling the government of 
Bengal to a new nawAb. But in 1765 Clive (now Baron 
Clive of Plaasey, in the peerage of Ireland) arrived at 
Calcutta, as governor of Bengal for the second tune, to 
settle the entire system of relations with the native 
powers. Two objects stand out conspicuously in his 
policy. First, he sought to acquire the substance, though 
n f name, tentorial power, by using the authority 
or the Mughal emperor for so much as he wished, and 
for no more, and, secondly, he desired to purify tlie 
Company’s service by prohibiting illicit gains, and at the 
same tune guaranteeing a reasonable remuneration from 
honest sources. In neither respect were the details of his 
plans carried out % his successors. But the beginning of 
our Indian administration dates from this second governor' 
ship of Give, just as the origin of our Indian empire dates 
from Ms victory at Plassey. Clive’s first step was to hurry 


up from Calcutta to AllahAbAcl, and theie settle m person 
the fate of nearly half India Oudh was given back to the 
nawab wazir, on condition of his paying half a million 
sterling tow aids the expenses of the wai The provinces 
of AllababAd and Kora, framing the greater pait of the 
DoAb, were handed over to Shdh Alam himself, who m 
his turn granted to the Company the cliwdni or financial 
administration of Bengal, Behar, and Onssa, and also 
the territorial jurisdiction of the Northern Circars A 
puppet nawAb was still maintained at MmshidAbAcl, who 
leceived an annual allowance of about half a million 
Veiling, and half that amount was paid to the emperor 
as tnbute from Bengal. Thus was constituted the dual 
system of government, by winch the English received all 
the revenues and undertook to maintain an army for the 
defence of the frontier, while the criminal jurisdiction 
vested in the nawAb In Indian phraseology, the Company 
was diwAn and the nawAb was nizAm As a matter of 
general administration, the actual collection of the revenues 
still remained for some years m the hands of native 
officials In attempting to reorganize and purify the 
Company’s service, Clive undeitook a task yet more 
difficult than to partition the valley of the Ganges The 
officers, civil and military alike, were all tainted with the 
common corruption. Their legal salaries were absolutely 
insignificant, but they had been permitted to augment 
them ten and a hundredfold by means of private trade 
and gifts fiom the native powers Despite the united 
resistance of the civil servants, and an actual mutiny of 
two hundred military officers, Clive carried through Ins 
reforms. Both private trade and the receipt of presents 
were absolutely prohibited for the future, while a sub- 
stantial increase of pay was provided out of the monopoly 
of salt. 

Lord Clive quitted India for the third and last time m Warren 
1767. Between that date and the arrival of Wanen Hastu gs, 
Hastings m 1772 nothing of importance occurred m 
Bengal beyond the terrible famine of 1770, which is 
officially reported to ha\e swept away one-third of the 
inhabitants The dual system of government, however, 
established by Clive, had proved a failure Warren 
Hastings, a tried servant of the Company, distinguished 
alike for intelligence, for probity, and for knowledge of 
Oriental manners, was nominated governor by the court of 
directors, with express instructions to carry out a predeter- 
mined series of refoims. In their own words, the court 
had resolved to “ stand forth as diwAn, and to take upon 
themselves, by the agency of their own servants, the entire 
care and administration of the revenues.” In the execu- 
tion of this plan, Hastings removed the exchequer from 
MurshidAbAd to Calcutta, and for the first time appointed 
European officers, under the now familiar title of collector, 
to superintend the revenue collections and pieside m the 
civil courts. The urgency of foreign affairs, and subse- 
quently internal strife at the council table, hindered 
Hastings from developing further the system of civil 
administration, a task finally accomplished by Lord Corn- 
wallis. 

Though Hastings always puded himself specially upon 
that reform, as well as upon the improvements he in- 
troduced into the collection of the revenues from salt 
and opium, his name will be remembered iu history for 
the boldness and success of his foreign policy. From 
1772 to 1774 he was governor of Bengal ; from 1774 to 
1785 he was the first titular governor-general of India, 
presiding over a council nominated, like himself, not 
by the Company, but by an Act of Parliament, known as 
the Regulating Act. In hie domestic policy he was 
greatly hampered by the opposition of Francis j but, so 
rar as regards external relations with Oudh, with the 
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Mariettas, and with Hyder All, he was generally able to 
compel assent to Ins own measures. His treatment of 
Oudh may here be passed over as not being material to 
the general history of India, while the personal aspects 
of his rule have been fully discussed in a separate article 
(vol xi p 5 12) To explain Ms MarhatU policy, it will 
be necessary to give a short retrospective sketch of the 
history of that people. 

Sivaji the Great, as already mentioned, died m 1680, 
while Aurangzeb was still on the throne. The family of 
Sivaji produced no great names, either among those who 
continued to be the nominal chiefs of the MarhattA con- 
federacy, with their capital at S&tM, or among the tttj&s 
of Kolhapur and Tanjore, All real power passed into the 
hands of the peshw&, or Biihman minister, who founded 
m his turn an hereditary dynasty at Poona, dating from 
the beginning of the 18th century. Nest rose several 
Marhatfcd generals, who, though recognizing the suzerainty 
of the pesliw^, carved out for themselves independent 
kingdoms m different parts of India, sometimes far from the 
original home of the MaihatfA race. Chief among these 
generals were the gaikwir in Guzerat, Smdhm, and Ilolkai 
m M&lwa, and the BiionslA i Aj A of Berar and N&gpur. At 
one time it seemed probable that the Marhattd confedeiacy 
would expel the Mahometans even fiom northern India, 
but the decisive battle of PAmpat, won by the Afghans in 
1761, gave a respite to the Delhi emphe. The MarhattA 
chiefs never again united heartily for a common purpose, 
though they still continued to be the most formidable 
military power m India, In especial, they dominated over 
the Butish settlement of Bombay on the western coast, 
which was the last of the three presidencies to feel the lust 
of territorial ambition For more than a hundred years, 
from its acquisition m 1661 to the outbieak of the first 
MarhatU war m 1775, the English on the west coast 
possessed no terntory outside the island of Bombay and 
their fortified factory at Smat. 

Cessions The Bombay Government was naturally emulous to 
to the follow the example of Madras and Bengal, and to estab- 
Com- hgk tfjjj influence at the court of Poona by placing its 
pan5 own nominee upon the throne. The attempt took form 
m 1775 m the treaty of Surat, by which Baghun&tli 
Edo, one of the claimants to the throne of the peshwd, 
agreed to cede Salsette and Bassem to the English, in 
First consideration of being himself restored to Poona, The 
Maihat- military operations that followed are known as the first 
u war Marliattd war, Warren Hastings, who in his capacity of 
governor-general claimed a right of control over the 
decisions of the Bombay Government, strongly disapproved 
of the treaty of Surat, but, when war once broke out, 
he threw the whole force of the Bengal army into the 
scale. One of his favourite officers, General Goddard, 
marched across the "peninsula from sea to sea, and con- 
quered the rich province of Guzerat almost without a blow 
Another, Captain Popham, stormed the rock-fortress of 
Gwalior, which was regarded as the key of Hindustan 
Those brilliant successes atoned for the disgrace of the 
convention of Wargaum m 1779, when the Markattas 
dictated terms to a British force, but the war was 
protracted uutil 1782. It was then closed by the treaty 
of Salbye, which practically restored the status quo . 
Baghundth Edo, the English claimant, was set aside, 
Guzerat was restored, and only Salsette and some other 
small islands were retained by the English, 
tat Meanwhile Warren Hastings had to deal with a more 
Mysore formidable enemy than the MarhatU confedeiacy. The 
™ reckless conduct of the Madras Government had roused 
the hostility both of Hyder Ah of Mysore and of the 
nizdm of the Deccan, the two strongest Musalmdn powers 
m India, who attempted to draw the Maikattds into an 


alliance against the English. The diplomacy of Hastings 
won over the mzfim and the MaihatfA rdji of Nfigpur, hut 
the army of Hyder All fell like a thunderbolt upon the 
British possessions in the Carnatic A strong detachment 
under Colonel Bailhe was cut to pieces at Folklore, and 
the Mysore cavaliy ravaged the country unchecked up to 
the walls of Madias. For the second time the Bengal 
army, stimulated by the energy of Hastings, saved the 
honour of the English name Sir Eyre Coote, the victor 
of Wandewash, was sent by sea to relieve Madias with all 
the men and money available, while Colonel Pearse 
marched south overland to overawe the r&jA of Beiar and 
the mz&m. The war was hotly contested, for Sn Eyre 
Coote was now an old man, and the Mysore aimy was 
well-disciplmed and equipped, and also skilfully handled 
by Hyder and Ins son Tipd (Tippoo). Hyder died m 
1782, and peace was finally concluded with Tipii m 1784, 
on the basis of a mutual restitution of all conquests. 

It was Warren Hastings’s merit to organize the empire 
which Clive founded. He was governor or goveinor-geneial 
for thirteen years, a longer period than any of his successors 
Dining that time the English lost the American colonies, 
but in India their reputation steadily rose to its highest 
pitch. Within a year Hastings was succeeded by Lord Com- 
Comwallis, the first English nobleman of rank who undei- ^ allls * 
took the office of goveinor-geneial His rule lasted from 
1786 to 1793, and is celebrated for two events— the intro- 
duction of the permanent settlement into Bengal, and the 
second Mysore war If the foundations of the system of 
civil administration were laid by Hastings, the superstiuc- 
tuie was erected by Cornwallis. It was he who first en- 
trusted criminal jurisdiction to Europeans, and established 
the NizAmat Sadr Adalat, or supreme couit of criminal 
judicatuie, at Calcutta, and it was he who separated the 
functions of collector and judge. The system thus organized 
m Bengal was afterwards transferred to Madiasand Bombay, 
when those piesidencies also acquired territorial sovereignty 
But the achievement most familiarly associated with the Perma- 
name of Cornwallis is the permanent settlement of the n&llt 
land revenue of Bengal Up to his time the revenue had 
been collected pretty much accoidmg to the old Mughal 
system. JZamnddrs, or Government farmers, whose office 
always tended to become hereditary, weie recognized as 
having a right of some sort to collect the revenue from the 
actual cultivators. But no principle of assessment existed, 
and the amount actually realized varied greatly from year 
to year. Hastings had the reputation of bearing hard upon 
the zamincldrs , and was absorbed in other cutical affairs of 
state or of war. On the whole he seems to have looked 
to experience, as acquired from a succession of quinquennial 
settlements, to furnish the standard rate of the future. 
Francis, on the other hand, Hastings’s great rival, deserves 
the credit of being among the first to advocate a limitation 
of the state demand in perpetuity. The same view lecom- 
mended itself to the authorities at home, partly because it 
would place their finances on a moio stable basis, partly 
because it seemed to identify the mmncUr with the more 
familiar landlord. Accordingly, Cornwallis took out with 
him in 1787 instructions to introduce a permanent settle- 
ment, The process of assessment began in 1789 and 
terminated in 1791. No attempt was made to measure 
the fields or calculate the out-turn as had been done by 
Akbar, and is now done when occasion requires in the British 
provinces , but the amount payable was fixed by reference 
to what had been paid m the past. At first the settlement 
was called decennial, but m 1793 it was declared perma- 
nent for ever. The total assessment amounted to sikfai 
Es 26,800,989, or about 2f millions sterling. Though 
Lord Cornwallis carried the scheme into execution, all 
praise or blame, so far as details are concerned, must 
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belong to Sir John Shore, afterwards Lord Teignmouth, 
whose knowledge of the country was unsurpassed by that of 
any civilian of his time. Shore would have proceeded 
more cautiously than Cornwallis s preconceived idea of a 
proprietary body and the court of directors 5 haste after 
fixity permitted. 

The second Mysore war of 1790-92 is noteworthy on 
two accounts ; Lord Cornwallis, the governor-general, led 
the British army in person, with a pomp and lavishness of 
supplies that recalled the campaigns of Aurangzeb , and 
the two great native powers, the mz&m of the Deccan 
and the Marhafctd confederacy, co-operated as allies of 
the British, In the result, Tipu Snlt&n submitted when 
Lord Cornwallis had commenced to beleaguer his capital 
He agreed to yield one-half of his dominions to be divided 
among the allies, and to pay three millions sterling 
towards the cost of the war. Those conditions he fulfilled, 
but ever afterwards he burned to be revenged upon his 
English conquerors. 

The period of Sir John Shore’s rule as governor-general, 
from 1793 to 1798, was uneventful In 1798 Lord 
Mornington, better known as the marquis of Wellesley, 
arrived in India, already inspired with imperial projects 
that were destined to change the map ot the country 
Mornington was the friend and favourite of Pitt, from 
whom he is thought to have derived the comprehensiveness 
of his political vision and his antipathy to the French name 
From the first he laid down as his guidiug principle that 
the English mu3t be the one paramount power in the 
peninsula, and that native princes could only retain the 
insignia of sovereignty by surrendering the substance of 
independence, The subsequent political history of India 
has been but the gradual development of this policy, which 
received its finishing touch when Queen Victoria was 
proclaimed empress of India in 1877. 

To frustrate the possibility of a French invasion of India, 
led by Napoleon in person, was the governing idea of 
Wellesley’s foreign policy, for France at this time, and for 
many years later, filled the place afterwards occupied by 
Bussia in the imagination of English statesmen. Nor was 
the possibility so remote as might now be thought, French 
regiments guarded and overawed the nizdm of Hyderabad. 
The soldiers of Smdhia, the military head of the Marhatld 
confederacy, were disciplined and led by French adventurers 
Tipii SultAn carried on a secret correspondence with, the 
French directorate, and allowed a tree of liberty to be 
planted in his dominions. The islands of Mauritius and 
Bourbon afforded a convenient half-way house both for 
French intrigue and for the assembling of a hostile 
expedition. Above all, Napoleon Buonaparte was then m 
Egypt* dimming of the conquests of Alexander; and no 
man knew in what direction he might turn his hitherto 
unconquered legions. Wellesley first addressed himself to 
the nisim, where his policy prevailed without serious 
opposition. The French battalions at Hyderabad were 
disbanded, and the nizta bound himself by treaty not to 
take any European into his service without the consent of 
the English Government,— a clause since inserted in every 
engagement entered into with native powers Next, the 
whole weight of Wellesley’s resources was turned against 
Tipfi, whom Cornwallis had scotched but not killed. His 
intrigues with the French were laid bare, and he was given 
an opportunity of adhering to the new subsidiary system. 
On Ins refusal war was declared, and Wellesley came down 
in state to Madras to organize the expedition m person, 
and watch over the course of events. One English army 
inarched into Mysore from Madras, accompanied by a 
contingent from the niz&tn Another advanced from the 
western coast, ^ Txpfi, after offering but a feeble resistance 
in the field, retired into Seringapatam, and, when his capital 


was stormed, died fighting bravely in the breach Since 
the battle of Flassey no event so greatly impressed the 
native imagination as the captme of Senngapatam, which 
won for General Harris a peerage and for Wellesley an 
Irish marquisate In dealing with the territories of Tipii, 
Wellesley acted with unusual moderation The central 
portion, forming the old state of Mysore, was restoied to 
an infant representative of the Hindu rAjAs, whom Hyder 
All had dethroned, while the rest was partitioned between 
the nizdm, the Harhattds, and the English, At about the 
same time the province of the Carnatic, or all that large 
portion of southern India ruled by the nawdb of Arcot, 
and also the principality of Tanjore, were placed under 
direct British administration, thus constituting the Madras 
presidency almost as it has existed to the present day 
TheMaihattds had been the nominal allies of the English Marhatta 
in both their wars with Tipfi, but they had never given con ' 
active assistance, nor were they secured to the English federac y* 
side as the rnz&m now was The Marhattd powers at this 
time were five in number. The recognized head of the 
confederacy was the pesliwd of Poona, who ruled the lull 
country of the Western Ghdts, the cradle of the Marhattd 
race Thefertile province of Guzeiat was annually harried 
by the horsemen of the gdikwdr of Barorla In Central 
India two military leaders, Smdhia of Gwalior and Holkar 
of India, alternately held the pie-emmency Towards the 
east the Bhonsld rdjd of Ndgpui, sprung from the same 
stock as Sivajl, reigned from Berar to the coast of Orissa 
Wellesley tiled assiduously to bring these several MarhatU 
powers within the net of his subsidiary system At last, 
m 1803, the necessities of the peshwd, who had been 
defeated by Holkar, and driven as a fugitive into Butisli 
territory, induced him to sign the treaty of Bassem, by 
which he pledged himself to hold communications with no 
other power, European or native, and ceded territory for 
the maintenance of a subsidiaiy foice This greatly ex- 
tended the English territorial influence m the Bombay 
presidency, but led directly to the second Marhattd 
war, for neither Smdhia nor the raj 4 of Ndgpnr would 
tolerate this abandonment of Marhattd independence. Tho Wars 
campaigns that followed are perhaps the most glorious with 
m the history of the Bntish arms in India The general 
plan and the adequate provision of resources were due to and ^ 
the marquis of Wellesley, as also the indomitable spirit of Nagpur 
that could not anticipate defeat The aimies were led by 
Sir Arthur Wellesley (afterwards duke of Wellington) and 
General (afterwards Lord) Lake. Wellesley operated in the 
Deccan, where, m a few short months, he won the decisive 
victories of Assays and Argaum, and captured Ahmadnagar 
Lake’s campaign m Hindustan was no less brilliant, though 
it has received less notice from historians. He won pitched 
battles at Aligarh and Ldswdri, and captured the cities of 
Delhi and Agra, thus scattering the French troops of Smdhia, 
and at the same time coming forward as the champion of 
the Mughal emperor in his hereditary capitals Before the 
year 1803 was out, both Smdhia and the Bhonsld r&jd were 
glad to sue for peace. Smdhia ceded all claims to tho 
territory north of the Jumna, and left the blind old 
emperor Sh&h Alam once more under British protection 
The BhonslA forfeited Orissa to the English, who had 
already occupied it with a flying column, and Berar to 
the nizdm, who gained a fresh addition by every act of 
complaisance to the Bntish Government. The freebooter, 

Jaswant Rdo Holkar, alone remained m the field, supporting 
his troops by ravages through Mdlwd and RAjpuUna. The 
concluding years of Wellesley’s rule were occupied with a 
series of operations against Holkar, which brought no credit 
on the Bntish name. The disastrous retreat of Colonel 
Monson through Oentral India recalled memories of the 
convention of W&rgaum, and of the destruction of Colonel 
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Bailhe’s foice by Hyder Ali The repulse of Lake m 
peison at the siege of Bhaitpur (Bliurfcpoie) is memorable 
as an instance of a Batish aimy m India having to turn 
back with its object unaccomplished 
The ambitious policy and the continuous wars of Lord 
Wellesley exhausted the patience of the court of directors 
at home In 1 801 Lord Cornwallis was sent out as governor- 
general a second tune, with instructions to bring about 
peace at any price, while Holkar was still unsubdued, 
and Smdhia was threatening a fresh war But Cornwallis 
was now an old man and broken down m health. Travel- 
ling up to the north-west during the rainy season, he sank 
and died at GhAzipur, before he had been ten weeks id 
Barlow the country His immediate successor was Sir George 
Bailow, a civil servant of the Company, who, as a locum 
tenens, had no alternative but to carry out faithfully the 
orders of his employers, He is charged with being, under 
these orders, the only governor-general who diminished 
the area of British territory, and with violating engage- 
* rnents by abandoning the BAjput chiefs to the tender 
mercies of Holkar and Smdhia. During his administra- 
tion also occurred the mutiny of the Madras sepoys at 
Vellore, which, though promptly suppressed, sent a shock 
of insecurity throughout the empire 
Mmto Lord Mmto, governor-general from 1807 to 181 3, con- 
solidated the conquests which Wellesley had acquired 
Hls only military exploits were the occupation of the 
island of Mauritius, and the conquest of Java by an ex- 
pedition which he accompanied in person. The condition 
of Central India continued to be disturbed, but Mmto suc- 
ceeded m preventing any violent outbreaks without himself 
luvmg recourse to the sword The Company had ordered 
him to follow a policy of non-intervention, and he managed 
to obey his orders without injuring the prestige of the 
British name In his time the Indian Government first 
opened relations with a new set of foreign powers, by 
sending embassies to the Punjab, to Afghanistan, and to 
Persia The ambassadors were all trained m the school of 
Wellesley, and formed perhaps the most illustrious trio of 
“ politicals” that the Indian service has produced. Metcalfe 
was the envoy to the court of Banjit Smh at Lahore, 
Elphmstone met the shAh of Afghanistan at PeshAwar, 
and Malcolm was despatched to Persia If it cannot be 
said that any of these missions weie fruitful m permanent 
results, at least they introduced the English to a new set 
of diplomatic relations, and widened the sphere of their 
influence. 

Marquis The successor of Lord Minfco was Lord Moira, better known 
of Hast- as the marquis of Hastings, who governed India for the long 
mgs. period of nine years, from 1814 to 1823 This period was 
marked by two wars of the first magnitude, the campaigns 
against the Gurkhas (Goorkhas) of NepAl, and the third 
CMiklm and last MarhattA war. The Giirkhas, the present ruling 
wai i ace m NepAl, are Hindu immigrants who claim a BAjput 
origin. The indigenous inhabitants, called Newars, belong 
to the Indo-Tibetan stock, and profess Buddhism The 
sovereignty of the Giirkhas dates only from 1767, in which 
* year they overran the valley of Khatmandu, and gradually 
extended their power over all the hills and valleys of NepAL 
Organized upon a sort of military and feudal basis, they 
soon became a terror to all their neighbours, marching 
east into Sikkim, west into KumAun, and south into the 
Gangetic plains In the last quarter their victims were 
British subjects, and at last it became imperatively neces- 
sary to check their advance. Sir George Barlow and Loid 
Mmto had remonstrated in vain, and nothing was left to 
Lord Moira but to take up arms The campaign of 1814 
was little short of disastrous. After overcoming the natural 
difficulties of a malarious climate and precipitous hills, the 
Bepoys weie on several occasions fairly worsted by the 


unexpected braveiy of the little Giirkhas, whose heavy 
knives or luhis dealt terrible execution But in 1815 
Geneial Ochterlony, who commanded the army opeiatmg 
by way of the Sutlej, stormed one by one the hill forts 
which Still stud the HimAlayan states, now under the 
Punjab government, and compelled the NepAl dm bar to 
sue for peace. In the following year the same general 
advanced from PafcnA into the valley of Khatmandu, and 
finally dictated the terms which had before been rejected, 
within a few miles of the capital, By the treaty of Segauh, 
which defines the English relations with NepAl to the present 
day, the Giirkhas withdrew on the one hand from Sikkim, 
and on the other from those lower ranges of the western 
Himalayas which have supplied the health-giving stations 
of Haim TAl, Massun, and Simla Meanwhile the condition 
of Central India was every year becoming more unsatisfac- 
tory Though the great MarhattA chiefs were learning to 
live lather as peaceful princes than as leaders of predatory 
bands, the example of lawlessness they had set was being 
followed, and bettered m the following, by a new set of Pind- 
freebooters, known as the PmdhAiis As opposed to the hdris 
MaihattAs, who were at least a nationality bound by some 
traditions of a united government, the PindliArls were 
merely irregular soldiers, corresponding most nearly to the 
free companies of mediaeval Europe. Of no common race 
and of no common religion, they welcomed to their ranks 
the outlaws and broken tribes of all India, — AfghAns, 
MarhattAs, or JAts Their headquarters were in MAlwA, 
but then depredations were not confined to Central India, 

In bands, sometimes numbering a few hundreds, sometimes 
many thousands, they rode out on their forays as far as 
Malabar and the Coromandel coast The most powerful 
of the PmdhAri captains, Amir KhAn, had an organized army 
of many regiments, and several batteries of cannon Two 
other leadeis, known as Chitu and Karim, at one time 
paid a ransom to Smdhia of £100,000 To suppress the 
PmdliAri hordes, who were supported by the sympathy, more 
or less open, of all the MarhattA chiefs, Lord Hastings (1817) 
collected the strongest British army that had been seen m 
India, numbering nearly 120,000 men, half to operate from 
the north, half from the south Smdhia was overawed, 
and remained quiet. AmirKhAn consented to disband his 
army, on condition of being guaranteed the possession of 
what is now the principality of Tank The remaining 
bodies of PmdhAris were attacked m their homes, sur- 
rounded, and cut to pieces. Kaiirn threw himself upon 
the mercy of the conquerors. Chitu fled to the jungles, 
and was killed by a tiger In the same year (1817) as Third 
that in which the PmdhAris were crushed, and almost in the MaihattA 
same month (November), the three great MarhattA powers at war ' 
Poona, NAgpur, and Indore rose against the English. The 
peshwA, BAji BAo, had long been chafing under the terms 
imposed by the treaty of Bassem (1802), and the subsequent 
treaty of Poona (1817), which riveted yet closer the 
chains of dependence upon the paramount power. Elphin- 
stone, then resident at his court, foresaw what was coming 
and withdrew to Kirkee, whither he had ordered up a 
European regiment The next day the residency was 
burned down, and Kirkee was attacked by the whole army 
of the peshwA The attack was bravely repulsed, and the 
peshwA immediately fled from his capital Almost the 
same plot was enacted at NAgpur, where the honour of the 
British name was saved by the sepoys, who defended the 
hill of SitAbaldi against enormous odds. The army of 
Holkar was defeated m the following month at the pitched 
battle of Mehidpur. All open resistance was now at an end 
Nothing remained but to follow up the fugitives, and detei- 
mme the conditions of the general pacification. In both 
these duties Sir John Malcolm played a prominent part 
The dominions of the peshwA were annexed to the Bombay 
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Aimexa* presidency, and the nucleus of the present Centtal Pro- 
tioa of^ winces was formed out of the territory saved from the 
pesliw^s pi n( jharfa The peshwd himself surrendered, and was per- 
mtons fitted to reside at Bithiir, near Gawnpur, on a pension of 
* i80,000 a year His adopted son was the infamous NdnA 
S4hib. To fill the peshw&’s place to some extent at the head 
of the MarhattA confedeiacy, the hneal descendant of Sivaji 
was brought forth from obscurity, and placed upon the throne 
of SAtArA. An infant was recognized as the heir of Holkar, 
and a second infant was proclaimed raj A of Nagpur under 
British guardianship. At the same time the several states 
of Edjput&na accepted the position of feudatories of the 
paramount power, The map of India, as thus drawn by 
Lord Hastings, remained substantially unchanged until the 
time of Lord Dalhousie. But the proudest boast of Lord 
Hastings and Sir John Malcolm was, not that they had 
advanced the pornwrium, but that they had conferred the 
blessings of peace and good government upon millions who 
had suffered unutterable things from MarhafctA and Pmdharf 
tyranny. 

Amherst, The marquis of Hastings was succeeded by Lord Amherst, 
after the interval of a few months, during which Mr Adam, 
a civil servant, acted as governor-general. Lord Amherst's 
administration lasted for five years, from 1823 to 1828. 
It is known m history by two prominent events, the first 
Burmese war and the capture of Bhartpur. For some 
years past the north-east frontier had been disturbed by 
the restlessness of the Burmese, The country that fringes 
the western shore of the Bay of Bengal and runs np the 
valley of the Irawadi, with a people of Tibeto-Chmese 
origin, has a history of its own. parallel to, but not 
altogether independent of, that of India, Tradition asserts 
that its early civilization was introduced from the oppo- 
site coast of Coromandel, by a people who still preserve 
a trace of their origin in their name of Taking (cf Telmga 
and Teiugu), However this may be, the Buddhist religion, 
professed by the Burmese at the present day, certainly 
came direct from India at a very early date. Many waves 
of invasion from Siam in the south and from the wild 
mountains in the north have passed over the land These 
conquests were marked by that wanton and wholesale 
barbarity which seems to characterize the Tibeto-Chmese 
race, but the civilization of Buddhism survived every shock, 
and flourished around the ancient pagodas. European 
travellers in the 15 th century visited Pegu and Tenasserim, 
which they describe as flourishing marts of maritime trade 
During the period of Portuguese predominance in the East, 
Arakan became the resort of loose European adventurers. 
With their help the Arakanese extended their power inland, 
occupied Chittagong, and (under the name of the Maghs) 
became Hie terror of the entire delta of the Ganges. About 
1750 a new dynasty arose, founded by Alaungphaya or 
Alompr% with its capital at Ava, which still rules over Inde- 
pendent Burmah. The successors of Alompra, after having 
subjugated all Burmah, and overrun Assam, which was then 
an independent kingdom, began a series of encroachments 
upon British territory m India. As all peaceful proposals 
were contumelionsly rejected, Lord Amherst was compelled 
First to ^ declare war in 1821 Little military glory could be 

Burmese gaiued by beating the Burmese, who were formidable only 
mT ' from thB pestilential character of their country. One expe- 
dition with gunboats proceeded np the Brahmaputra into 
Assam ; another marched by land through Chittagong into 
Arakan, for the Bengal sepoys refused to go by sea ; a third, 
aud the strongest, sailed from Madras direct to the month of 
the Irawadi The war was protracted over two years. At 
last, after the loss of about 20,000 lives and an expenditure 
of .£14,000,000, the king of Ava consented to sign the 
treaty of Yandabu, by which he abandoned all ckim to 
Assam, and ceded the provinces of Arakan and Tenasserim, 


which were already in the military occupation of the British. 

He retained all the valley of the Iiawadi, down to the sea 
at Bangoon. The capture of Bhartpur m Central India Capture 
by Lord Combermere m 1827 wiped out the repulse which of Bhart- 
Lake had received before that city m January 1805. A P UT 
disputed succession necessitated British intervention. Ar- 
tillery could make little impression upon the massive walls 
of mud, but at last a breach was effected by mining, and 
the city was taken by storm, thus losing its general repu- 
tation throughout India for impregnability, which had 
threatened to become a political danger. 

The next governor-general was Loid William Bentmck, Beutmck 
who had been governor of Madras twenty years eailier at 
the time of the mutiny of Yellore. His seven years' mle 
(from 1828 to 1835) is not signalized by any of those 
victories or extensions of territory by which chroniclers 
delight to measure the growth of empire But it forms an 
epoch m administrative reform, and m the slow process by 
which the hearts of a subject population are won over to 
venerate as well as dread their alien lulers. The modern 
history of the British m India, as benevolent administrator 
ruling the country with a single eye to the good of the 
natives, may be said to begirt with Lord William Bentmck, 
According to the inscription upon his statue at Calcutta, 
from the pen of Macaulay, “He abolished cruel utes, he 
effaced humiliating distinctions, he gave liberty to the 
expression of public opinion , his constant study it was to 
elevate the intellectual and moral character of the nations 
committed to his charge His first care on arrival m 
India was to restoie equilibrium to the finances, which 
were tottering under the burden imposed npon them by 
the Burmese war. This he effected by reductions m per- 
manent expenditure, amounting In the aggregate to 1J 
millions sterling, as well as by augmenting the revenue from 
land that had escaped assessment and from the opium of 
MAI wA He also widened the gates by which educated 
natives could enter the service of the Company Some of 
these reforms were distasteful to the covenanted service 
and to the officers of the army, hut Lord William was 
always staunchly supported by the court of directors and 
by the Whig ministry at home. 

His two most memorable acts are the abolition of sati Sati 
(suttee) and the suppression of the Thctgs (Thugs), At this (suttee) 
distance of time it is difficult to realize the degree to which 
these two barbarous practices had corrupted the social system 
of the Hindus, European research has clearly proved that 
the text m the Vedas adduced to authorize the immolation 
of widows was a wilful mistranslation. But the practice 
had been engrained in Hindu opinion by the authority of 
centuries, and had acquired the sanctity of a religious rite. 

The emperor Akbar is Said to have prohibited it by law, 
but the early English rulers did not dare so far to violate 
the traditions of religious toleration. In the year 1817 
no less than seven hundred widows are said to have been 
burned alive in the Bengal presidency alone. To this day 
the most holy spots of Hindu pilgrimage are thickly dotted 
with little white pillars, each commemorating a sati In 
the teeth of strenuous opposition, both from Europeans 
and natives, Lord William carried the regulation m council 
on December 4, 1829, by which all who abetted sati were 
declared, guilty of “culpable homicide" The honour of 
suppressing Thagi must he shared between Lord William 
and Captain Sleeman, Thagi was an abnormal excrescence Thagi 
upon Hinduism, in so far as the bands of secret assassins 
were sworn together by an oath based on the rites of the lsm ' 
bloody goddess KA11 Between 1826 and 1835 as many as 
1562 Thags were apprehended in different parts of British 
India, and by the evidence of approvers the moral plague 
spot was gradually stamped out. 

Two other historical events are connected with the 
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administration of Lord William Bentinck In 1833 the 
charter of the East India Company was renewed for twenty 
years, but only upon the terms that it should abandon 
its trade and permit Europeans to settle freely m the 
country At the same time a legal or fouith member was 
added to the governor-general’s council, who might not be 
a servant of the Company, and a commission was appointed 
to revise and codify the law. Macaulay was the hist legal 
membei of council, and the first president of the law com- 
mission In 1830 it was found necessary to take the state of 
Mysoie under British administration, wheie Lt has continued 
to the present yeai (1881), and m 1831 the fianfcic misrule 
of the iAjA of Coorg brought on a shoit and sharp war. The 
rAjA was peimitted to retire to Benares, and the biave and 
proud inhabitants of that mountainous little terntoiy 
decided to place themselves under the rule of the Company, 
so that the only annexation effected by Lord William 
Bentinck was “ m consideration of the unanimous wish of 
the people ” 

Metcalfe Sir Charles (afterwards Lord) Metcalfe succeeded Lord 
William as senior member of council. His short term of 
office is memorable for the measure which his predecessor 
had initiated, but which he willingly carried into execution, 
for giving entire liberty to the press Public opinion m 
India, as well as the express wish of the court of dnectors 
at home, pointed to Metcalfe as the most fit person to 
cairy out the policy of Bentinck, not provisionally, but as 
Auok- governor-general for a full term Party exigencies, how- 
land ever, led to the appointment of Lord Auckland Prom 
that date commences a new era of war and conquest, which 
may be said to have lasted for twenty years All looked 
peaceful until Lord Auckland, prompted by his evil genius, 
attempted to place ShAh ShnjA upon the thione of Cabul, 
an attempt which ended in the gross mismanagement and 
annihilation of the garrison placed m that city. The 
disaster m Afghanistan was qiuckly followed by the con- 
quest of Smd, the two wars m the Punjab, the second 
Buimese war, and last of all the Mutiny. Names like 
Gough and Napier and Colm Campbell take the places of 
Malcolm and Metcalfe and Elphmstone. 

Afghan For the first time since the days of the sultdns of Ghazni 
affairs and Ghor, Afghanistan had obtained a national king in 
1747 m the person of the Ahmad ShAh DurAni, who found 
his opportunity in the confusion that followed on the death 
of the Persian conqueror, NAdir ShAh. Before his death 
in 1773 Ahmad ShAh had conquered a wide empue, from 
Hex at to PeshAwar and from Kashmir to Smd His 
intervention on the field of PAmpafe (1761) turned back 
the tide of MarhattA conquest, and replaced a Mughal 
emperor on the throne of Delhi But Ahmad ShAh never 
cared to settle down m India, and kept alternate state at 
Ins two national capitals of Cabul and KandahAr The 
DnrAm kings were prolific in children, who fought with 
one another for the succession to the death. At last, in 
1826, Dost Muhammad, head of the powerful BarakzAi 
family, succeeded m establishing himself as ruler of Cabul, 
with the subordinate title of amir (ameer), while two fugi- 
tive biothers of the DurAni lme were living under British 
protection at LudhiAna, on the frontier of the Punjab 
The attention of the English Government had been 
directed to AfghAn affairs ever since the time of Lord 
Wellesley, who feared that ZamAn ShAh, then holding his 
court at Lahore, might follow m the path of NAdir ShAh, 
and overrun Hindustan. The growth of the powerful Sikh 
kingdom of Ranjit Smh effectually dispelled any such 
alarms for the future Subsequently, m 1809, while a 
French invasion of India was still a possibility to be 
guarded against, Elphmstone was sent by Lord Mmto on 
a mission to ShAh ShnjA to form a defensive alliance. 
Before the year was out, ShAh ShujA had been diiven 


into exile, and a third brother, Mahmud Shah, was on the 
throne In 1837, when the curtain rises upon the drama 
of English mterfeience m Afghanistan, the usurper Dost 
Muhammad Baiakzai was fiimly established at Cabul 
His great ambition was to recovei PeshAwar from the 
Sikhs , and when Captain Alexander Burnes arrived on a 
mission from Lord Auckland, with the ostensible object of 
opening trade, the Dost was willing to pioimse everything, 
if only he could get PeshAwai But Lord Auckland had 
another and more impoitant object m view At this time 
the Russians were advancing lapidly m Central Asia, and 
a Pei sian army, not without Russian support, was besieging 
Heiat, the traditional bulwark of Afghanistan on the east, 

A Russian envoy was at Cabul at the same time as 
Burnes The latter was unable to satisfy the demands of 
Dost Muhammad m the matter of PeshAwar, and returned 
do India unsuccessful Lord Auckland forthwith resolved 
upon the hazardous plan of placing a more subservient 
ruler upon the throne of Cabul. ShAh Shuja, one of the 
two exiles at LudhiAna, was selected for the puipose. At 
this time both the Punjab and Smd were independent 
kingdoms Smd was the less powerful of the two, and Fust 
therefore a British aimy escorting ShAh ShujA made its Afghan 
way by that route to enter Afghanistan through the Boh'm war 
Pass, KandahAr surrendered, Ghazni was taken by storm, 

Dost Muhammad fled across the Hindu Kush, and ShAh 
Slug A was triumphantly led into the Bala HissAi at Cabul 
in August 1839 During the two yeais that followed 
AfghAmstAn remained in the military occupation of the 
British. The catastrophe occuired m Novembei 1841, 
when Sir Alexander Burnes was assassinated in the city of 
Cabul. The troops m the cantonments weie then under 
the command of General Elphmstone (not to be confounded 
with the civilian Mountstnait Elphmstone), with Sir William 
Maenaghten as chief political adviser, Elphmstone was 
an old man, unequal to the responsibilities of the position. 
Maenaghten was treacherously murdered at an interview 
with the AfghAti chief, Akbar KhAn, eldest son of Dost 
Muhammad After lmgenng in their cantonments for two 
montliB, the British aimy set off in the depth of winter to 
find its way back to India through the passes. When they 
staited they numbered 4000 fighting men, with 12,000 
camp followers. A single suivivor, Dr Brydon, leached 
the friendly walls of JalAlAbAd, where Sale was gallantly 
holding out. The rest perished in the defiles of Khurd, 

Cabul, and J agdalak, either from the knives and matchlocks 
of the AfghAns or from the effects of cold, A few prisoners, 
mostly women, children, and officers, were considerately 
treated by the orders of Akbar KhAn. 

Within a month after the news reached Calcutta, LoidEllen- 
Auckland had been superseded by Lord Ellenborough, boiougli 
whose first impulse was to be satisfied with drawing off 
in safety the garrisons from KandahAr and JalAlAbAd. But 
bolder counsels prevailed. Pollock, who was marching 
straight through the Punjab to relieve Sale, was ordered 
to penetrate to Cabul, while Nott was only too glad not 
to be forbidden to retire from KandahAr through Cabul, 

After a good deal of fighting, the two English forces met at 
their common destination m September 1842. The great 
bazar at Cabul was blown up with gunpowder, to fix a 
stigma upon the city , the prisoners were recovered , and 
all marched back to India, leaving Dost Muhammad to 
take undisputed possession of his throne. The drama 
closed with a bombastic proclamation from Lord Ellen- 
borough, who had caused the gates from the tomb of 
Mahmiid of Ghazni to be cained back as a memorial of 
“ SomnAth revenged.” 

Lord Ellenborough, who loved military display, had his 
tastes gratified by two more wars. In 1 843 the Mahometan 
rulers of Smd, known as the ef meers ” or amirs, whose only 
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Con- fault was that they would not surrender tlieir independence, 
quest of ^ eie cruBlied by Sir Charles Napier The victory of Muni, 
In which 3000 British troops defeated 20,000 Baluchi*, is 
perhaps the moat brilliant feat of arms m Indian history, 
but an honest excuse can scarcely be found for the annex- 
ation of the country. In the same year a disputed succes- 
sion at Gwalior, fomented by feminine intrigue, resulted 
in an outbreak of the overgrown army which the Srndhia 
family had been allowed to maintain. Peace was restored 
by the battles of Maharajpur and Punneah, at the former 
of which Lord Ellenborough was present m person 
Hard- In 1844 Lord Ellenborough was recalled by the court 
of directors, who differed from him on many points of 
administration, and distrusted his erratic genius. He was 
succeeded by Sir Henry (afterwards Lord) Hardinge, who 
had served through the Peninsular War and had lost a hand 
at Ltgay. It was felt on all sides that a trial of strength 
between the British and the Sikhs was at hand 

Rise of The Sikhs were not a nationality like the Maihattas, hut a 
Sikhs religious sect hound together by the additional tic of military dis- 
cipline They trace their origin to one Ninak, an excellent and 
successful pre aeher, who was bom in the neighbourhood of Lahore 
in the latter half of the 15th cento’, before the arrival of either 
Mughala or Portuguese in India. Nanak was a religious reformer, 
like others that arose in the country about that time, who 
preach d the abolition of ea*te, the unity of the Godhead, and the 
obligation of kadmg a pure life From Nanak ten gu/ us or apostle* 
are traced down to Govmd Smh m 1708, with whom the succession 
stopped. Suffering continual persecution from the ruling Mahomet- 
ans, which culminated m the reign of Aurangzeb, the Sikh religion 
maintained itself with extraordinary tenacity. At last the down- 
fall of the Mughal empire transformed it into aterntoiiai power, 
which possessed the only organization remaining m the Punjab 
Even before the rise of Eanjit Smb, offshoots from the SM msls 
or confederacies, each led by its elected saidai, had carved out for 

of which have endured to the present day Banjft Sink, the 
founder of the Sikh kingdom, was born in 1780. In his twentieth 
jear he obtained the appointment of governor of Lahore from the 
Afghan emperor, and from that time he set himself to the task of 
having a personal despotism upon the religious fanaticism of the 
Sikhs. The ihafai or te the liberated ” were organized into an army 
under European officers, vluch for steadiness and religious fervour 
has had no parallel since the ft ironsides” of Cronin ell From 
Lahore a* his capital he extended his conquests south to Multan, 
west to Peshawar, and north to Kashmir On the east side alone 
he was hemmed m by the Sutlej, up to which river the authority 
of the British Government was advanced in 1804 TiU his death 
m 1839 Ranjit Smh was ever loyal to the engagements which he 
had entered into with Metcalfe m 1805, But he left no son capable 
of wielding his sceptre. Lahore was tom by dissensions between 
rival generals, ministers, and queens. The only stiong power was 
the army of the khdfod, which since the disaster m Afghanistan 
burned to measure its strength with the British sepoys. The 
French generals, Avitable and Court, were foolishly ousted, and 
the supreme military command was vested in a senes of pancMyuts 
or elective committees of five* 

H&h la 1845 the Sikh army, numbering 60,000 men with 
ca f' 150 goes, crossed the Sutlej and invaded British territory. 
pagm Eir Hugh Gough, the commander-in-diief, together with 
the governor-general, hurried up to the frontier. Within 
three weeks four pitched battles were fought, at Moodkee, 
Eerozshah, Aliw4fi and Sobrdon, The British loss on each 
occasion was heavy ; but by the last victory the Sikhs were 
fairly driven into and across the Sutlej, and Lahore 
surrendered to the British By the terms of peace then 
dictated the infant son of Ranjit, Dhulip Smh, was recog- 
nized as rdjfi; the Jalandhar Doib, or tract between the 
Sutlej and the Rdvfi was annexed; the Sikh army was 
limited to a specified number; Major Henry Lawrence 
was appointed to be resident at Lahore ; and a British force 
was detailed to garrison the Punjab for a period of eight 
years. Sir H. Hardinge received a peerage, and returned 
to England in 1848 

Lord Dalhousie succeeded, whose eight years’ adminis- 
kousie tmtion (from 1848 to 1856) was more pregnant of results 
than that of any governor-general since Clive. Though 


professedly a man of peace, he was compelled to fight two 
wars, jn the Punjab and m Buimah These both ended m 
large acquisition.-* of territory, while Nagpur, Qudh, and 
seveial minor states also came under British rule But 
Dalhousie’s own special interest lay m the advancement of 
the moral and material condition of the countiy. The 
system of administration earned out m the conqueied 
Punjab by the two Lawrences and their assistants is 
probably the most successful piece of difficult work evei 
accomplished by Englishmen British Burmah has pio- 
spered under their rule scarcely less than the Punjab In 
both cases Lord Dalhousie deserves a large share of the 
credit No branch of the admmistiation escaped his 
reforming hand He founded the public works department, 
to pay special attention to loads and canals He opened 
the Ganges Canal, still the largest work of the kind m the 
country, and he turned the sod of the first Indian lailway 
He promoted steam communication with England via the 
Bed Sea, and introduced cheap postage and the electric 
telegiaph It is Lord Dalhousie’s misfoitune that these 
benefits are too often forgotten m the vivid recollections of 
the Mutiny, winch avenged his policy of annexation 
Lord Dalhousie had not been six months m India befoie Second 
the second Sikh war bioke out Two British officers were s &h 
treacherously assassinated at Multan Unfortunately ^ 
Henry Laurence was at home on sick leave. The British tlon of ‘ * 
airny was nut leady to act in the hot weather, and, despite Punjab 
the single-handed exertions of Lieutenant (afterwards Sn 
Herbert) Edwardes, this outbreak of fanaticism led to a 
geneial rising. The Uidlsd army again came together, and 
once more fought on even terms with the British On the 
fatal field of Chilianwala, which patriotism prefers to call a 
drawn battle, the British lost 2400 officers and men, besides 
four guns and the colours of three xegiments. Befoie 
reinforcements could come out from England, with Sir 
Chailes Napier as commander-in-chief, Lord Gough had 
restored his own reputation by the crowning victory of 
Guzerat, which absolutely destroyed the Sikh army 
Mult&n hadpievionsly fallen, and the Afghan hoise under 
Dost Muhammad, who had forgotten their hereditary anti- 
pathy to the Sikhs m their greater hatied of the British name, 
were chased back with ignominy to their native hills. The 
Punjab henceforth became a British province, supplying a 
virgin field for the administrative talents of Dalhousie 
and the two Lawrences. Rdjd Dhulip Smh received an 
allowance of ,£50,000 a year, on which he retired as a 
country gentleman to Norfolk in England. The first step 
in the pacification of the Punjab was a general disarmament, 
which resulted in the delivery of no less than 120,000 
weapons of various kinds. Then followed a settlement of 
the land tax, village by village, at an assessment much 
below that to which it had been raised by Sikh exactions, 
and the introduction of a loose but equitable code of civil 
and criminal procedure. Roads and canals were laid out by 
Colonel Robert Napiei (afterwards Lord Napier of Magdala) , 
and the security of British peace and the personal influence 
of British officers were felt to the furthest come is of the 
province Thus it happened that, when the Mutiny broke 
out in 1857, the Punjab remained not only quiet but loyal, 
after only eight years’ experience of English rule; while the 
North-Western Provinces, which had been British territory 
for more than half a century, rose in rebellion. The second second 
Burmese war of 1852 was caused by the ill-treatment of Burmese 
European merchants at Rangoon, and the insolence offered wai 
to the captain of a frigate who had been sent to remonstrate 
The whole valley of the Irawadi, from Rangoon to Prome, 
was occupied in a few months, and, as the king of Ava 
refused to treat, it was annexed, under the name of Pegu, 
to the provinces of Arakan and Tenasserim, which had been 
acquired in 1826. Since annexation the inhabitants of 
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Rangoon hare inci eased tenfold m number, and that port 
now ranks third m British India, being surpassed only by 
Calcutta and Madras Lord Dalhousie’s dealings with the 
feudatory states of India can only be rightly appreciated 
as part of his general policy That rulers only exist for 
the good of the ruled was his supreme axiom of govern- 
ment, of which he gave the most conspicuous example by 
the practice of his own daily life, That British adminis- 
tration was better foi the people than native rale followed 
fioin this axiom as a necessary corollary He was thus 
led to regard native chiefs from somewhat the same point 
of view as the Scotch regarded the lieieditary jurisdictions 
after 1745, as mischievous anomalies, to be abolished by 
every means practicable Good faith must he kept with 
rulers on the throne and with their legitimate heirs, but 
no false sentiment should preserve dynasties that had for- 
feited all consideration by years of accumulated misrule, 
or prolong those that harl no natural successor. The 
“ doctrine of lapse ,f was merely a special application of 
these principles, though complicated by the theory of 
adoption It has never been doubted that, according to 
Hindu puvafce law, an adopted son entirely fills the place 
of a natural son, whether to perform the religious obsequies 
of his father or to inherit his property In all respects he 
continues the persona of the deceased. But it was argued 
that the succession to a throne stood upon a different foot- 
ing The paramount power could not recognize such a 
right, which might be used as a fraud to hand over the 
happiness of millions to a base-born impostor. Here came 
in the maxim of “ the good of the governed w The material 
benefits to be conferred through British administration 
surely weighed heavier m the scale than a superstitious 
and frequently fraudulent fiction of inheritance The first 
state to escheat to the British Government in accordance 
with these principles was SAtdrA, which had been leeonsti- 
tnted by Lord Hastings on the downfall of the peshwA m 
1818 The last direct representative of Sivajl died without 
a male heir in 1848, and his deathbed adoption was set 
aside In the same year the BAjput state of Karauli was 
saved by the interposition of the court of directors, who 
drew a fine distinction between a dependent principality 
and a protected ally. In 1833 Jhdnsi suffered the same 
fate as SAtArA, But the most conspicuous application of 
the doctrine of lapse was the case of HAgpur The last of 
the BhouslAs, a dynasty older than the British Government 
itself, died without a son, natural or adopted, in 1853 
That year also saw British administration extended to the 
Berars, or the assigned districts which the nizAm of 
Hyderabad was induced to cede as a territorial guarantee 
for the subsidies which he perpetually kept in arrear Three 
more distinguished names likewise passed away in 1853, 
though without any attendant accretion to British territory. 
In the extreme south the titular nawAb of the Carnatic 
and the titular rAjA of Tanjore both died without heirs 
Their rank and their pensions died with them, though 
compassionate allowances were continued to their families. 
In the north of India, BAji Edo, the ex-peshwA who had 
been dethroned in 1818, lived on till 1853 in the enjoy- 
ment of his annual pension of £80,000. His adopted son, 
HAna SAMb, inherited his accumulated savings, but could 
obtain no further recognition. 

The annexation of the province of Oudh is to be de- 
fended on very different grounds. Ever since the nawAb 
wazlr, ShujA-ud-DaulA, received back Ins forfeited terri- 
tories from the hands of Lord Clive in 1765, the very 
existence of Oudh as an independent state had depended 
only upon the protection of British bayonets Thus, pre- 
served alike from foreign invasion and from domestic 
rebellion, the long line of subsequent nawAbs had given 
way to that neglect of public affairs and those private vices 


which naturally flow from m esponsible powei Their only 
redeeming virtue was steady loyalty to the British Govern- 
ment Oudh has been called “the Garden of India ” by 
an author 1 who endeavours to show that the evils of native 
rule were never so black as they have been painted. But 
at any rate that fair coinei of the Gangetic basin, which 
now suppoits a denser population than any equal aiea on 
the surface of the globe, had been groaning for generations 
under anarchy for which each successive governor-general 
admitted that he was partly responsible ‘Warning after 
warning had been given to the nawAbs (who had assumed 
the title of shAh or lung since 1819) that they must put 
their house in older What the benevolent Bentinck 
and the soldierly Haidmge had only threatened was re- 
served for Lord Dalhousie, who united honesty of purpose 
with decision of character. In this determination he 
had the full support of the court of dnecton at home 
In 1856, the last year of his rale, he issued ordeis to 
General (afterwaids Sir James) Outiam, then resident at 
the court of Lucknow, to assume the direct administration 
of Oudh, on the ground that “the Bntisli Government 
would be guilty m the sight of God and man, if it weie 
any longer to aid m sustaining by its countenance an 
administration fraught with suffering to millions ” The 
lung, WAjid All, bowed to nresi&tible force, though lie evci 
refused to recognize the justice of his deposition. Aftei 
a mission to England, by way of protest and appeal, lie 
settled down m the pleasant suburb of Garden Beach near 
Calcutta, where he lived m the enjoyment of a pension of 
£120,000 a year Oudh was thus annexed without a 
blow ; but it may be doubted whether the one measure of 
Loid Dalhousie upon winch he looked back himself with 
the clearest conscience was not the very one that most 
alarmed native public opinion 

The marquis of Dalhousie resigned office m Match 1856, 
being then only forty-four years of age, but he earned 
home with him the seeds of a lingering illness which resulted 
in Ms death in 1860 Excepting Cornwallis, lie was the 
first, though by no means the last, of English statesmen 
who have fallen victims to their devotion to India’s needs. 

He was succeeded by his friend, Lord Canning, who, at Canning 
the farewell banquet in England given to him by the couit 
of directors, uttered these prophetic words “I wish for 
a peaceful term of office. But I cannot foiget that in the 
sky of India, serene as it is, a small cloud may ause, no 
larger than a man’s hand, but which, growing larger and 
larger, may at last threaten to buist and overwhelm ua 
with rum ” In the following yeai the sepoys of the Bengal 
army mutinied, and all the valley of the Ganges from 
PatnA to Delhi rose in open rebellion 

The various motives assigned for the Mutiny appeal Mutiny, 
inadequate to the Euiopean mmd, The truth seems to be 
that native opinion throughout India was in a ferment, 
predisposing men to believe the wildest stoiies, and to act 
precipitately upon their fears The influence of panic m 
an Oriental population is greater than might he readily 
believed In the first place, the policy of Lord Dalhousie, 
exactly m proportion as it had been dictated by the most 
honourable considerations, was utterly distasteful to the 
native mind. Eepeated annexations, the spread of educa- 
tion, the appearance of the steam engine and the telegraph 
wire, all alike revealed a consistent determination to sub- 
stitute an English for an Indian civilization The Bengal 
sepoys, especially, thought that they could see into the 
future farther than the rest of their countiymen Hearly 
all men of high caste, and many of them recruited from 
Oudh, they dreaded tendencies which they deemed to be de- 
nationalizing, and they knew at first hand what annexation 

1 The Garden of India } or Chapters on Oudh History and AJfctm, 
by H C Irwin, London, 1880, 
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meant. They believed it was by their process that the 
Punjab had been conquered, and all India was held quiet 
The numerous dethroned pimees, their heirs and their 
widows, were the hist to learn and take advantage of the 
spirit of disaffection that wa» abroad. They had heard of 
the Crimean war, and were told that Russia was the per- 
petual enemy of England, They had money m abundance 
with which they could buy the assistance of skilful 
intriguer* They had everything to gain, and nothing to 
lus a, by a revolution. 

In this critical state of affairs, of which the Government 
had no official knowledge, a rumour ran through the can- 
tonments of the Bengal army that cartridges had been 
sened out greased with the fat of animals unclean alike to 
Hindu and Mahometan After this, nothing could quiet 
the minds of the sepoys. Eires occurred nightly in the 
native lines , officers were insulted by their men , all con- 
fidence was gone, and only the form of discipline remained 
On the afternoon of Sunday, May 10, 1857, the sepoys at 
Meerut (Mirath) broke into open mutiny. Their fhsfc mad 
frenzy marked by its excess the change from their usually 
quiet manners and orderly habits. They broke into the 
jittl, and then can through the cantonments, cutting down 
every European they met At last they streamed off to the 
neighbouring city of Delhi, to stir up the native gairison 
and the criminal population of that great city, and to place 
themselves under the authority of the discrowned Mughal 
emperor Meerut was the largest military station m India, 
with a strong European garrison of foot, horse, and guns, suf- 
ficient to overwhelm the mutineers before ever they reached 
Delhi, But just as the sepoys acted in irrational panic, so 
did British officers in but too many cases act with equally 
irrational indecision. The news of the outbreak was 
telegraphed to Delhi, and nothing more was done that night. 
The next morning the Mahometans of Delhi rose, and all 
tint the Ear, penis there could do was to blow up the 
mag nine. A rallying centre and a traditional name was 
thus given to the revolt, which forthwith spread like wild- 
fire through all the North-Western Provinces and Oudh 
down into Lower Bengal. The same narrative must suffice 
for all, th?mgh each episode has its own peculiar story of 
sadness and devotion. The sepoys rose on their officers, 
without warning, and sometimes after protestations of 
fidelity. The Europeans, or persons of Christian faith, 
were massacred, sometimes also women and children. The 
jail was broken open, the treasure plundered, and then all 
marched off to some centre of revolt, to join in what had 
now become a national war. Only in the Punjab were the 
sepoys anticipated by the stem measures of repression and 
disarmament adopted by Sir John Lawrence and Ms 
lieutenants, among whom Edwardes and Nicholson were 
Loyalty conspicuous. The Sikh population never wavered. Crowds 
or &kfe. of willing recruits came down from the Afghan hills. And 
thus the Punjab, instead of being itself a source of danger, 
was able to furnish a portion of its own garrison for the 
siege of Delhi In Lower Bengal most of the sepoys 
mutinied, and then dispersed in different directions. The 
native armies of Madras and Bombay remained true to their 
colours, ^ In Central India the contingents of many of the 
great chiefs sooner or later joined the rebels, but the 
Mahometan state of Hyderabad was kept loyal by the 
authority of its able minister Sir Mar Jang. 

The main interest of the sepoy war gathers round the 
three cities of Oawnpur, Lucknow, and Delhi The can- 
tonments at Oawnpur contained the largest native garrison 
in India ; and in the immediate neighbourhood, at Bithftr, 
was the palace of Dandhu Panth, the disinherited heir of 
the last peshwA, whose more familiar appellation of Nana* 
Sihib will ever be handed down to the infamy of history. 

At first the Mm was profuse in his professions of loyalty 
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but as soon as the sepoys mutinied he put himself at their 
head, and was proclaimed peshwii of the Marhattas The 
Europeans at Cawnpui, who numbered more women and 
children than fighting men, shut themselves up m improvised 
entrenchments, where they sustained a siege for nineteen 
days under the sun of a tiopical June At last, trusting Cawn- 
to a safe conduct from the Nima as far as AllaMMd, they pur mas- 
surrendered their position, and to the number of four saerA ~ 
hundred and fifty individuals embarked m boats on the 
Ganges, forthwith a murderous fire was opened upon 
them from the river bank. Only a single boat escaped, 
and but four men, who swam across to the protection of 
a friendly r&ja, ultimately survived to tell the tale The 
rest of the men were massacred on the spot, the women 
and childien, numbering one hundred and twenty-five, were 
reserved for the same fate a few days later, when the 
avenging army of Havelock was at hand. Sir Henry 
Lawrence, the chief commissioner of Oudh, had foreseen 
the coming storm with a prophetic eye He had fortified 
and provisioned the residency at Lucknow m good time, 
and thither he retired with all the Euiopean inhabitants 
and a weak British regiment on July 2 Two days later 
he was moi tally wounded by a shell. But his example Siege of 
inspired the little garrison to hold out under unparalleled Luck- 
hardships and against enormous odds, until relieved by no ^’ 
Havelock and Outram on September 25 But the relieving 
force was itself invested by fresh swarms of rebels, and it 
was not till November that Sir Colin Campbell, afterwards 
Lord Clyde, cut his way into Lucknow, and effected the 
final deliverance of the garrison. The siege of Delhi began 
on June 8, just one month after the original outbreak 
at Meerut Siege in the propel sense of the word it was 
not, for the British army, encamped on the historic ridge, 
never exceeded 8000 men, while the rebels within the walls 
were more than 30,000 strong In the middle of August 
Nicholson arrived with a reinforcement from the Punjab, 
but his own encouraging presence was more valuable than 
the reinforcement he brought On September U the Storm of 
assault was delivered, and after six days' desperate fighting Bella 
in the streets Delhi was again won Nicholson fell at the 
head of the storming party. Hodson, the intrepid leader 
of a corps of irregular horse, bunted down and brought in 
as prisoner the old Mughal emperor, BahMur SliAh, and 
then in cold blood shot down the emperor's sons with his 
own hand After the fall of Delhi and the final relief of 
Lucknow the war loses its dramatic interest, though fighting 
went on m various'parts of the country for eighteen months 
longer. The population of Oudh and Rohilkhand, 
stimulated by the presence of the begum of Oudh, the 
nawdb of Bareilly, andNdna Sdhib himself, had joined the 
mutinous sepoys m masse. In this quarter of India alone, 
it was the revolt of a people rather than the mutiny of an 
army that had to be quelled. Sir Colin Campbell m 
person conducted the campaign in Oudh, which lasted 
through two cold seasons Valuable assistance was lent by 
Sir Jang Bahadur of Nep&l, at the head of a numerous 
army of Gurkhas. Town after town was occupied, fort Suppies* 
after fort was stormed, until at length the last gun had been 
recaptured and the last- fugitive had fled across the mutm ? 
frontier by January 1859, In the meanwhile Sir Hugh 
Rose (afterwards Lord Strathnairn),with another army from 
Bombay, was conducting an equally brilliant campaign in 
Central India, His most formidable antagonists were the 
disinherited rdni of Jh&nsi, and T&ntia Topi, whose military 
talent had previously inspired Mm S&hib with all the 
capacity for ^resistance that he ever displayed. The rilni 
died fighting bravely at the head of her troops in June 
1858 ; Tuntia Topi, after doubling backwards and forwards 
fhrotigh Central India, was at last betrayed and run down 
in April 1859. 



811 


INDIA 


BIST0EY ] 

The Mutiny sealed the fate of the East India Company, 
aftei a life of moie than two and a half centuries 
Com- The Company received its original charter of mcotpoia- 
panj’s tion from Elizabeth m 1600 Its political powers, and the 
diarteis cons t L tution of the Indian Government, were derived from 
the Regulating Act of 1773, passed by the ministry of Lord 
North By that statute the governor of Bengal was raised 
to the rank of governor-general ; and, in conjunction with 
his council of four other members, he was entrusted with 
the duty of superintending and controlling the governments 
of Madras and Bombay so far as regarded questions of 
peace and war , a supreme court of judicature was appointed 
at Calcutta, to which the judges were appointed by the 
crown, and a power of making rules, ordinances, and 
regulations was conferred upon the governor-general and his 
council Next came the India Bill of Pitt (1781), which 
founded the board of contiol, strengthened the supremacy 
of Bengal over the other presidencies, and first authorized 
the historic phrase “governor-geneial-m-council ” The Act 
which abolished the Company’s monopoly of trade (1833) 
also introduced several reforms into the constitution of the 
Indian Government, and added to the council an additional 
member, who might not be chosen from among the 
Company’s servants, and was entitled to he present only at 
meetings foi making laws and regulations; it gave the 
authority of Acts of Parliament to the laws and regulations 
so made, subject to the disallowance of the court of director, 
it appointed a law commission , and it gave the governor- 
generakn-council a control over the other presidencies in 
all points relating to the civil or military administration 
The charter of the Company was renewed for the last tune 
in 1853, not for a definite period of years, but only for so 
long as parliament should ordain On this occasion the 
number of directors was reduced, and their patronage as 
legards appointments to the civil service was taken away, to 
make room for the principle of open competition. 

Transfer The Act for the better government of India (1858), which 

to ciown finally transferred the entire administration from the 
Company to the crown, was not passed without an eloquent 
piotest from the directors, nor without acrimonious party 
discussion in parliament It enacts that India shall be 
governed by, and in the name of, the sovereign of England 
through one of the principal secretaries of state, assisted by 
a council of fifteen members. The goveraor-geneial received 
the new title of viceroy The European troops of the 
Company, numbering about 24,000 officers and men, were 
amalgamated with the royal service, and the Indian navy 
was abolished By the Mian Councils Act (1861) the 
governor-general’s council and also the councils at Madias 
and Bombay were augmented by the addition of non-official 
members, either natives or Europeans, for legislative 
purposes only, and by another Act passed m the same year 
high courts of judicature were constituted out of the existing 
supreme courts at the presidency towns. 

It fell to the lot of Lord Canning both to suppress the 
Mutiny and to introduce the peaceful revolution that 
followed. As regards his execution of the former part of 
his duties, it is sufficient to say that he preserved his 
equanimity undisturbed m the darkest hours of peril, and 
that the strict impartiality of his conduct incurred alternate 
praise and blame from the fanatics on either side The 
epithet then scornfully applied to him of “ Clemency n 
Canning is now remembered only to his honour. On 
November 1, 1858, at a grand darbar held at AllahabM 
the royal proclamation was published which announced 
that the queen had assumed the government of India. 
This document, which has been called the Magna Charta of 
the Indian people, went on to explain the policy of political 
justice and religious toleration which it was her royal 
pleasure to pursue, and granted an amnesty to all except 


those who had directly taken part m the murder of British 
subjects. Peace was pioclaimed throughout India on July 
8, 1859, and m the following cold weather Lord Canning 
made a viceiegal progress through the upper provinces, to 
receive the homage of loyal princes and chiefs, and to 
guarantee to them the right of adoption The suppression 
of the Mutiny increased the debt of India by about 40 
millions sterling, and the military changes that ensued 
augmented the annual expenditure by about 10 millions 
To giapple with this deficit, Mr James Wilson was sent 
out fiom the treasury as financial member of council He 
reorganized the customs system, imposed an income tax 
and licence duty, and created a state paper cuirency The 
penal code, originally drawn np by Macaulay m 1837, 
passed into law m 1860, together with a code of civil and 
criminal procedure 

Lord Canning left India m March 1862, and died before Recent 
he had been a month m England His successor Loidadmmis* 
Elgin, only lived till November 1863, when he too fell a tia 1011 
victim to the excessive work of the govern or-geneialship, 
dying at the Himdlayan station of Dharmscihi, where he 
lies buried, He was succeeded by Sir John Lawrence, the 
saviour of the Punjab, The chief incidents of his ad- 
ministration were the Bhntdn war and the terrible Orissa 
famine. Lord Mayo, who succeeded him m 1869, carried 
on the peimanent British policy of moral and material 
progiess with a special degree of personal energy. The 
AmMld (Hmballa) daibar, at which Shere All was recognized 
as amir of Afghanistan, though in one sense meiely the 
completion of what Lord Lawrence had begun, owed much 
of its success to the peisonal influence of Lord Mayo himself 
The same quality, combined with sympathy and firmness, 
stood him m good stead m all his dealings both with native 
chiefs and European officials. His example of hard woik 
stimulated all to their best. While engaged m exploring 
with his own eyes the furthest coiners of the empne, he 
fell by the hand of an assassin m the convict settlement of 
the Andaman Islands in 1872. His successor was Lord 
Northbrook, whose ability showed itself chiefly in the depart- 
ment of finance. During the time of his administration a 
famine m Lower Bengal m 1874 was successfully obviated 
by Government relief and public works, though at an 
enormous cost, the gdikwdr of Baroda was dethroned 
m 1875 for misgovernment and disloyalty, while his 
dominions were continued to a nominated child of the 
family ; and the Prince of Wales made a tour through the 
country m the cold weather of 1875-76. Lord Lytton 
followed Lord Northbrook in 1876. On January 1, 1877, 

Queen Victoria was proclaimed Empress of India at a cldrbdr 
of unequalled magnificence, held on the historic “ ridge” 
overlooking the Mughal capital of Delhi. But, while the 
princes and high officials of the country were flocking to 
this gorgeous scene, the shadow of famine' was already 
darkening over the south of India, Both the monsoons of Famine 
1876 had failed to bring their due supply of ram, and the 1876-78 
season of 1877 was little better. The consequences of this 
prolonged drought, which extended fiom the Deccan to 
Cape Comorin, and Subsequently invaded northern India, 
were more disastrous than any similar calamity since the 
introduction of British rule Despite unparalleled importa- 
tions of grain by sea and rail, despite the most strenuous 
exertions of the Government, which incurred a total 
expenditure on this account of 11 millions sterling, the loss 
of life from actual starvation and its attendant train of 
diseases was lamentable The total number o£ deaths from 
disease and want in the distressed tracts m excess of the 
normal mortality for the two years 1876-78 is estimated 
to have raised the death-rate by 40 per cent , or 5| millions. 

In tlie autumn of 1878 the affairs of Afghanistan again 
forced themselfeS into notice* Shere All, tlie amir* who 
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had been hospitably entertained by Lord Mayo, was 
found to be favouring Russian intrigues. A British em- 
bassy was refused admittance to the country, while a 
Russian mission was received with honour This led 
Afghan to a declaration of war British armies advanced by three 
cam- routes, — the Khaibar (Khyber), the Kuram, and the Boldn, 

i q-Ton an( i without much opposition occupied the inner entrances 
1 * of the passes Shere All fled to Afghdn Turkest&n, and 
there died. A treaty was entered into with his son, 
Yakub Khan, at Gaudamak, by which the British frontier 
was advanced to the crests or further sides of the passes, and 
a British officer was admitted to reside at Cabul Within 
a few months the British resident, Sir Louis Cavagnan, 
was treacherously attacked and massacred, together with 
his escort, and a second war became necessary. Y&kub Khdn 
abdicated, and was deported to India , Cabul was occupied 
in force, and an Afghdn chief of the Durdni line was placed 
m the government of Kandahdr with the title of wall At 
that crisis of affairs a general election in England resulted 
in a defeat of the ministry Lord Lytton resigned with 
the Conservative ministry, and the marquis of Ripon was 
nominated as his successor in 1880. Since then, a British 
brigade received a defeat between Kan d ah dr and the 
Helmand river from the Herdti army of Ayiib Khdn, a 
defeat promptly and completely retrieved by the brilliant 
inarch of General Sir Frederick Roberts from Cabul to 
Kandahar, and by the total rout of Ayiib Khdu’s army 
on September 1, 1880. Abdurrahman Khdn, the eldest 
male representative of the stock of Dost Muhammad, lias 
now been recognized as amir of Cabul 


Governors General of India under the East India Company, 
1765-1858 


1765 Lord Chre 


1806 Earl of Minto 


1767. Harry Verelst 
1769 John Cartier 
1772 Warren Hastings 
786 Lord (afterwards Mar- 
quis) Cornwallis 
793. Sir John Shore (Lord 
Teign mouth) 

1798 Sir Alured Clarke (pro 
iem ,). 

1798. Lord Momington (Mar- 
quis Wellesley) 

1805 Lord Cornwallis again. 
1805, Sir George Barlow { pro 
km ) 


1813. Earl of Moira (Marquis 
of Hastings) 

1823 John Adam (pro km ) 
1823 Lord Amherst 
1828 Lord William Cavendish 
Bentmck; 

1835 Sir Charles Metcalfe 

(Lord Metcalfe) 

1836 Lord Auckland 
1842 Earl of Elleuhorough 
1844 Viscount Hardmge. 

1848 Earl (afterwards Mar- 
quis) of Dalhousie 

1856 Earl Canning. 


Viceroys of India under the Crown, 1858-1881 


1858 Earl Canning. 

1862 Earl of Elgin. . 

1864 Sir John Lawrence (Lord] 
Lawrence), 


1869, Earl of Mayo 
1872 Lord Korthbrook 
1876 Lord Lytton 
1880 Marquis of Eipon. 
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Copynght , 1880, by Charles Scribner's Sons 

Plate TNDIANA, one of the Central States of the American 

VII Union, lies between 37° 47' aud 41° 50' N lat , and 
84° 49' and 88° 2' W long It is bounded on the E by the 
State of Ohio, from which it is sepaiafced by a line drawn 
due north from the month of the Gieat Miami river, on 
the S by the Ohio liver, separating it from Kentucky, 
between the mouths of the Gieat Miami and the Wabash , 
on the W by Illinois, from which it is sepaiated by the 
Wabash liver from its mouth to a point where a line 
drawn due north from Ymcennes last touches the western 
bank of that stream, thence north on that line to a point 
10 miles north of the southern extreme of Lake Michi- 
gan , on the N by a line diawn from that point due east 
until it intersects the eastern boundary, separating the 
State from Michigan A small portion of Lake Michigan 
is included within the northern boundary. The coast-line 
is about 60 miles m length Michigan Oity is the only 
lake harbour m the State. The extreme length of the 
State is 276 miles, with an average bieadth of 145 miles, 
and the area is 33,809 square miles 

Topogi aphy — Indian i occupies a broad table-land, for 
the most pait level or gently undulating, except along the 
Ohio, where the plain has been deeply grooved by the 
affluent streams into hills and valleys. There are no eleva- 
tions that could properly be termed mountains or mountain 
ranges With the exception of a small portion which 
drains into the great lakes, the whole State inclines gently 
towards the south-west The highest point (except a knob 
m Biown county) is found m the southern portion of Ran- 
dolph county, and is 1253 feet above the sea , the lowest, 
at the mouth of the Wabash, is 370 feet Fiom careful 
surveys the mean altitude of the State is estimated at 
735 feet above sea-level. It is well watered by numerous 
stieams and rivers, but, with the exception of the Ohio and 
Wabash, few of them are navigable. The Wabash is the 
largest river that has its course mainly within the State ; 
and, together with its branches, it drains three-fourths of 
the entire surface It rises m the west of Ohio, and flows 
first m a north-west direction, and then south-west till it 
meets the boundaiy of Illinois, which it follows southward 
tor moie than 100 miles, till it falls into the Ohio, after a 
course of upwards of 500 miles The Ohio forms the entire 
southern boundary of the State. The other principal rivers 
of Indiana are tributaries of the Wabash. The White River, 
the most important of these, is formed by the W. and E 
Forks, — two rivers respectively about 300 and 200 miles 
long, — which unite about 100 miles above its confluence 
with the Wabash The Maumee is formed by the St Joseph 
and St Mary m the north-east, and falls into Lake Erie 
The Upper Sfc Joseph, with its tributaries, passes through 
the northern counties, and falls into Lake Michigan. That 
portion south of the Wabash was originally covered with 
heavy forests of oak, beech, maple, walnut, ash, and other 
hard woods, noith of that river was principally prairie, 
interspersed with small lakes. 


Geology and Minerals , — Lower Silurian strata are well 
developed m the south-eastern part of the State, with a 
thickness of 800 feet Next, to the west and noith, m succes- 
sion occur rocks of the Upper Silurian, with a thickness of 
200 feet, and those of Devonian age, 180 feet thick The 
last two formations spiead over all the northern third of the 
State, deeply covered with glacial duft, and at points deeply 
eroded by ice and water flow of that age The Coal- 
measures occupy over 7000 square miles m the western 
and south-western parts, furnishing seven workable seams, 
at a depth of 50 to 220 feet, and averaging 80 feet below 
the surface, the seams vary in thickness from 2| to 11 
feet, averaging 4| feet , the quality is from fair to good , 
an area of 600 square miles m this field yields a supeuor 
“ block 71 or splint coal This, being free from sulphur and 
phosphorus, is used m blast furnaces as it comes fi om the 
mine, without cokmg, and is well adapted for the preparation 
of Bessemer steel The Sub-Carboniferous or Mountain 
Limestone borders the Coal-measures on the south and 
east , it yields giant bands of choice limestone for build 
mg purposes, 30 to 50 feet thick, unlimited m extent, 
homogeneous, elastic to compensate for inequalities of tem- 
perature, and with endurance to bear the climatic changes 
Near Leavenworth, in the southern part of the State, there 
is a lemarkable calcareous cavern, the Wyandotte Cave 
One of its chambers is 350 feet Jong and 245 in height 
It abounds with stalactites and stalagmites of great variety 
and size. 

Inexhaustible beds of fire clay, potter’s clay, kaolin, and 
lime, as well as paving and building stone, are found m 
the southern parts of the State. 

Agncultiue is the chief branch of industry, the climate 
and sol! being suited to the growth of cereals, fruits, and 
grasses The following table, compiled from the report of 
the Bureau of Statistics, shows the production of the duel 
gram crops for 1880 — 



Acies 

Bushels 

Wheat 

3,109,845 

47,130,684 

Indian corn 

3,130,327 

87,335,014 

Oats 

686,901 

15,563,430 

Rye 

15,028 

217,192 

Barley 

31,019 

687,911 


The meadow land amounted to 778,691 acres, and the 
hay produced was 1,221,164 tons. The same year the 
domestic animals numbered — horses 494,809, cattle 
1,150,559, sheep 1,508,242, and hogs 4,253,586. There 
were 145,826 stands of bees, yielding 1,114,833 33b of 
honey. 

Climate . — The climate is equable aud healthy. Iu 
1865 a United States signal station was established at 
Indianapolis, and the following meteorological tables have 
been compiled from the daily reports of this office They 
indicate the temperature (m degrees Fahrenheit) and rain- 
fall m inches during a period of fourteen years The mean 
height of the barometer for the same period was 30*010 
inches. The prevailing winds are from the south and west 
in summer, veering round to the north in winter. 


Mean Monthly Tempeiatwe and Rainfall for Fourteen Terns 



January 

February 

March 

April 

May 

June 

July 

August 

Septembei 

Octobci 

Novcmbei 

Decembei 

Temper atuie 
Rainfall (inches) 

31 3° 

3 75 

36 7° 

3 00 

41 8° 

4 50 

54 1° 

3 66 

64 4° 

4 47 

74 3° 

4 36 

11 T 

4 57 

75 '6° 

3 17 

67 9° 

3 68 

54 7° 

2 37 

41 6° 

2 94 

33 5° 

3 51 


Annual Mean Tempcrcdw e and Rainfall 



1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 ! 

1874 

1875 

1876 

1877 

1878. 

Temperature 
Rainfall (inches) 

56 32° 
50 69 

56 46° 
52 44 

56 33° 
48 54 

55 56° 
45 05 

52 52° 
42 98 

55 25° 
85 13 

55 80“ 
36 05 

52 75° 
37*95 

52*15° i 
52 32 

55 04° 
43 60 ! 

50 46° 
54 58 

53 20° 1 
56 56 

54’60° 
39 08 

55 40° 
38 62 
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Miuiufo'im eS) Communication^ dc , — The manufacturing 
interests have increased rapidly during the last decade. The 
Buteau of Statistics reported the value of manufactured 
products for 1ST8 at §185,050,220, and the mercantile 
trade sales at §300,323,256. The increase of wealth is 
shown as follows by the appraisement for taxation . — 

1830 ♦ . §202,650,264 

1S60 . . 411,042,424 

1S76 .. . . 663,455,044 

18S0 ..... . , . 767,387,172 

On April 1, 1880, there were sixty-three railway cor- 
porations, working 4963 miles of railway in the State, tra- 
versing eighty-five counties, and appraised for taxation at 
§38,442,941. So completely does the railway system cover 
the State that one can go from the capital to almost any 
county and return the same day. The geographical position 
of the State is such that all the mam railroad through-lines 
between the east and west have to cross Indiana. 

Adminwtntfioih —- The State is divided into ninety-two 
counties, containing about 400 square miles each. The 
governor is elected for four years. The legislature, w T hich 
meets twice a year, consists of a senate of fifty, elected for 
four ye irs, and a house of representatives of one hundred, 
elected for two years. The judges (five) of the supreme 
court are elected for six years. The State has thirteen 
representatives and two senators in Congress. All popular 
elections are by ballot. All elections by the legislature are 
mm vof'i *. The State has no permanent debt. The con- 
stitution declares that no debts shall be incurred by the 
State except to meet casual deficits in the revenue, or to 
provide for the public defence, repel invasion, and suppress 
insurrection. On the organization of Indiana as a terri- 
tory in 1800, Vincennes was made the capital ; when the 
State Government was formed in 1816, the capital was 
fixed temporarily at Corydou, until provision could be 
made for the permanent seat at Indianapolis, to which it 
was removed in 3 824. 

25 Ji luraiii w . — The foundation of the free school system 
was laid by Congress when, m admitting the State into 
the Union, the Government presented a section of land in 
each township to the inhabitants for free schools. A great 
advance was made m 1851, when in framing the new con- 
stitution it was provided that certain funds then belonging 
to the State, with all penal fines and forfeitures accruing, 
should constitute a common school fund, the principal to 
remain a perpetual fund, to be increased, but never di- 
minished, and the annual income used for tuition only 
This fund in 1880 amounted to §9,220,708, and is in- 
creasing. In the same year there were 9647 sehoolhouses 
in the State, valued at $11,817,954. Of the children of 
school ago (six to twenty-one) there were — males, white 
354,701, coloured 7182; females, white 334,249, coloured 
7386. Of these 511,283 attended the schools. The tuition 
revenue expended for the year ending June 30, 1880, was 
Amount derived from State tax . ... ... , . $1,519,791 69 
Interest on common school fund held by counties . 204,145 30 
State's interest on non-negotiable bonds . , . . . 234,187 00 

Amount derived from unclaimed fees .... 895 22 

(Jongitsuional township revenue * .... , . 198,247 66 

Amount of local tuition tax ......... . . . 589,093 21 

Proceeds of liquor licences . . . 193,512 15 

Total. . . . , .... ,$2,939,872 23 

The State university is at Bloomington, and the State 
normal school at Terre Haute. The function of the latter 
is to fit its pupils to become teachers in the common schools. 
Perdue University, at Lafayette, is the State agricultural 
college. There are also a number of colleges, mainly under 
the control of religious societies, chief among which are 
Asbiuy University (Methodist) at Greencastle, Wabash 
College (Presbyterian) at Orawfordsville, Butler University 
(Christian) at Irvington (near Indianapolis), Notre Dame 
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(Catholic) at South Bend, and Earlham College (Friend) at 
Richmond. 

Population — In point of population Indiana lanks as 
fifth State in the Union The white inhabitants m 1765 
are stated to have consisted of a few French families 
along the Wabash. The following table shows the popula- 
tion at decennial penods during this century — 


Year 

White 

Colotued 

Total 

1800 

4,577 

298 

4,875 

1810 

23,890 

630 

24,520 

1820 

145,758 

1,420 

147,178 

1830 

339,399 

3,632 

343,031 

1840 

678,698 

7,168 

685,866 

1850 

977,154 

11,262 

9SS,416 

I860 

1,338,710 

11,428 

1,350,428 

1870 

1,655,837 

24,560 

1,680,637 

1880 



1,976,261 

: 


The return for 1880 shows a density of population of 
57‘8 persons per square mile. 

The following are the chief towns, with population in 
1 880 * — Indianapolis, 75,074, Evansville, 29,280, Foit 
Wayne, 26,880; Terre Haute, 26,040, New Albany, 
16,422, Lafayette, 14,860, South Bend, 13,279 , Rich- 
mond, 12,473, Logansport, 11,198, Jeffersonville, 10,422, 

History — Indiana originally constituted a pait of Rev Fiance 
It was visited by tbe Jesuits as eaily as 1672 At the beginning of 
the 18th eentuiy the French opened a line of communication 
between the lakes and the Mississippi by vay of the Maumee, Wa- 
bash, and Ohio rivers Trading posts for barter \\ ith the natives 
wcie established at the head of the Maumee, vheie is now the city 
of Fort Wayne, at Onantenon, on the Wea Piaiiie, near the city 
of Lafayette; and at Vincennes on the Wabash Missionary 
stations were also established by the Jesuit fathers, m their 
endeavour to convert the Indians At the close of the Fiench 
war m 1763-4, the territory east of the Mississippi and north 
of the Ohio passed under British dominion Pending the war 
between Great Britain and the Amencan colonies, Colonel Geoige 
Rogers dark of Yiigmia, with an armed force, took possession of the 
territory, raising the American flag at Vincennes m 1778 By the 
treaty of 1783 between England and the United States this territory 
was recognized as belonging to tbe latter , inasmuch as Yugmia 
had fitted out Clarks expedition, she vas entitled by the law of 
conquest to claim tins va&t dominion. During the colonial war 
Congress recommended the scveial States to cede their claims to un- 
appropriated lands in the western country to the geneial government 
for the common benefit of the Union Virginia, m pm&uance of this 
request, yielded up her claims to the territory north-west of tlie 
OMo, The deed of cession, executed on March 1, 1784, was signed 
by Thomas Jefferson, James Monroe, Aitliui Lee, and Samuel Hardy 
In 1787 Congress passed an ordinance for the government of the 
north-west territory, which piovided, among other things, that not 
more than five States should ever be formed thereof, piolnbitmg 
slavery, and declaring that fC religion, moiahty, and knowledge 
being necessary to good government and tbe happiness of mankind, 
schools and the means of education shall for ever be en com aged n 
This territory w T as subsequently divided into the States of Ohio, 
Indiana, Illinois, Michigan, and Wisconsin Indiana was admitted 
into the Union as a State by Congress on Apul 19, 1816, being tbe 
sixth State received after the fbimation of the government by the 
thirteen original States and the adoption m 1787 of the present con- 
stitution. (A C H ) 

INDIANAPOLIS, the capital of Indiana, is situated at 
almost the exact geographical centre of the State, in 39° 
47' N. Iat , 86° 6' W long., 824 miles W. of New York by 
rail, and 194 miles SE. of Chicago. It stands 721 feet 
above the sea-level, and 148 above Lake Erie. 

On the admission of Indiana as a State into the Federal 
Union m 1816 , Congress presented 4 square miles of publiG 
lands for its seat of government, to be selected by the State 
The location was made in 1820 at the confluence of Fall 
Creek and White River. The site chosen was in the midst 
of the unbroken forest, 60 miles distant from the borders of 
civilization, and only reached by Indian trails The name 
Indianapolis was given by an act of the Legislature on 
January 6, 1821 ; and Alexander Ralston was appointed 
to lay out the city. Selecting a slight mound near the 
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INDIAN ARCHIPELAGO. The East Indian Archi- 
pelago or Malay Archipelago, tlie largest island cluster in 
the world, lies to the south-east of Asia and to the north 
and north-west of Australia, and bears the impiess in. many 
of its most important characteristics, both natural and his- 
torical, of this twofold relation. 1 

As the archipelago does not form a political unity, Position 
different writers assign it very different limits, according as and 
they are influenced by one set of considerations or another exteilt 
New Guinea to the east and the Philippines to the north 
are sometimes included and sometimes excluded , Sumatra 
is sometimes regarded as the most western member of the 
group, and sometimes that position is given to the Nicobar 
or the Andaman Islands, Prom the following survey of 
the extent of the archipelago the Malay Peninsula and New 
Guinea aie excluded, but the Andaman Islands are admitted 
as having at least an ethnogiaphical claim, The Balmtong 
Strait, about the 20th parallel of N. lat , may be taken as 
the northern limit, and but for a small portion of the 
islands Timor and Sumba (Sandalwood Island), with their 
insignificant adjacencies, the southern limit might be 
stated as the 10th of S. lat. The Andaman Islands take 
us as far west as 93° E long , the Aru Islands as far east 
as 135°. The equator passes through the middle of the 
archipelago ; it successively cuts Sumatra, Borneo, Celebes, 
and Jilolo, four of the most important islands To adopt 
Mr Wallace’s giaphic sentences (noting that lie embiaces 
New Guinea and the Solomon Islands), the archipelago 
“ includes two islands larger than Great Britain; and m 
one of them, Borneo, the whole of the British Isles might 
be set down, and would be surrounded by a sea of foiests 
Sumatra is about equal m extent to Great Britain , Java, 

Luzon, and Celebes are each about the size of Ireland, 
Eighteen more islands are on the average as huge as 
Jamaica; and moie than a bundled are as large as the Isle 
of Wight ” 

The statistics of the area and population of the several 
islands can only be given appioximately. The following 
table is based on statements contained in the sixth num- 
ber of Behm and Wagner’s Die Bevolkenmg der Enle (Gotha, 

1880) — 



Aiea 

Population 

I Andaman and Nicobai Islands 

Sq nules 
3.192 

20,000 

II Sunda and Molucca Islands 2 

655,720 

27,343,000 

(11 Borneo gioup 295,007 sq in 

(2) Sumatia gioup 179,458 „ 

(3) Jam group 50,849 , 

(4) Lesser Sunda gioup 85,152 ,, 

(5) Soutli-Wcstein gioup 2,021 ,, 

(6) Tenimbei, Am, and 

Ke Islands S,35C „ 

O Moluccas 20,549 ,, 

(8) Celebes group 77,250 „ 

III Philippine Islands 

114,096 

7,150,000 

Total 

773,008 

34,813,000 
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middle of the ground as the centre of the proposed capital, 
Ralston laid out the town after the manner, of Washington 
city, which he had helped to survey. 

Eoui avenues radiate from the centre to the four comers 
of the city. The streets and avenues are 90 feet wide, 
except Washington, the mam stieet, which is 120. The 
city has now outgrown its original limits, and extends 4 
miles m length and 3 in width. It is built upon a level 
plain and suirounded by a fertile country. It was in- 
corporated m 1836, and received a city charter m 1847 
Its growth is shown by the following table . — 


Year 

Population 

Assessed Value of Piopeity 

1850 

8,090 

§2,326,185 

1860 

18,113 

10,700,000 

1870 

48,244 

25,981,267 

1880 

75,121 

50,254,934 


In 1847 the first railway entered the city Within a 
few years thereafter other lines were constructed, until now 
twelve main lines converge m the Union Dep6t. About 
one hundred passenger trains, connected with every part 
of the country, enter and depait daily. The numerous 
tracks being on a level with the surface of the streets, 
the obstruction and danger at the numerous crossings 
became very great on account of the mciease of railway 
traffic, so that m 1877 a loop line, called the “Belt,” had 
to be made passing round the city, to connect the various 
lailroads. By means of it the “through freight cars” are 
conveyed past the CLty without blocking the traffic 

Indianapolis is in the centre of the swine-pi oducing 
region, and pork packing is one of the chief industries of 
the city The number packed in 1877 was 420,000 head, 
in 1878, 766,000, m 1879, 677,809 It is also hugely 
engaged in the gram trade The railways have been of 
greatest seivice to Indianapolis, compensating for its want 
of water transit. The manufacturing and mercantile 
interests, which are large and increasing, are the natural 
lesult of the city’s extensive railroad connexions. 

A system of graded fiee schools is maintained all the 
year The city school property is valued at $1,041,000. 

In 1871 a public library was established, and is supported 
by taxation, which now contains 36,461 volumes, and is 
rapidly increasing The masonic temple, oddfellows’ hall, 
post-office, U. S. arsenal, and chamber of commerce are 
handsome buildings. The Marion county court-house, 
standing on a public square m the heart of the city, was 
completed in 1877 at a cost of $1,411,524. The exterior 
is of Indiana limestone, the interior of iron and marble, 
with frescoed walls and ceilings. Its dimensions ai e 1 50 by 
286 feet, and 240 feet to the top of the dome. The prin- 
cipal benevolent institutions of the State, viz., the institu- 
tion for the education of the blind, that for the deaf and 
dumb, and the hospital for the insane, are located heie , 
they are handsome and commodious buildings, the last 
having accommodation for 1313 patients The State 
reformatory for women and girls, wheie all female offend- 
er are impiisoned, adjoins the city. The institution is 
under the management of a board of control, composed of 
women chosen by the governor of the State In 1877 the 
State began the erection of a new State house, to be com- 
pleted m 1888, at a cost of $2,000,000. This will he 
one of the most imposing capital buildings m the United 
States, 

By law the power to incur permanent debt is limited 
to a sum not exceeding 2 per cent, upon the assessed 
value of the property within the city , and the rate of 
taxation is limited to 90 cents per $100 for municipal 
purposes, 20 cents for public schools, and 2 cents for free 
libraries. (a. c. h.) 


The total area is thus lather less than that of British 
India, and the population rather more than that of Great 
Butain and Ireland. 

The islands of the archipelago nearly all present bold Geneial 

and picturesque profiles against the horizon, and at the appcai- 
ance, 

1 For more detailed information lespectmg the several islands and 
gioups of the archipelago the reader is ref ei red to the separate articles 
Borneo, Java, Sumatra, Philippine Islands, &c 

2 Various subdivisions have been suggested of the gieat Sunda and 
Molucca groups, which, may be described as the Indian Ai clnpelago 
pai excellence Mi Wallace arranges them thus — The Indo-Malay 
Islands— Borneo, Java, and Sumatia, the Timor gi owp— Timoi, 

Floies, Sumbawa, and Lombok , Celebes, with the Snlu Islands and 
Buton , the Moluccan group— Brnu, Cciam, Batchian, Jilolo, and 
Moity, with the smaller islands of Tern ate, Tulore, Makian, Kama, 
Amboyna, Banda, Goram, and Matabello, The Ke and the Aru 
Islands lie treats along with Now Guinea 
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same time the character of the scenery varies from 
island to island and even from district to district. The 
mount mis arrange themsehes for the most pait in lines 
miming either furni north-west to south-east or from west 
to east In Sumatia and m the islands between Sumatra 
and Borneo the former direction is very distinctly marked, 
and the latter is equally noticeable in Java and the other 
southern islands The mountains of Borneo rise rather in 
shurt ridges and clusters from the plain, like islands from 
the sea, the arrangement represented on even what are 
considered authoritative maps being, like much else in the 
cartography of the archipelago, the product of imagination. 
Nothing m the general physiognomy of the islands is more 
remarkable than the number and distribution of the 
volcanoes, active or extinct 1 Buimmg south-east through 
Sumatra, east through Java and the southern islands to 
Timor, curving north through the Moluccas, and again 
north from the end of Celebes through the whole line of 
the Philippines, they form as it were the rim of a great 
atoll (to use Dr Schneider’s phraseolog}), rudely resembling 
a horseshoe narrowed towards the point. The loftiest 
mountain in the archipelago would appear to be the 
famous Kim Bain m Borneo , the loftiest of the volcanic 
peaks are Indrapura in Sumatra (12,255 feet), Semeru 
In Java (12,238), Gunong Agong m Bali (11,726), and 
Tamboro ui Sumbawa (9324 feet). 

An important fact m the physical geography of the 
archipelago is that Jaaa, Bali, Sumatra, and Borneo, and 
the lesser islands between them and the Asiatic mainland, 
all rest on a great submerged bank, nowhere more than 
100 fathoms below the surface of the sea, which may be 
considered a continuation of the continent , while to the 
east the depth of the sea has been found at various places 
to be from 1000 to 2500 fathoms. As the value of this 
fact has been particularly emphasized by Mr Wallace, the 
limit of the shallow water, which passes through between 
Bali and Lombok, and strikes north to the east of Borneo, 
has rightly received the name of Wallace’s line The 
Philippines, on the other hand, “are almost surrounded 
by deep sea, but are connected with Borneo by means of 
two narrow submarine banks.” 2 

GeoH'y. The geology of the archipelago has not been investigated 
even with the completeness attained in regard to the zoology 
and botany ; but there is a very considerable collection of 
material m the publications of the mining engineers of the 
Dutch Government (Jaarboek Mijnwezm £ Ted. 0 . Ind.) } 
and for the Philippines a valuable “Memoria geologico- 
minera, n has been printed in the Boletmo of the Commission 
of the Geological Map of Spain (Madrid, 1876). The results 
obtained by the Dutch engineers have been summarized 
by Dr Schneider, “ Geologische TTebersicht fiber den 
hollaud -ostind Archipel,” in JahrJmck d K.K Geolog. 
Reich&andalt, Vienna, 1876, Bel xxvi, There is a wide 
and varied representation of the azoic formations— gneiss, 
mica-schist, hornblende, &e., in Timor (which it may be 
remarked is geologically one of the best known of the 
islands), Ceram, Billiton, Banka, &c. S durian rocks are 
found in Banka (where they contain the famous tin-mines), 
Billiton, and the Linga and Biouw archipelago, car- 
boniferous limestone occurs in the north of Timor; the 
coal of Batchian is apparently similar to that of the English 
Carboniferous measures , and the Coal-measures of Borneo 
are thought by Yan Dyk to be also Palaeozoic The 
Sumatran coal is of unascertained age. Permian rocks 
are present m Timor, Celebes, Pulo-Laut, and Sumatra. 
Of Secondary formations we find both Triassicand Jurassic 

1 A valuable list of these will be found m Jungbuhn’s Jam , a work 

winea contains many details m regard to yanous parts of the archi- 
pelago 

3 Wallace, Island Life, 1880 
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rocks, the latter represented by Oolites m Timor, by a 
coralline limestone m Celebes Cretaceous rocks occur m 
both these islands and in Celebes Throughout the whole 
aichipelago the Tertiary foimations have a wide develop- 
ment both in their Eocene and their Miocene divisions 
The latter is represented by foramimferous limestone, and 
the former by nummulifeic limestone Lignite is freely 
distributed throughout the Tertiary strata of Java, Sumatia, 
and Nias Among the rocks of economic importance may 
be mentioned granite of numerous kinds, syenite, seipentine, 
porphyry, marble (at least m southern Java), sandstones, and 
marls. Coal is worked successfully m Sumatra, Borneo, 
and Labuan Diamonds are obtained m Borneo, garnets 
in Sumatra, Batchian, and Timor, and topazes m Batchian, 
antimony in Borneo and the Philippines , lead in Sumatra, 

Banka, Flores, and the Philippines, and copper and 
malachite m the Philippines, Timor, Borneo, and Sumatra 
Iron is pretty frequent in various forms, and m some places 
might be successfully worked. Gold is not uncommon m the 
older ranges of Sumatra, Banka, Celebes, Batchian, Timor, 
and B orneo Manganese could he l eadily worked m Timor, 
where it lies in the carboniferous limestone. Platinum is 
found m Landak and other paifcs of Borneo, and mercury 
m small quantities m Java 

The meteorology of the archipelago has hitheito been Metioro- 
studied only m a very vague manner. For Batavia, in- lo 8y- 
deed, there exists a mass of obseivations , and the observa- 
tory there is extending the region of its investigations At 
the close of 1879 it had one hundred and twenty-five 
rainfall stations A magnetic survey of the islands has 
been made by E. Yan Rvjckevorsel, whose report is pub- 
lished by the Academy of Sciences of Amsterdam The 
most striking general fact is that, wherever that part of 
the south-east monsoon which has passed over Australia 
strikes, the climate is comparatively diy, and the vegeta- 
tion is less luxuriant and luscious The east end of Java, 
eg , has a less rainfall than the west; the distnbution of 
the rain on the north coast is quite different from that 
on the south, and a similar difference is observed between 
the east and the west of Celebes According to Dr 
Bergsma’s Rainfall of the East Indian Aichipelago, First 
Year , 1879 (which, like other publications of the Batavian 
meteorological office, is printed in English), at thirty-tin ce 
stations out of fifty-nine the annual rainfall exceeded 100 
inches, and at five stations 200 inches The highest legis- 
lation was 282 inches, at Padang Pandjang (Sumatra) 

The north-west monsoon, beginning m October and lasting 
till March, brings the principal ram season in the aichi- 
pelago, The midday heat of the sun, it need hardly be 
said, makes itself powerfully felt Exposure to its direct 
rays m Timor, for example, “at any time between 9 am, 
and 3 p.m says Mr Wallace (Tropical Nairn e ), “would 
blister the ska in a few minutes almost as effectually as 
the application of scalding water,” and Mr Moseley men- 
tions that on wading into the sea at the Arn Islands he 
found the heat of the water actually greater than was at 
all pleasant. But at the same time the general climate 
cannot be said to he oppressive or unhealthy 

Most of the islands of the archipelago belong to that Vegeta- 
great forest-belt which, in the words of Mr Wallace , im) 
“girdles the earth at the equator, clothing hill, plain, 
and mountain with an evergreen mantle,” In islands 
and districts where human civilization has been at 
work for centuries, the natural covering has m large 
measure given place to artificial tilth ; and in Timor and 
several of the south-eastern islands the characteristics of 
New Guinea — luxuriant herbage and open park-like wood- 
lands — are more or less strikingly predominant 3 The 


8 Wallace, Malay Archipelago, p 8 
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field for botanical reseaicli m tbe archipelago is still yast 
and alluring. Among tbe very giants of tbe forest tbe 
unregistered species must be numerous , and, if we descend 
to tbe minor forms, it is a very poor collection that does 
not yield something absolutely new to science Tbe ferns, 
the pitcher plants, and tbe orchids are especially numerous, 
and have attracted particular attention. “ Tbe volcano of 
Pangerango m Java is said to have, for example, yielded 
three hundred species of ferns ” and Mr Burbidge, m a 
short excursion m Borneo m 1879, found upwards of fifty 
species that had not been previously obtained in the island 

For detailed information. in regaid to the floia, the leader may 
consult G G le Remwardt, Vcbei den Glim acter der Vegetation auf 
den Inseln dcs hid Archypcls, Beilm, 1828 , Belangei, Botaniquc 
du Voyage aux Indes Orientates , 1825-1829, Paris, 1832, thevanous 
woiks of C L Blume(iJ/«sei£m botameum Lugd -Bat , Leyden, 1849— 
51, Collection des orchidies, Amstei , 1858, &c), W H de Yne&e, 
Nouvelles Rccherches sui lafion des possessions Nccq land am Indes 
Or , Amst , 1845, Hasskail, Catalogues qilantarum m horto botanico 
Bogonensi cultanm, Beil, 1844, F Dozy and J H Molkenboei, 
Bryologia Javanica sen desenptio mascomm fiondosonm Arch 
Incl , Leyden, 1844-58, H Zollinger, System VeruvJmiss dm mi 
hid A'ich 1842-1848 gesammelten PJlmzen, Zurich, 1854, 
Miquel, Mora van Nederlandsch Indie, Amst , 1855, Amalcs Musei 
Botanici Lugduno-Batavi, 1869, and Illustrations de lafion de VAi- 
chipel Indien, 1871 (continued by Suimgai) 

If we turn to the economical aspect of the vegetation, 
whether natural or cultivated, we cannot fail to be impressed 
by its vatied resources The list of fruits is a very exten- 
sive one , though unfortunately it is only with a very few 
of them, that the untravelled European can have any 
practical acquaintance. Besides the oiange, the mango, 
the mangosteen, the pomato or shaddock, the guava, the 
papaw, and the jack fiuit, we have the rambutan, the 
tarippe or trap, the jintawan, the tampu, the bilimbmg, 
the mamhangan, the langsat, the rambi, and the jambosa 
The name at least of the duuan is now well known (see 
Dtjrian), and nearly as strange is the bawangutan (Scor- 
doprasim borneense), of which the fruit, the leaves, and 
the branches have all a strong odour and flavour of 
onions 1 Of what more distinctively deserve the name of 
food-plants the variety is equally notable Not only are 
rice and maize (usually called djagong m the aichipelago), 
sugar and coffee, among the widely cultivated crops, but 
the cocoa-nut, the bread fruit, the banana and plantain 
(usually called pisang m the archipelago), the sugar-palm 
( Amiga sacclianfei a) } the tea-plant, the sago-palm, the cocoa- 
tree (which curiously yields the favourite beverage of the 
Sulu archipelago), the ground-nut, the Galcidium esculeiitmn> 
the yam, the cassava, and otheis besides, are of practical 
importance The cultivation of sugai and coffee owes its 
development mainly to the Dutch , and to them also is due 
the introduction of tea. They have gieatly encouraged the 
cultivation of the cocoa-nut among the natives, and it now 
flourishes, especially in the coast districts, m almost every 
island m their temtory. The oil is very largely employed 
in native cookery The sago-palm is most abundant m tbe 
island of Geram, but is also found growing wild in Borneo, 
Celebes, Timor, and other islands of the Moluccas, m the 
Linga archipelago, and in parts of Sumatra The product 
zs mamly prepared for expoi t Pepper, nutmegs, and cloves 
were long the objects of the most important branch of 
Dutch commerce, and camphor, dammar, benzoin, and 
other products of a similar kind have a place among the 
exports India-iubber and gutta percha are no longer ob- 
tained to the same extent as foimerly 2 
Zoology. To the naturalist the Indian archipelago is a region of 
the highest interest, and fiom an early period it has 
attracted the attention of explorers of the first rank. And 

1 See BuiMge's interesting ckaptei m his Gat dens of the Sun, 1880 

1 Compare Mussclieiibioek, Mededeelmgen omtrent grondstoffen uit 

het cost, ge dedie van omm Ind Anhipel, Bnel, 1880, 
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yet the list of its living foims is far from being completely 
ascertained. The best known district is western Java, and 
Timor, tbe Moluccas, and the Papuan Islands have for the 
most part been well explored Only parts of Sumatra, 
Borneo, and Celebes have been worked, and most of the 
other islands have yet to be dealt with 3 Zoologically the 
archipelago belongs to two distinct regions — the eastern or 
Papuan, and the western oi Malay or Indian. This latter 
legion, according to August von Pelzeln (“TJeber die 
Malayische Saugethiere-Bauna ” m Festschrift cm Feier 
des Funfundzwcinzigjah igen Bestehens dcr ILK Zool-Bot 
Gesellschaft m Wien, Vienna, 187G), comprises southern 
China, Tibet, the Himalaya, and Euither India, as well as 
the islands of the archipelago up to Wallace’s line He 
finds six genera of the Quadnmana , fourteen of the Claro- 
pteia, five of the Insechvora , fourteen of the Carnivora , six 
of the Eodmtia, of the Edentata one only (Manis), five of 
Ruminants, and three of Pachyderms Sumatra indicates 
a connexion with the Malacca peninsula by JNemorhoedus, 
the elephant, Gymnw a , and the tapir, Fitliecus, Tamus , 
and Ptilocercus seem peculiar to the Sun da Islands. The 
Philippines have Semnopithecus , Macacus , Gynopithecus , 
GaleopitheciiSj Pier opus, Taphozous , Vesper tihs, Vivmc t, 
Paradoxurns , Pier omys « Mits, Eusa, and Oervidus. 

In his vanous woiks Mi Wallace has made the English leader 
familiar with the most staking featmes of zoological distnbution 
m the aichipelago, and m Ins Island Life , especially, the ornitho- 
logy lecexves paiticulai attention Foi details m regaid to the mam- 
mals and buds, see Hoi afield, Zoological Researches m Java and the 
Neighbouring Islands, 1834 , Yan Temnnnck, Mono graphics do Mam- 
mologic , 1827-1829 and 1835-1841, Veihandehngen over demtxim- 
hjle gesdiiedeius dm Nedo landsche oierzemhe bcmttmgen, contain- 
ing papeis by S Muller and H Scklegel , zoological appendix to 
Belchei’s Voyage of H M Ship “ Samar wig” Lond , 1850 , H 
Schlegel, Museum d’hi-st naturelle des Pays-Bas Jlcvue meth ct 
a it des Collections , Lejden, 1863-76, Id . Mem sm lesquadi umanes 
et les cheir optei es de Vaichypel mdien, Amst, 1864 , Id, he 
Vogels van Kederlandsch Indie bcschevcn en afgcbecld, Leyden, 

1876 , Von Rosenbeig, “ Oveizichtstabellen vooi de Ormthologie 
van den Indischen Aichipel” m Acta Scient Ind New land , part 
v , T Salvador!, “ Catalogo sistematico degli uccelh di Borneo," 
m Annah di Genova To the heipetology of the aichipelago valu- 
able conti lbutions have been made by P. Bleeker, A. C J Edeling, 
and A B Meyei Like so much else of value, their papeis aie 
mainly to he found m the Nat Tyjds tan Ned Ind For the 
fishes the gieat modem authonty is Bleekei, whose principal woik, 
however, was left unfinished (Atlas ichthyologiquc dcs Indes ox ien~ 
talcs Neci landaiscs), and whose smallei contubutions aie scattered 
tlnough moie than a dozen periodicals 

The ethnology of the Indian archipelago does not lack Etlmo- 
its difficult problems , but some outstanding featuies are lo sy 
easily descubed. Theie are at least two main native races, 
the brown long-haired Malay and the darker-skinned 
frizzly-haired Papuan. And to these more recent explora- 
tions make it almost certain that a third and probably 
more thoroughly aboriginal race— the Fegrito— must be 
added, though even specialists who have had opportunities 
of direct observation are not unanimous m regard to tins 
notewoithy element The Malays aie subdivided into an 
immense number of tribes and peoples in the most various 
stages of civilization, and bioadly differenced from each 
other by physical and linguistic chaiacteristics, Of chief 
note aie the Malays pioper, the Javanese, the Bugis, the 
Tagalas, and Bisayas, the people of the Moluccas, the 
Dayaks (mainly in Borneo), the Battaks of Sumatra, the 
Sulu islanders (closely similar to the tribes of northern 
Borneo). The Papuan lace is chiefly to be found in the 
eastern section of the archipelago Besides these three 
races, whose first connexion with the archipelago dates fiom 
before tlie dawn of history, we have a variety of intrusive 
elements, traceable by more or less strictly historical 

3 See Piofessor Yetli’s valuable monogiaph, Overzicht lan hetgeen, 
m het bijzonder door Nederland , gedaan is voor de Komis der Fauna 
van Kederlandsch Indie, Leyden, 1879, 
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documents. A Hindu strain is evident m Java and others 
of tlie western islands ; Moors and Arabs (that is, as the 
names are used in the archipelago, Mahometans from 
various countries between Arabia and India) are found 
more or less amalgamated with many of the Malay peoples ; 
and the Chinese form, in an economical point of view, one 
of the most important sections of the community m many 
of the more civilized districts, Chinese have been estab- 
lished in the archipelago from a very early date . the first 
Hatch invaders found them settled at Jacatra , and many 
of them, as, for instance, the colony of Ternate, have taken 
so kindly to their new home that they have acquired Malay 
to the disuse of their native tongue Chinese tombs are 
among the objects that strike the traveller’s attention at 
Amboyna and other ancient settlements 

For the ethnology of the archipelago, see Menu eke, t( Ueber die 
Tolkerstamnw des'lnd. Archipelagos,” in Jnnalcn derEidlmde , 
1537; Spencer St John,* ‘The Population of the Iml Arth ftmJoui- 
mhtftfolad Archipelago 1849; G, AY Earl, The Xatnc Maces of 
th*L t<J Arch Papuan*, Land , 1853, Logan, *' On the Ethnology 
of the Ini Arch m Jour of hid Arch , 1847, 1850, 1351, 
3553, 1554; and the inch collections m the Tijdschnft v Jnd. T L 
m r. Kun fa An excellent summary of the subject by A H 
Keane will be found as an appendix to Wallace’s A ustralasm (Stan- 
ford h Cwdpendum or Geography and fraud), Lond , 1879, See 
also the same miter’s papers m Satin c, 1881 

There is a vast field for philological explorations in the 
archipelago Of the very great number of distinct lan- 
guages known to exist, few have been studied scientifically. 
The most widely distributed is the Malay, which has not 
only been diffused by the Malays themselves throughout 
the coast regions of the various islands, but, owing partly 
to the readiness with which it can be learned, has become 
the common medium between the Europeans and the 
natives. The moat cultivated of the native tongues is the 
Javanese, and it is spoken by a greater number of people 
than any of the others. To it Sundanese stands in the 
relation that Low German holds to High German, and the 
Madurese in the relation of a strongly individualized dialect 
Among the other languages which have been reduced to 
writing and grammatically analysed are the Balinese, 
closely connected with the Javanese, the Battak (with its 
dialect the Toba), the Dayak, and the Macassarese (see the 
writings of E van Eck, H. JST. van der Tuuk, A Harde- 
land, and B. F, Matfckes), Alfurese, a vague term mean- 
ing in the mouths of the natives little else than pagan, is 
more particularly applied by the Dutch philologists to 
the native speech of certain tribes in Celebes. The com- 
mercial activity of the Buginese causes their language to 
be pretty widely spoken, — little, however, by Europeans, 

A general sketch of the languages of the archipelago will be 
found m Be Guls, 1864, from the pen of Professor Yeth. See also 
Robert Gust, Sketch of the Modern Languages of the East Indies, 
1378. A bibliography of this department will be found in Boole 
van Neusbroek, Be kmfmmg der oostsmhe talon m Nederland t% 
zyne mmmhe hmttmgen 1800-74 (Leyden, 1875). 

Popula- The statistics of the population are, with the exception 

non of those for a few limited areas, such as Java, of the most 
unsatisfactory character The estimate of Behm and 
Wagner in 1S8G has been already stated, —34, 81 3,000. 
This gives the comparatively sparse proportion of 4 5 to the 
square mile. The distribution, too, is extremely unequal. 
In Java we have as much as 364 to the sqnare mile, and 
in the Philippines about 65, so that for the remaining 
islands the average is only about 15, It would appear 
that when left in their natural savage or semi-savage con- 
dition the natives increase very slowly m numbers, and in 
some cases hardly maintain their ground, 

Political Politically the Indian archipelago is subject to a sixfold 
divisiuBs division the independent native states and tribal terri- 
tories, the Spanish possessions, the Portuguese possessions, 
the Dutch possessions* the English possessions, and the 


state of Sarawak. The Dutch are by far the most influen- 
tial power m the archipelago The Spanish authority is 
confined to the Philippines and the Sulu archipelago,— the 
latter rendered tributary to them by the native sultan m 
August 1878 m return for an annual subsidy of 2400 
dollars, The English, if the island of Singapore be con- 
sidered as belonging rather to the Malacca Peninsula, 
possess only the island of Labuan (19,350 acres), acquired 
m 1847, — though the establishment of the British Bornean 
Company in the north of the island may prove the begin- 
ning of a new acquisition. To the Portuguese are subject 
part of Timor and the island of Kambmg, in all 6192 
square miles The Dutch on the other hand claim, besides 
an area of 149,820 square miles in western Flew Guinea, 
a total territory m the archipelago of 566,383 square miles, 
or forty-four times as much as the governing country. Of 
the leally independent native states the largest is that be- 
longing to the sultan of Brunei (Borneo) j it is estimated 
to have an area of about 88,000 square miles 

The Dutch divide tlieir territory into two great divisions— (1) The 
Java and Madura, and (2) the Outer Possessions The formei, Dutch 
^ Inch comprises also Bah and Lombok, is administratively divided temtory 
into twenty-three residencies, which are subdivided into depait- 
ments or assistant residencies The Outer Possessions aie oigamzed 
in a similar manner, but seveial portions of them— the West Coast 
of Sumatra, Celebes and its dependencies, and Achm or Atjh— con- 
stitute governments with residencies under them Of the other 
residencies the principal are those of the East and South-East coasts 
of Sumatra, Riouw and its dependencies, the island of Banka, 

Testem Borneo, Southern and Eastern Borneo, Menado m the 
north of Celebes, Timor, Amboyna, and Ternate, the last being 
nominally the most extensive of all, fiom including an unusually 
large pioportion of native territory 

The accusation frequently made against the Dutch that they fur- 
nished little mfoimation about their East Indian possessions has 
long ceased to have any foundation m fact The Government pub- 
lish at Batavia a laTge annual hegei mgs AlmanaTc wor Ned&i landsch 
Indie (that of 1880 contains upwards of 1200 pages) , and eveiy 
year there is presented to the Dutch pai Lament a voluminous 
Kolmvml Vbrslag , containing elaborate details on all departments 
of the administration The Tijdschnft wor Nedcrlandsch Indie 
of Dr "W. R. Baron van Hoevell, continued by a society of statesmen 
and scholars (Zaltbommel), the Bijdmgen tot de Taal- Land* en 
Tolkcnlmde lan Nederlandsch Indue of the Royal Institute at the 
Hague, the Indische Gids (Amsterdam), and the Indische llernmr 
(Haarlem), a monthly organ of trade, show the intei est taken m 
Holland m the East Indian possessions Of the numerous periodi- 
cals published at Batavia it is enough to mention the Statistick utn 
den Handel, the Verslag nan's lands plantmtum t& Bmtenzoig, the 
Tijdschnft ian hot Kon Institimt woi Tngenieurs , the Vet hand - 
Imqen of the Batavian Society of Arts and Sciences, and the same 
society’s Tijdschnft voorlnd Taal- Land - m VoVcenfcmide , the hid 
Mihtair Tijdschnft , the Natuurkundig Tijdscji , the Qenccskundig 
Tijdsck, and Tijdsch. woi Nijverheid m Landlouio, Another 
Tijdschnft of the Ind Agricult Soc is published at Samarang 

The population subject to the Dutch is partially indicated in the 
following table *— 
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Males in 
1877 

1878 

Jam and Madura, 
European . 

Chinese . . 

Arabs 

Other Eastern foieigneis 
Natives , , „ . 

28,672 

198,233 

9,379 

3,961 

18,567,075 

15,586 

103,269 

5,115 

2,077 

8,987,999 

29,998 

200,303 

8,839 

4,115 

18,824,574 

Outer Possessions, 1 

18,807,320 

9,114,046 

19,067,829 

Europeans , „ 

Chinese 

Arabs . 

Other Eastern foreigners 

7,688 
i 126,710 
4,634 
7,405 

3,988 

96,448 

2,299 

5 681 

8,028 

119,534 

4,708 

9,150 


How rapidly the Chinese element is increasing is shown by the 
fact that in the five years 1874-78 permission to leside within 
Dutch territory was granted to 13,302 Chinese , while similar pel- 


1 Ho accurate data are known for the native tribes of the Outer 
Possessions. 
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mission was obtained by only 749 £c Euiopeans n (including Arme- 
nians and Persians) and 1421 Aiabs Slaveiywas abolished in the 
strictly Dutch poitions of the Indies outlie 1st of January 1860, and 
under Dutch influence it is being abandoned by the native states 
Govern- The functions of the governor -geneial of the Dutch possessions 
nient may briefly be descnbed as those of a vieeioy He has command 
ovei the land and sea forces, and supieme supervision of all paits of 
the general administration His also is the light of declaring war 
and peace, and of concluding tieaties with the native pnnees and 
peoples Ho sentence of death can he executed m time of peace 
without his authonty, and he enjoys the right of meicy and 
amnesty within certain definite limits 
The govemoi-general is assisted by a council (Raacl van Nader* 
landsch Indie), consisting of a vice-pi esulent and four membeis (all 
named by the king), assisted by a seeietary In relation to the 
executive the council is an advising body , hut in the exercise of the 
legislative functions, and m certain definite cases, if the governor- 
general disagiees with his council, he must appeal to the king foi 
an ection The council has its seat at Batavia, and meets e veiy Friday 
The governor -general lias besides a cabinet called the “ general 
secretariat,” the head of which is the general seeietary (assisted 
by two Government secretaries), who acts as lefeiee and advisei of 
the administration Besides his strictly secretarial duties he com- 
piles the gtaatsblad, van Nedei landsch Indie and the Megenngs 
AhmnaJc voor Nedcs landsch Indie (published since 1816) A 
geneial chamhei of accounts foi the Dutch East Indies, consisting 
of a president and six membeis, has its seat m Batavia 
The administiative departments have undeigone considerable 
changes fi om time to time At present thei e are live dn ectoi s— (1 ) 
of inland administration, (2) of education, religion, and industry, (3) 
of public civil woiks, (4) of finances, and(5) of justice, thelastaddedm 
1869 To the department of justice belong, not only the supervision 
of the couits and law business, hut that of the vueeslaim s and loadd* 
hcmi&is or chambers of wardship and legacies, the granting of light 
of residence, the control of the pi ess, and the right of public 
meeting The supieme court has its seat at Batavia, and theie is 
an elaborate and intiicate system of suboidmate conits of justice, 
European and native, It is only the chief officials that are Eui opeans, 
in accoi dance with the dominant policy m the whole constitution 
of the departments of inland administration and justice, that the 
lelations of native with native should be left as much as possible 
m the hands of native couits In all about two hundred native 
pnnees aie tnbutary to the Dutch authorities 
Finance To the depaitment of finance belong (1) the taxes and lesomces 
of the colony, fanned oi unfarmed, so fai as they do not depend oil 
some other department , (2) the conti ol of public auctions , (3) the 
mint, and (4) various duties connected with the colonial budget 
and the colonial tieasmy The custom of farming a laige pait of 
the revenue lias long been m vogue, and despite the theoretical 
objections to the system, it has one great advantage, it pays The 
sale of opium is one of the principal Government ‘Maims n The 
cultivation of the poppy is absolutely foibidden in the archipelago, 
and the demand is satisfied by impoits from British India and the 
Levant Fiom the Government supply so obtained the conti actoi 
is obliged to take a certain definite quantity at a high fixed puce , 
beyond this he may pui chase at oidmary cost pnee what he finds 
requisite The total gam fiom tins monopoly wns £1,259,212 m 
1879, though the local authorities are instructed to do all m then 
powei to pi event the spread of opmm-eatmg The whole of what 
aie called “the lessei lesouices” of the Government, consisting of a 
cuuous miscellany of taxes, do not yield a thud of the opium revenue 
Of the blanches ot the revenue not farmed, the chief are the customs 
or import and expoit duties The average these yielded for the five 
yeais 1874-78 was £720,378 Two important taxes, known as the 
peisonal tax and the mcome tax, both levied on Euiopeans, wcie 
intioduced m 1879 

The most sinking feature m the administration of the Dutch 
East Indies is undoubtedly this that, instead of being a dram on 
the lesouices of Holland, the colony pays annually a most un- 
poi taut conti lbntion into the national exchequer "When these pos- 
sessions weie taken ovei by the mother country they weie buidened 
with a large debt, and the financial state of the colony lemamed 
veiy unsatisfactory for many yeais ; hut on the introduction of the 
cultmo system m 1830 the aspect of affairs was speedily changed, 
and in the foui teen yeais fiom 1865 to 1878 there was a clear gam 
of about £18,000,000 from the colonial administration 
Array On Dccembei 31, 1878, the strength of the military foices m the 
and East Indies was 38, 106 men, of whom neaily one half were Europeans 

navy This, however, does not include the militia corps, which weie estab- 
lished m ceitam places At the same date the East Indian navy 
comprised 27 ships and 154 cannon The stiengih of the military 
marine was 2934 Euiopeans and 969 natives, while the vessels w r eie 
manned by 2630 Euiopeans and 1012 natives 
There is an elaboiate department of education, public woiship, 

* The technical use of this name extends It to all except Aiubs, Moois, Chinese, 
and genei ally all Mahometans and pagans, who aie collectively classed as niitlVes 
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and mdustiy , but it is astonishing how little has hitherto been 
accomplished m the European instruction and Christianizing of the 
natives 

The educational organization consists of two departments— a Educa- 
Euiopean and a native , but it is only within recent yeais that tion 
the latter has begun to attract the active interest of the Govern- 
ment Foi secondary Em opean education the great institution is 
the Gymnasium "Willem III at Batavia. In 1878 theie were 68 
Government primary schools foi Euiopeans in Java and Madina, 
and 28 m the Outer Possessions, with a total attendance of 7223 
childien. With the exception of certain medical colleges, all the 
institutions in the native depaitment aie for pi unary instruction. 

At the end of 1878 these schools numheied 376 , 214 of them weie 
m the Outei Possessions In Java and Madura theie is a grand 
total of 28,000 native childien receiving vernacular education, and 
if the Outer Possessions aie included the number must be moie 
than doubled. There aie nine tiaimng schools foi native teacheis, 
most of them established since 1870 , and m 1879 foui schools weie 
opened foi sons of the native pnnees and anstocracy 

The Piotestant churches of the Dutch Indies compose a church .Religion 
union, admmisteied veiy much according to Pieshytenan usage 
The numbei of preachers and assistant pieachers is limited by 
Government, the foimer to’ 35 and the lattei to 21, by a royal 
deciee of 1863 The Roman Catholics are under a vicai -apostolic, 
who is also bishop of Batavia, and 20 of then ecclesiastics aie paid 
by the state Chiistiamty has not as yet made much progress 
among the natives, the returns for 1878 showing only 174,462 
native Chnstians, ot whom 225 w eie Chinese, In Java and Madura 
the Chnstians do not number so much as 1 m 2300 ot the popula- 
tion. Mahometanism is the leligion of a laige propoition of the 
natives, and is at piesent making more advances m relation to the 
heathen population than Chiistiamty The Dutch Government 
giants passes foi about a shilling each to those who wish to make 
the pilgumageto Mecca; and the numbeis who set out m 1877, 

1878, and 1879 respectively weie 6893, 5632, and 5438, besides 
about 1500 fiom the native states 

The administration of the depaitment of public woiks shows Public 
that the Dutch have not belied then European leputation foi civil woiks 
engineering and industual activity m then Indian colony Tlio 
loads and budges, canals and migation woiks, which they have 
executed m then central island win the admnation of foreign 
visitants, Java is the only island which has oven the beginning 
of a lailway system, but considerable pi ogress has been made 
theie, and the postal and telegraph services aie being lapidly 
developed 

The total impoits of private trade (including specie) amounted imports 
in 1876 to 116,392,762 floims (1 florin «■ Is, 8d.), and m 1877 
to 126,066,462; and at the same time 5,118,938 florins and 
27,637,654 flonns respectively w T eie imported m name ol the 
Government Of the 109,177,424 florins of geneial impoits (exclud- 
ing specie) in 1876, 47, 694,270 florins w T ere from Holland, 33,042,854 
fiom other countries outside of the archipelago, and no less than 
27,632,294 fiom Singapore alone , and of the Government impoits 
2,207,611 floims weienom Holland and 2, 033, 910 from Singapore 
In 1877 cotton manufactures figuie among the geneial impoits foi 
43,566,127 flonns, and yams tor 3,325,323 ; nee for 7,798,348 , 
petroleum, 5,430,103 , cigars, 2,892,369, tea, 2,405,511, coals, 
2,268,520, and iron and non goods 2,362,525, Tho opium is the 
most extensive of the Government impoits 

The general expoits (specie excluded) were 154,229,384 florins for Expoits 
1876 and 161,863,449 foi 1877, those of the Government, 51,168,108 
and 57,116, 672* In 1876 the moie important articles showed as 
follows —coflee (private trade) 34,347,870 flonns, (Government) 
54,208,868 florins; sugar, 62,583,164 floims, tobacco for the 
European market, 27,794,755 flonns ; gambir, 2,036,592 , gutta 
percha, 1,651,292 , benzoin, 582,581 , dammai, 1,025,737, india- 
rubber, 83,171, gum copal, 128, 075; indigo for tho Emopean market, 
3,686,942, nutmegs, 2,815,787, cocoa-nut oil, 1,220,082 , peppei, 
1^888,349 , nee, 2,292,90 7 flonns 

The Portuguese weie the fii&t Europeans to visit the Indian History, 
aiclnpelago Prior to then appearance ofl Sumatra m 1509 
under Diogo Lopez la Sequrera, a Hindu civilization, haying its 
chief seat m Java, had flounshed and waned, and Mahometanism 
had succeeded to a con&ulciable share of its inheritance. In 1521, 
when the Portuguese name had become familial in the islands, the 
Spamaicls under Magellan made their appearance fiom the east 
Hostilities ensued, which continued till the tieaty of 1529, by 
which the boundary between Spaniards and Portuguese was fixed 
at 17° E of the Moluccas,— a line winch afteiwaids pioved matter 
of dispute The two powers weie undisturbed except by an un- 
lmpoitant French expedition till 1596, when the Dutch reached 
what was destined to he the scene of then greatest colonial achieve- 
ments. In that year Cornells Houtman appeared before Bantam, 
the chief town of a powerful kingdom m Java, and his expedition 
was hut the precursor of many otheis fiom Holland, The com- 
mercial success of these enterprises led in 1602 to the establishment 
of the Dutch East Indian Company, which obtained by Government 
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darter the monopoly of the Dutch trade of the countries between 
the Btiaita of Magellan and the Cape of (food Hope, "mtli tiie lignt 
of concluding treaties, appointing governors, &c The hist fleet 
bent out by the new Company undei Van der Hagen was instru- 
mental in capturing the Portuguese fort of Amhoyna, and the peace 
of Treves in 10l?9 set the Dutch free fiom interference on the part 
of the Spaniards. In the same year the states-general appointed 
a go vernor-genei al of the East Indies, giving the Company the 
n <fht of appointing his successor, subject to their approval 
^The instructions guen to Pietei Both, the farst govern 02 , 
stmck the kev-notc of that policy which has brought so much 
obloouy on the Dutch name, and prevented the better features ox 
their colonial administration from being appreciated He was to 
“ give all endeavour m order that the commerce of the Moluccas, 
Amhoyna, and Banda should belong to the Company, and- that no 
other nation in the world should have the least pait ” V hen he 
came mto power there wt re alieady Dutch torts at Jilolo, Tern ate, 
and Batehian, and the people of Banda had granted the Dutch the 
monopoly of nutmegs It was to the fourth governor (J P Coen, 
1919*23 and 1637*29) that the Company were most indebted loi 
their territorial aggrandizement He was the founder of Batavia 
(1620 1, and the first to intioduce a regular system of accounts in the 
itiiairs of the Company Dunug his rule a treaty was concluded 
between the English and Dutch companies, Imt unfortunately the 
goodwill which might have resulted from it was not of long dura- 
tion $pecx (1629*33) gave a start to the trade with Japan, 
which afterwards grew to vast and. various issues The governor- 
ship of Van Diemen (1636-45) was signalized by a senes of suc- 
cesses over the Portuguese, and the introduction of the first code 
of lam. The Dutch power m the archipelago extended rapidly 
during the latter part of the century. Peace was made with 
the Portuguese (P>61), and various native kingdoms acquired 
In the beginning of the 18th century tlm expense of the necessaiy 
military operations and general administration, with othei causes, 
brought the colony into financial diihculties, and m the lattei 
part of the century it was greatly damaged by the rapidly gi ow- 
ing predominance of the English in India and Ceylon Ihe loss 
of their possessions in India, however, caused the Dutch to give 
more attention to the archipelago, and they continued to met ease 
their territory At the same tune the state of the finances grew 
•worse and worse, leading to the complete abolition of the Company s 
authority m 1S00, when their possessions and hahilities were 
ftofch Appropriated hv the nation During the term of office of 
JL W bacndels (1808*11), the English, who some years before had 
threatened Batavia and captured Termite, made themselves masters 
of the Moluccas, and his sueeessoi Janssens was obliged m 1811 to 
surrender the colony and its capital to Lord Minto 1 2 The British 
occupation lasted for five years, and during most of this tune the 
post of governor-general was held by Sir Stamfoid Baffles, who 
acted perhaps too much on the supposition that the English occu- 
pation would he permanent, and was undoubtedly biased by strong 
prejudice against the Dutch, but at the same time did not forget 
Lord Mmio’s advice a to do as mueh good as he could ” To the 
Dutch themselves this temporary government by the English did 
ultimate service The example set by Baffles, when he showed so 
keen an interest in all that related to the country and the people, 
proved a stimulus to his Dutch successors ; and the whole i elation 
of the Government to scholarship and investigation has been placed 
on a more liberal and European footing The restoration of the 
East Indian possessions to the Dutch was decided by the treaty of 
1814, but was not carried out till 1816, when Baron van der CapelJan 
became governor-general. 3 A variety of local disturbances followed 
the change of government, and a more serious war m Java (1825-30) 
required a special expedition from Holland The year 1830 saw the 
beginning of that famous culture 5? system, under Van den Bosch, 
to which so much of the financial success and peaceful administration 
of the modem Dutch government must he ascribed. In 1846 a new 
voile of laws was introduced The recent history of the colony may 
be briefly described as a gradual but steady extension of the autho- 
rity of the Dutch Government, marked by a succession of revolts, 
disturbances, expeditions, skirmishes, and subjugations ; a gradual 
but steady endeavour to develop the resources of the country , and, 
it may happily he added, an endeavour growing ever stronger and 
more enlightened to improve the condition of the subject races 


1 See Xi/fl of Loj d Minto 

2 Tiie following is a list of the Dutch governors from that date '—Gwlert A 

a P. Baron van der Capellan (10th August ISIS to 1st January 1826); Hendrik 
Mereus de Koch (Beat -gr>\ g* n 3826 to 16th January 1830) , Count Johannes van 
den Bosch (18W to 2d Juh WVl) , Jean Cto&frn Baud (3833 to 20th February 
!S3ti) , Dominique Jacques lie -Kerens (1836 to 3840, died 30th Hay) ; Corel S W 
Oiiunfc rrn Uogentlo rp (1st, June 1340 to 6th January 1841), Pieter Merkius (1841 10 
31th February 184$, gov -gen till 1844, died 2d August), Joan Cornells Peijnsfc 
(»tJi August 1844 to 30th September 1845) , Jaut Jacob lloclrassen (1845 to 12th 
3Iav 18jfl), George Isaac Bruce (died before his departure); Albert us Jacob 
Dujjmaer \an Twist (12th May 1851 to 22d Ma> 1866), Charles F Pahud (1856 to 
2d September 1832); Arij Prms (2d September 1 361); Ludoif Anne Jan Wilt, 
flaron Sioet van fie Beele (10th October I860 to Soth October 2866} , Alyj Prtos (2d 
October 1866), Pieter Mijei (2Sth December 1866) , James Loudon (1st January 
1872 to 26th March 1875) , J W van Lursberge (26th March 187 J). 


The hteiatme connected with the East Indian archipelago is a \ast and lapidjy 
increasing one For general information we lme— -J Cianfurd, Hu tor y of the 
Indian Archipelago, Edin , 1820, 3 vols , J H Moor, Notices of the Indian 
Archipelago, bmgapore, 1837, P P Koorda \an Evsmg ^ Eandboel der Land- en 
VnllXtl unde rctnledei t Indie, 1841 , A J >an der A&, Aederlandsch Oost-lndie, 
Amsteidain 1845-57 4 \ols and the Aardnjkslundig en statisttsch WoordenboeL 
1869, to nhich Pioftssoi Veth, Jonkheer 
van Alp hen, and other specialists weie mpoitant contributors Of voih> ivlnch 
Imttm the desalts of ittenfc individual explorations, the most important aie-~ 
Waliace, The Malay A) thtpelago, 3d ed , London, 18*3, Eo&enbei g, /lie Jndinhe 
Anhwei Lupsic, lS7b Backer, L'at dnpel zndien , Ians, 18/4 Emlj notices 
of thfdclSelago are found in sueral Aiabic wnteis The flirt tmopeon to 
gi-ve anj details is the Italian tiaiellei Lodcmco di Viithemfli hut little confidence 
can be ^placed m his nanative Isavanetes Colecuon tie document os, Gaston 
liula’s Ihstona de deseobt imento, Lisbon, 1833 , Gaspai Correas LendasmLe- 
aernla , De Banos, Asia , Faua y bousa, Asia Poituguesa, Lisbon, 1666 , and A 
de Moura The Philippine Islands, Moluccas, dc , at the close of the 16f7i tentwy , 
Sated from the Spanish, HaMu>t Society, 1868, may be consul edfoitie 
eailv histoiy , a cntical testime of which, fiom the pen of P A Tiele, is to be 
found in Bvdtagai tot de Taab Land- en Yolkenkuntk van X I, The Hague, 
S pfJie Jmceps among older Dutch woiks is Valentijn s soluminons 
and u JZoJiOuTen Tern Dost Indie, Amsterdam, 1724-26 Dealing mcne 
SstnofedlyTiththe Dutch colony me G LautA GevMedems tan de vesting, 
m 1852-60, Saalfeld, Gesthichte deb Holland Colonialwesensm 

0 Ind Coit 1812, Geilach, Fastes militaires de$ In Oi , Zalthommol, 18o9 , Du 

1 t nfimvrneim-oeiier mix, Hague, 1763, with some good, plans and 

Souf Bmlmgen tot de Kenms van het Kolomaal beheei, 1S51, and othei 
iZmes of BuXTfrom Ms papers, pulMied m 1863 «nfl 1874 P Myer, 
T wSmehnaian insiructim, oi donnancien, dv , vooi de ngermg v Hed Ind Bat , 
and Van Goest, De Jndo-iYedei landsche Wetgeung, 1816-S7, 
vtt i^ /nrSvm l876-79 E de Waal, jVederltmdsch Indie m de Statm- 
3"! 1814 Hague, 18G0-61 A bibliogiapliy of the Dutch 

Indus w as compiled by J A ven der Ghijs, Pi oeve eener Xedeilandscli Indische 

r .. r ictO ftntni i.i. I37t> (tl A Vr ) 


INDIAN COHN. See Maize 

INDIAN* OCEAN. This designation is given to the 
portion of the oceanic area which extends northwards from 
the great southern water-zone, between the eastern coast 
of South Africa and the western boundary of the partially 
submerged Malayo-Austraiian continent But whilst the 
Atlantic and Facific extensions from the southern water- 
zone— the one dividing South Africa from South America, 
and the other forming the wide expanse of ocean between 
the western coast of South America and the eastern side of 
the Malayo-Australian continent— are prolonged into the 
land hemisphere as far as the north polar area, the Indian 
Ocean does not extend itself northwards beyond the Tropic 
of Cancer, where it is abruptly closed m by the great 
land mass of the Asiatic continent The north-western 
boundary of its basin is foimed by the south-eastern coast 
of Arabia, its north-eastern by the western coast of Bnrmah 
But, between these two parts of its border, Lts basin is 
encroached on by the southward projection of the Indian 
peninsula, and is thus divided into two deep gulfs, of which 
the western is distinguished as the Arabian Sea, and the 
eastern as the Bay of Bengal Now, looking to the fact 
that these gulfs must have been united, at no remote peuod, 
by a transverse band of sea, covering what is now the con- 
tinuous alluvial plain of Northern India, we may consider 
the real noithern border of this basin to be the great 
Himalaya range, the southern slope of which must have 
once formed its shore-line It is remarkable that nearly the 
whole of its land-border is of considerable elevation,— being 
formed on the west by the mountainous ridge that flanks the 
great table-land of South Africa, on the north-west by the 
corresponding ridge which forms the south-eastern border of 
the elevated plateau of Arabia, whilst near its eastern margin 
there is a nearly continuous mountain range, that extends 
southwards from Assam to the extremity of the Malay Femn 
sula, and is thence prolonged through Sumatra and J ava,^ 

The Indian Ocean has no definite southern limit, but is 
considered to terminate at the parallel (about 38° S.) which 
stretches between the southernmost points of the African 
and Australian continents, — near which, about midway 
between these two extremes, he the volcanic islands of St 
Paul and Amsterdam. And this seems the natural border 
of its basin, the sea-bed (as will presently appear) showing 
a distinct rise to the south of this parallel along a consider- 
able part of it. The Indian Ocean is often spoken of as 
divided by the equator into a northern and a southern 
portion , and this division it will be convenient to adopt 
in the description of its current-system. 
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Depth and Islands . — The main basin of the Indian 
Ocean has an average depth of about 2500 fathoms, 
'increasing to 3000 fathoms in the angle between Java 
and north-western Australia, which is the deepest part 
of it yet sounded. Its southern border is formed by a 
submarine plateau, which rises in some parts to within 
1500 fathoms of the surfaee, and which forms the 
common foundation, not only of the islands already 
mentioned, but also of the Crozets, the Kerguelen group, 
Prince Edward’s Islands, and the Heard Islands, all of 
which seern to have had a volcanic origin. This plateau, 
however, does not shut in the south-eastern portion of the 
basin ; for a southward extension of the depression already 
described follows the trend of the western and southern 
coasts of Australia and the western coast of Tasmania, and 
is continuous with the deep channel (in some parts exceed- 
ing 2500 fathoms) between Australia and New Zealand. 
The western and north-western parts of the basin, on the 
other hand — as the number of their island-groups would 
lead us to anticipate — have a much less uniform depth. 
In the first place, the western border of the basin is 
encroached on by the great island of Madagascar, which 
must be considered as an outlying extension of the conti- 
nental platform of South Africa, the Mozambique channel 
being comparatively shallow; and, although the bottom, at 



To 1000 fathoms, white ; 1000 to 2000 fathoms, light shading, 
more than 2000 fathoms, dark shading. 

no great distance from its eastern coast, rapidly deepens to 
2000 fathoms or more, yet this is only in a channel that 
separates Madagascar from a platform of about half that 
depth, on which are based the volcanic Mascarene Islands 
(Mauritius, Bourbon, and Bodriguez), and of which a 
northern extension forms the base of the Seychelles group. 
This platform then curves to the south-west, so as to pass 
round the north of Madagascar, forming the base of several 
coral islands, and thus comes into continuity with the bed 
of the Mozambique Channel, from which the Comoro group 
arises. To the north of this platform, the 2500 fathom 
line follows the trend of the African coast as far as Cape 
Gardafui, keeping outside the island of Socotra; and a 
bottom of more than 2000 fathoms (crossed by the tele- 
graph-cable between Aden and Bombay) extends into the 
Arabian Sea as far as 15° N. lat. On the eastern side of 
that gulf, however, the declivity from the Indian coast-line 
to the deepest part of the basin is much more gradual ; the 
Maidive and Laccadive groups of coral islands rising from 
a comparative shallow, which extends itself a little to the 
south of the equator. And about half way between this 
platform and that of the Seychelles the bottom rises into 
the bank which bears the Chagos archipelago, and which 
divides the communication between the deeper portion of 
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the general basin and that of the Arabian Sea into two 
channels, of no great width. Though the 2500 fathom 
line does not enter the Bay of Bengal, a considerable 
portion of it has a depth exceeding 2000 fathoms. Here, 
again, the declivity is more gradual along the eastern 
margin of the gulf ; and the Andaman and Nicobar Islands 
arise from a comparatively shallow platform that stretches 
between the delta of the Irawadi and the north end of 
Sumatra. 

Surface and Bottom Temperature . — The surface-temperature of 
the Indian Ocean is higher than that of either the Atlantic or the 
Pacific ; and this difference shows itself especially in its northern 
division, on which the proximity of tropical land exerts an import- 
ant thermal influence. Tor the mean annual temperature of the 
portion which lies between the equator and the Tropic of Cancer, 
including the Arabian Sea and the Bay of Bengal, is considerably 
above 80°, whilst that of the corresponding part of the southern 
division — lying between the equator and the Tropic of Capricorn — 
ranges from 80° to 70°, the average maximum temperature in the 
centre of the Arabian Sea being 87°. In July the thermal equator 
moves considerably to the north, and the surface-temperature 
sometimes rises in the Arabian Gulf and tbe Bay of Bengal to above 
90°. In January, when the thermal equator lies to the south of 
the geographical, the temperature of these two gulfs falls below S0°, 
while that of the vast expanse which lies between the parallel of 10° 
N. and 25° S. , has a temperature of 80° or upwards. In the southern 
hemisphere the January (summer) isotherm of 7 0° and the July 
(winter) isotherm of 60° correspond pretty closely with the border of 
the Indian Ocean, — the range of its temperature being thus very 
moderate. 

The bathymetrical isotherms of the Indian Ocean have not yet 
been systematically worked out by temperature-soundings ; but there 
is adequate evidence of the extension of the Antarctic underflow over 
the deeper portion of its sea-bed, even to the north of the equator. 
For the “Hydra” line of soundings between Aden and Bombay gave 
a bottom- temperature of 36° ‘5 at a depth of 1800 fathoms, the' 
surface-temperature being 75°, while in the deep depression on the 
eastern side of the basin, almost immediately beneath the equator, 
Commander Chimmo met with a bottom-temperature but little 
above 32°. 

Surface-level — A very remarkable effect is produced upon the 
coast-level, of part of the northern division of the Indian Ocean, by 
the attraction of the great mountain-masses and high table-lands of 
Central Asia, uncompensated by that of any elevated land-mass to 
the southward, nearer than that which may lie behind the Antarctic 
ice-barrier. From the results of the great geodetical survey of India 
Archdeacon Pratt was able to deduce the very remarkable fact that 
the level of the sea at the mouth of the Indus is no less than 515 
feet higher than at Cape Comorin. 1 

Currents . — The current-system of the Indian Ocean is clearly 
dependent upon the winds which prevail over its several parts, — the 
seasonal reversal of the monsoons in tbe northern part of its area 
producing a corresponding modification in the direction of the 
surface-movement of its water, whilst in the southern division the 
constancy of the south-east trade-wind keeps up through the whole 
year a strong westerly equatorial current. The north-east monsoon 
has, of course, while it lasts, the same effect as a north-east trade- 
wind would exert, in producing a general south-westerly drift over 
the northern division of the Indian Ocean, which manifests itself 
in a southerly flow along all the shores it meets, viz., the south- 
east coast of the Indian peninsula, the south-east coast of Arabia, 
and the east coast of Central Africa. Besides this, a special current- 
movement is produced by the action of the north-east monsoon on 
the surface-water of the China Sea, by the drift of which to the 
south-west it is forced into the channel between the Malay Penin- 
sula and Sumatra, whence it issues into the Indian Ocean, through 
the Strait of Malacca, as a current that crosses the Bay of Bengal 
and impinges against the Coromandel coast of India. By this it Is 
deflected southwards, along with the general drift already mentioned, 
and then courses round the southern angle of tbe great peninsula,-— 
partly between Ceylon and the mainland, and partly along tbe 
outer coast-line of Ceylon, — into the Arabian Sea, where it merges 
into the general drift of the surface-water towards the African coast 
The average rate of this current, as it issues from the Strait of 
Malacca, is 30 miles per day ; alongthe south-east coast of India, 21 
miles ; on the east coast of Geylon, 40 miles ; and along tbe 
Arabian coast, 18 miles. But when the north-east gives place to 
the south-west monsoon, about the vernal equinox, the whole of 
this movement is reversed. The drift then commences from tbe 
African and Arabian coasts, and sets across the Arabian Sea, at tbe 
rate of about 24 miles a day, to the Malabar coast of India, along 
which a current flows in a southerly direction at the rate of about 


1 Philosophical Transactions , 1859, p. 795. 
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30 miles a day* This current rounds Cape Comorin and the 
^outlicm coast "of Ceylon* where it sometimes attains the rate of 
45 miles a day, and passts into the Bay of Bengal, reinforcing the 
general north-east movement of its own -water, circulating round 
the herd of this gulf, and then undergoing a deflexion hy the coast- 
line tow ard» the entrance of the Stiait of Malacca, into which it flows 
at the late of fiom 20 to 24 miles per day "When the sun crosses 
tlie equatoi towards the south at the autumnal equinox, so that 
its heating power is exerted on South Africa, the indraught of air 
towards* that continent reproduces the north- east monsoon , and this 
restores the westerly dnir, which evttnds over the Indian Ocean as 
far as 5 3 S, lat , giving place at about that parallel to the equatoml 
counter-current 

The fiuifaoG of the southern Indian Ocean, between the parallel 
of 10° S, and the Tiopic of Capricorn (the precise limits varying 
with the season), is pretty constantly traversed by the south-east 
trade-wind, which gives a steady westward movement to its water, 
known as the south equatorial current, whose average rate is about 
14 miles per day This meets the eastern coast of Madagascar, and 
that of continental Afiica to the north and south of it , and, its 
onw ard ilow being thus checked and deflected southw ards Ly the trend 
of the land, it forms a strong cuirent which sets along the Natal coaat 
towards Cape Colony The strength of this current varies according 
as the north-east or the south-west monsoon ^ is blowing; fox 
the movement produced by tho foimer reinforces it, while that pro- 
duced by the latter weakens it, hy deflecting northwards a poition 
of the water which the southern "equatorial current brings to the 
coast of Africa, and drifting it towards the Indian peninsula 
■When flowing with its greatest force and velocity, the Natal 
current 1 is s< arcely, if at all, inferior to the Gulf Stream where it 
issues from the Flonda Strait When passing Cape Cornontes, at 
the southern extremity of the Mozambique Channel, it is ^aid to 
Lai c a rate of SO nuks per day, and has been even said to rush, under 
a rare combination of impelling forces, with a velocity of 140 miles 
p* r day Its rate gradually diminishes, however, until, off Cape 
Colony (where it is known as the* Agulhas current!, it has a velocity 
of about 50 miles per day* The warmth it can les has a vei y import- 
ant influence in ameliorating the climate of Cape Colony , for this 
would otherwise suffer from the importation of the low temperature 
brought by the Antarctic current which there meets it 2 When the 
Agulhas current is at its strongest, it carries a temperature of 79° 
as far west as the meridian of 15 J E _ But when the drift of the 
monsoon wind countervails that of the south-east trade, instead of 
remforemg it, the temperature of the Agulhas cuirent is lower and 
its force less. Whilst a portion of this current rounds the Cape and 
becomes a tributary of the South African cuirent of tlie Atlantic 
(thus carrying away the excess k ought into the basin of the Indian 
Ocean by the Malacca current), the principal part of it is deflected 
to the south and east, partly by the agency of the Antarctic current, 
but chiefly under the influence of the westerly winds or “anti- 
trades,” that prevail throughout tho southern water-zone which 
almost continuously girdles the globe between the parallels of 40° 
and 60° S Thus there is here a pretty constant retrograde set of 
surface-water (corresponding with the southern connecting current 
of the South Atlantic), at the rate of about 24 miles a day, towards 
the western coast of Australia; and since, notwithstanding the re- 
duction of its temperature, the water which has circulated in the 
Indian Ocean ta still much warmer than that which forms the 
general mass of the easterly drift, it is probably through this excess 
(imparting & corresponding excess of vapour to the atmosphere 
above, which is condensed again by contact with the colder land) 
that the fogs are generated, for which the islands that lie in the 
course of this flow are notorious. On arriving at the shores of 
Australia., this driftis divided by the south-west projection of its 
coast-line into two streams, one of which continues its eastwaid 
course along the southern coast, whilst the other, turning north- j 
wards, forms the West Australian current, of which the greater 
part, when it reaches the head-water of the southern equatorial 
current, is drawn into it, and thus completes the circulation of the 
southern Indian Ocean. 

Between the parallel of &° f to which the influence of the monsoon | 
winds extends, and that of 10° S , which is the usual northern limit 
of that of the southern trade, there i 6 a “belt of calms,” wherein'; 
there runs an equatorial counter current, which corresponds to that 
of the Atlantic, and is, like it, to be considered as a back-water 
flowing towards the source from which the currents to the north 
and south of it derive their supplies. (W B, C ), 

1 This is commonly termed the Mozambique current ; but, as the 

usual southerly direction of the surface flow in the Mozambique 
Channel is liable to reversal with the change from the north-east to the 
south-west monsoon, or even under the influence of local winds, the 
tenh Natal current (suggested by Mr Laughton) seems decidedly pre- 
ferable 

3 Some very curious temperature phenomena are produced on the 
Agulhas bank by the splitting up of the cold and warm currents, which 
form distinct bands and strata that do not mix for some tim e. 


INDIANS, American. The application of the name 
Indians to the native peoples and tribes of the New World 
is an erroneous usage, originating m the belief of the 
Spanish discoverers of America that they had reached the 
eastern shores of Asiatic countries already paitially known 
As it happens, the name is now, even apart from the 
addition of American, customarily applied to the abori- 
gines of the western hemisphere, while it is used with fai 
less frequency as a collective name for the inhabitants of 
the great country of the East known from the remotest 
times as India. 

Various questions in regard to the American Indians have 
been discussed in the article America It is heie intended 
to treat more particularly then ethnographical position, and 
to give what may be called a working classification of the 
races This is followed by a separate notice of the 
present distribution and condition of the North Amencan 
Indians 

It may be asserted with some confidence that there is 
nothing in the physical and mental condition of the 
aboriginal Amencans which requires us to postulate for 
them a foreign origin. If man was evolved originally 
from several centres, America assuredly included one at 
least ; if he sprang from a single pair, then we can even 
conceive that pair to have been first established m the 
New World, and the arguments brought foi ward m suppoit 
of an Asiatic origin of the American would not lose then 
point if adduced m favour of an Amencan origin of the 
Asiatic peoples 

Andreas Eetzius, the founder of scientific craniology, 
arguing on insufficient materials, grouped all the American 
aborigines m two great divisions — (1) a western or high- 
land, occupying the mam ranges of the Eocky Mountains 
and Andes, with the intervening lands thence to the Pacific . 
and (2) an eastern, mainly lowland, whose domain stretched 
from the western uplands to the Atlantic seaboard. The 
former, being characterized by brachycephalous or round 
heads, he felt disposed to connect with the brachycephalous 
Mongolians and Malays of Asia and Australasia The 
latter, being of a decided dolichocephalous or long headed 
type, he traced to possible Berber and Guanche migrations 
from north-west Africa and the Canary Islands, doubtless 
because the historical arrival of the dolichocephalous 
Norsemen in the New World was of too recent date to serve 
his purpose. But Virchow (“ Anthropologie Amerika’s,” 
m Yerhandlungen der Gesell, fur Anthropology 1877, p. 
144-56) has amply shown that this classification is unten- 
able, and it will be seen further on that there are long and 
round-headed types often intermingled in every part of the 
continent. Virchow himself, while denying the claim of 
the American race to be considered autochthonous, declines 
to commit himself as to the probable regions whence they 
may have reached their present habitat. The theory of an 
Asiatic immigration via Behrmg Strait has been, somewhat 
revived since ethnologists have, so to say, rediscovered the 
lost Tchuktchis of the north-east coast, of Siberia through 
Nordenskjol&’s Swedish polar expedition of 1878-9, These 
Tchuktchis are supposed to form the connecting lmk 
between the races of the two woilds, and the supposition 
is strengthened by the invention of an American branch of 
the tribe. Professor Nordenskjold himself remarks that 
“this race, settled on the primeval route between the Old 
and the New World; bears an unmistakable stamp of the 
Mongols of Asia and Eskimo and Indians of Ameiica n 
(Peter mamfis Mittheilungm , 1 879, p. 3 30). But lieutenant 
Palander of the same expedition says that “they undoubt- 
edly descend from the Greenland Eskimo ” (ib ), which 
would at once deprive them of all value as a connecting 
link, while Peschel (Bac%s of Man , p, 391) much more 
probably allies them to the Itelmes (Kamtchadales), the 
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two languages being “as closely lelatecl as is Spanish to 
Poituguese, 55 W H Dali ( Conti ibutions to Amencan 
Ethnology, vol i, Washington, 1877) further points out 
that the Innuit (Eskimo) tongue, said to be spoken by the 
Tchuktchis, is merely a trading jargon, a mixture of 
Konak, Tclmktchi, Innuit, English, Hawaiian, and otheis. 
It is also to be noted that the Samoyedes and other 
Asiatic Arctic peoples, assumed by many to bo the pro- 
genitors of the Eskimo, are of Mongoloid stock and dis- 
tinctly brachycephalous, while the Eskimo are the most 
dolichocephalous lace on the globe next to the Kai Colos 
of Eyi (Flower), Thus the Eskimo, instead of being a 
connecting lmk, form an anthropological barner between 
the populations of the two hemispheies at the veiy 
point geographically most convenient for effecting the 
tiansition. 

Hor would the question be much furthered by allow- 
ing the arrival of a few barbarous tubes via Behring Strait 
m prehistoric times Their presence would leave the 
Aztec, Mayan, Peruvian, and other local cultuies unex- 
plained, except as independent developments. And moie 
recent historic migrations of Chinese, Japanese, and other 
civilized peoples; otherwise involved m tremendous difficul- 
ties, would leave equally unexplamed the primeval mound- 
buildmg races of the Ohio valley and the still more ancient 
Brazilian races of the Santa Cathanna and Santos shell- 
heaps, Because a stray vessel has been cast ashore on the 
western seaboard since the discovery of America, Virchow 
suggests the possibility of similar arrivals in lemoter times. 
But if the Chinese ainved so recently as even 8000 yeais 
ago (an extreme supposition) m sufficient numbers to build 
up a civilization m Central America, the Chinese origin of 
such a civilization would to this day be as self-evident as 
is the Chinese origin of the neighbounng Japanese civiliza- 
tion, The foreign foundeis of these communities would 
necessarily have brought with them then arts, their 
domestic animals, then more useful plants and cereals, 
without which they must have themselves speedily perished 
or been absorbed in the surrounding native populations. 
But no trace of these things was found m the Hew World 
on its discovery. There was neither the rice of the Chinese, 
nor the wheat, barley, oats, or lye of the Western nations, 
nor the iron now proved to have been known to the ancient 
Assyrians and Egyptians, nor the hoise, camel, ox, sheep, 
pig, dog, or poultry of the eastern hemisphere Instead of 
these, there was little beyond one ceieal (maize), one esculent 
root (potato), one feeble beast of burden (llama), limited to 
the uplands of the southern Cordilleras, one species of dog 
elsewhere unknown. Most of the useful plants and animals 
of the East have since been mtioduced, and flourish 
vigorously even m the wild state, a sufficient proof that they 
would have been piopagated had they been introduced at an 
earlier epoch. The knowledge of metals was limited to 
copper, both wrought and, in Wisconsin, appaiently cast 
(J. S Butler), bronze, lead, gold, and silver. Otherwise 
most $f the nations were at the discovery still m the Stone 
Age ; and, although Virchow’s assertion may be true that 
the most piactised archaeologist will fail to detect any 
material difference between the stone implements of the 
two hemispheres, this merely implies that the arts of Palaeo- 
lithic and Heolithic man were pietty much the same every- 
where. 

Hor is there anything in the religions, systems of govern- 
ment, aichitecture, and other arts of the native Americans, 
by which they can be connected with the corresponding 
systems of the East That the Toltec builders of the 
low obtruncated Mexican pyramids were a different people 
from the pyramid builders of the Nile valley, and that the 
mummies of the Ancon necropolis and other parts of Peru 
were of a different stock from the Egyptian mummies, is 


sufficiently evident from the texture of the hail alone The 
hair of the old cultured races of America was the same as 
that of all the later Amencan races, unifoinily lank, because 
cylindrical m section The hair of the old Egyptians, like 
that of the modern Fellahin, is, on the contraiy, umfoimly 
wavy, because moie or less oval in section The religions, 
again, of the Bed Man, we are told by Carl Schultz-Sellack, 
Oscar Loew, and other good observers, aie “essentially 
astrological, based on stai, sun, and moon worship/ 5 with 
which was often associated an intimate method of measuring 
time built on a senes of twenty constellations 53 ( Zeitsciir 
fih Ethnologie^ 1879, p 209). “.The sun, 55 says Loew, 
“ is the god of most Indian tribes 1 He diffuses warmth 
and nourishment for us and oui animals , why shall we 
not worship him^ 5 obseived to me on one occasion Masa- 
yamtiba, a Moqiu Indian (Hew Mexico) 55 ( ib p. 265). 
This Masayamtiba was a better philosopher than those 
ethnologists who seek for the origin of such a simple cult 
m the i emote corners of the globe, rather than in the 
beneficial influence of the heavenly bodies which shine 
alike foi all mankind The four great gods of the Mayas, 
the “props of the heavens/ 5 answered to the four great 
Mexican gods of the four quarters of the compass, all being 
associated with the four elements of wnnd, water, file, and 
earth But to what does either system answer m the 
polytheistic creeds of the Hindus, Assyrians, Babylonians, 
or other nations of antiquity 2 There is something similar 
m the Heo-Buddhistic teachings , but Buddhism, even of 
the oldest type, is much too recent to explain anything m 
the religious worlds of Mexico or Yucatan The hare is 
associated m America, m Asia, and even amongst the 
Bushmen of South Africa with the moon. But this 
association was obviously suggested independently by the 
spots which, especially m the first quarter of the moon 
seem to present the outlines of a haie on its form. 
Waitz ( Anthropology , p. 255) well observes that a common 
belief m a universal flood, or m the periodical destruction 
of the world, whether by fire, water, storms, or earthquakes, 
and analogous or parallel lines of thought — taken indi- 
vidually— -afford no proof whatever in favour of affinity, 
and even resemblances m several points possess only a 
secondary importance , for they may partly, under like 
conditions, arise spontaneously among peoples who have 
always lived in a state of separation, or may have partly 
resulted from periods of short intercourse between two 
different peoples # 

In any case, these slight comcidences are of little account 
when weighed against the argument based on diversity of 
speech. The tremendous force of this argument, as applied 
to the Amencan aborigines, is scarcely realized by anthro- 
pologists such as Waitz or Virchow, who have not culti- 
vated philological studies, and it is significant that, in the 
already quoted paper by Virchow on the “ Anthropology of 
America/ 5 the linguistic element is not even refeired to 
On the other hand, it has been greatly depreciated and 
even brought into contempt by the vagaries of certain 
etymologists, who discover affinities whei e there is nothing 
but the vaguest veibal resemblance 1 Science has demon- 
strated beyond all cavil that, while differing widely among 
themselves, the American languages not only betray no 


1 It may be sufficient to lefei to the senes of papers by Mr John 
Campbell of Monti eal on the ‘ ‘ Hittites in America / 5 "which have 
recently appeared m the Canadian Quarterly Journal of Science, and 
which on the most fanciful giounds connect the native idioms not only 
with each other but with most of the known languages of the universe 
Thus Iroquois and Penman aie declared to be radically one, while 
the formei is connected with Basque, Dakotan with Circassian, Aecad 
with Japanese, and a general Khita linguistic family is made to in- 
clude, besides all these, Choctaw, Cherokee, Aleutian, Fuegian, Amo, 
Kamtchadale, Tchuktchi, Haussa, Barabra, and many others in eveiy 
part of the world. 
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affinity to any other tongues, but belong to an absolutely dis- 
tinct order of speech. They are neither isolating or mono- 
syllabic like the Indo-Chinese group, agglutinating like the 
Ural-Altaic, Bantu, or Dravidian, nor inflexional like the 
Semitic and Aryan. They come nearest in structure to 
the Basque, which is the only incorporating language of 
the Old World, but differ from it essentially inasmuch as 
their capacity of incorporating words in the sentence is 
not restricted to the verb and a few pronominal elements, 
but extends in principle to all the parts of speech. This 
faculty, which, with one or two doubtful exceptions, seems 
to be characteristic of every American idiom from Behring 
Strait to Cape Horn, has received the name of poly syn- 
thesis, literally a much putting together/ 1 * Hence, in a 
comprehensive classification of articulate speech according 
to its inner mechanism, a special place must be reserved 
for the American group ; and, if we assume as the most 
probable theory that all speech has slowly evolved from a 
few simple beginnings* passing successively from the state 
of crude roots to the isolating condition, and so onwards to 
the agglutinating and other orders, then in such a scheme the 
American will stand apart in some such position as under ; — 


Inflexion. 



Here it is not intended to imply that American derives 
from Malayan or Dravidian, but only from some now 
extinct agglutinating forms of speech of which Malayan or 
Dravidian maybe taken as still surviving typical instances. 
The disappearance in America of all such assumed forms, 
unless the Otomi of Mexico is to be accepted as a solitary 
lingering specimen, argues both a very great antiquity and 
an independent evolution of the American languages. And 
as the course this evolution has taken differs entirely from 
that pursued by the idioms of the Old World, it follows 
that the first peopling of America, if from the Old World, 
must be thrown back to a time when all speech itself was 
in its infancy, to a time when slow diffusion might be 
conceived as equally probable from an eastern or a western 
starting-point. It ia this feature of polysynthesis that 
gives the American race its first and greatest claim to be 
regarded as truly autochthonous, in the same sense that 
we regard the Mongolian and Caucasian races as truly 
autochthonous in Asia. 

There is a general consensus amongst anthropologists 
that on the western continent we are in presence of two 
distinct original types, the braehycephalotis and dolicho- 
cephalous. But these are no longer confined to separate 
geographical areas, as Retzius supposed. The very general 
practice of artificially flattening or otherwise deforming 
the skull has naturally caused less valuB to be attached 
to the craniological test in America than elsewhere. 
The practice has been traced back even to prehistoric 
times, and a clay figure recently found associated with 

1 Abel Hovelacgue (Linguistigue, Pans, 18/7) las endeavoured to 

confound polysynthesis with agglutination ; but , A. H. Keane 

(Appendix to Stanford’s Central cm& South America , 1878) has 

shown that the difference between the two is fundamental, and Prof. 

Sayee (Science of Language, 1880) has finally adopted this view. 


the remains of a child by Reiss and Sttibel in a grave 
in Ancon puts in a clear light the method adopted by the 
ancient Peruvians ( The Necropolis of Ancon , Berlin and 
London, 1881, plate 90). Still,- careful investigations 
have placed it beyond doubt that the normal skull both in 
North and in South America is now mesafcicephalous, or of 
a type intermediate between the two extremes, a fact sup- 
posed to imply a general intermingling of the two primeval 
stocks. On the other hand, Virchow (loc. cit , passim) 
shows perfectly normal ancient and recent crania from both 
sides of Greenland, from El Carmen on the Rio Negro, 
Patagonia, from the Bofcocudo tribe, East Brazil, from a 
tumulus of Santa F6 de Bogota, and even a Peruvian 
mummy exhumed at Pancatambo, all of which are distinctly, 
in some cases extremely, dolichocephalic. In the same 
way he produces brachycephalic skulls .from the Brazilian 
shell-mounds of Santos and Santa Catharina, from the 
barrows of the Ohio valley mound-builders, from the Carib 
and Araucanian tribes, and from the Pampas of La Plata, 
the last mentioned of an extreme type, in close proximity 
to the extreme dolichocephalous specimens from Patagonia. 
Were it safe to argue from the analogy of Britain, where 
the dolichocephalic builders of the long barrows seem to 
have preceded and afterwards become intermingled with 
the brachycephalic builders of the round barrows (Dr 
Thurnam), the western continent might be supposed to 
have been successively occupied first by a long-headed and 
then by a round-headed race, which kept aloof in a few 
places, while more generally becoming fused in a normally 
mesaticephalic type. But we have in America no guide 
to the relative priority of the two forms of head, nor are 
there now any long-headed races on the eastern Asiatic 
seaboard whose ancestors might be taken as the precursors 
of the corresponding element. in the West. The obvious 
alternative also remains, that the two forms may have 
become differentiated on the American continent, just as 
similar differentiations must, by those who do not accept 
the doctrine of fixity of species, be assumed to have taken 
place in Asia. Por such an evolution America offered a 
more ample field even than Asia, for it is not confined to 
the northern hemisphere, but stretches from the Arctic 
nearly to the Antarctic Circle, presenting in this wide 
range almost every conceivable variety of climate, atmo- 
sphere, soil, and temperature. 

We thus see that the two cranial forms do not necessarily 
militate against the possible primordial unity of the ’/ wmo 
Americans, This unity seems on the other hand implied 
in certain physical and mental features, common to all 
the native races. Of the physical traits the most im- 
portant and uniform are — (1) the hair, which is always 
black, coarse, glossy, and long, like a horse’s .mane, round 
in transverse section and persistent to extreme old age*^ 
(2) slight beard, but always straight, never wavy ; 3 (3) eyes 
small, black, somewhat deep-set, always horizontal ; 4 (4) eye- 
brows narrow, very arched, and black ; (5) prominent cheek 
hones and nose, the latter often very long and aquiline. 5 

The native American being popularly spoken of as “ The 
Red Man,” it might be supposed that colour should be 
included in this brief list of common characteristics. But, 
notwithstanding the general impression, there is perhaps no 


- During the many years that he lived in South America, D’Orbigny 
assures us that he “ never met a bald native of full blood” (VEomne 
Am&ricam, i. p. 128). 

3 The only known, exception are the Guarayos, a Guarani tribe, 
originally from Paraguay, now in the Moxa$ missions, altogether a 
remarkable people, whose quasi-European complexion and appearance 
are heightened by a very full but always perfectly straight beard. 

4 Except amongst the Guaranis, the outer angle of whose eyes is 
generally pointed upwards, giving them a Mongolian cast. 

5 But this feature is not constant, for the nose of many Pampas 
and Guarani tribes is often very, short, broad, and flat 
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other region of the globe where so great a variety of colour of a deep brown almost approaching a tiue black, and of a 
prevails The moie general tints are a copper or cinnamon light or fair hue almost approaching a tiue white, also occur, 
brown, and olive yellow, but the subjoined table of tubes, altogether independently of latitude, climate, or elevation 
giouped according to their colour, shows that the exti ernes of the land — 


Leathei Brown , Copp&nj, Cinnamon 

Bail Blown to Blackish 

Ohu-Bi own and Yelloui&h 

ran to W/utitih 

Iioqums New Yoik, Can ula 
Algonquins north-east States, U S 

^Cahfonua 

Clmn uas Uruguay 

Guaiani Brazil, Pai aguay 

C01 aados (v» omen) Mmas Gei aes 

Puns (u omen) Kio J anen o 

80““ } Chili, 33 “ to 40 ° S 
Tocomonas Beni m ei , Boln 1 1 

Chiuguanas (settled) Pilcomayo in ei 
Coioados (men) Mmas Geiaes 

Palis (men) 11 io Janeno 

Coast Ai au aks Guiana 

Qmehuas Pern 

A } mai as Bolivian uplands 

Aueas Chili, east slopes of Andes 
llangueles Chilian pampas 

Chiquitos between Paiaguay and 
nvei Negio 

Hvdas Queen Chailotte Islands 

Cay uv, as llio Bi anco, in ei Mamoi e, 

Bi azil 

Pammas Madena nvei, Biazil 

Araucamans Gluli 

Fuegmns Tien a del Fn ego 
Mataguayas Gi an Chaco 

. Payaguas Pai aguay 

Yaios east side of Uiuguay nvei 
Chamias Uruguay 

Otukes noitk-easfc Bolivii 

Tupmarabd ] noith-eart B.az.i 

BfXS } nusllngamai 

Inland Aiavtaks Guiana 

ApoSr 

Vdelas Veimejo nvei, La Plata 

Puelches Pampas, La Plata 
lehuelches Patagonia 

Changos coast of Pei u 

Moxos I 

Itcmamas [ piov Moxos, Bolivia 
Cajubabas J 

Chu iguanas Odd) Pilcomayo uvei 
Tmaeaies Bolivian plains 

Tacanas Beni livei, Bolivia 

Mbocobls 1 Gian Chaco 

Tobis ) Pilcomayo n\ ei 

Abipones west bank of uppei Paiana 

Atacameiios Taiapaca, Pern 

Quiches Guatemala low lands 

Galibi Guiana 

1 Botocudos Brazilian coast iange 

Icm'oL } ~ 

Blackf eefc Saskatcliew an 1 1\ er 
Mandans Middle Missoui i 

Guarayos Moxos, Bolivia 

Dakotas Uppei Missouri 

Apaches Noitli Mexico, Arizona 
Quiches Guatemala uplands 

llinuan.es between uvus Paiana 
and Uruguay 

Bohanes Low ei Uiuguay n\ ei 

i Eskimo Aictic scaboaid 
j “ a ” S } Aleuts Islands 

Mosetenos nvei Beni, Bolnui 
Guames Venezuela 

Smones Moxos, Bolivia 


Similar tables might easily be drawn up of stature, ft thus appeals hopeless to look for any unity of details 
varying from the dwarfish Eskimo, Fuegian (mean 5 ft. 1 m the mental and physical faculties of the American abori- 
in ), and Peruvian (mean 4 ft, 9 m.) to the gigantic Fata- gmes What they have m common is reducible to one 
gonian, the tallest race on the globe physical and one mental quality, the universal textuie and 

No less varied are the other physical traits, while the black colour of the hair, and their polysynthetic speech 
wide divergence of mental capacity is sufficiently indicated These two properties point directly at primordial unity of 
on the one hand by the Cherokees of the southern Allegha- origin , the endless vaiieties of detail aigue a prodigious 
nies, who m 1824 invented a complete syllabic writing antiquity and an independent development of the race 
system, and who can reckon to a million and upwards, and on the American continent The variety renders the 
on the other by the Chiquitos of the Bolivian lowlands, w T ho, work of classification a labour of extreme difficulty and 
D’Orbigny assures us (oy» cik, n. p 163), “ cannot get uncertainty Amidst all these endless points of divei- 
beyond one (tama), after which they have nothing but gen ce, it seems impossible to find any common basis lound 
terms of comparison.” The only leal intellectual faculty which to group the vanous tubes and races, and the pio- 
common to all the American races is that implied by the blern becomes further complicated by the fact that, while 
peculiar polysynthetic mechanism of their speech But many of these tubes differ m speech, though evidently of 
beneath this general morphological structure, the substance one racial stock, others belonging to the same linguistic 
of the languages themselves varies greatly in all that connexion present the widest physical discrepancies Thus 
concerns their phonetic systems, vocabularies, lelational the Chiquitos and the Moxos peoples of Bolivia, obviously 
forms, syntax, and methods of combination While, for of one ethnical type, speak several fundamentally distinct 
instance, the Thlinkeet of the extreme north-west Pacific languages The same is true of the Moqui, Queres, Isletta, 
seaboard, the Apache of Arizona, the Quichua of Peru, Tegua, Zum, and other New Mexican Pueblos, while the 
and the Aymara of the Bolivian uplands are amongst reveise phenomenon is presented by the Montagnais and 
the very harshest and most guttural tongues m the woild, Nasquapees of Labiador, both of whom , speak closely 
the Otuke of the Bolivian plains, the Mohave of Arizona, related Cree dialects, yet differ so much m appearance 
the Chiquito of * the upper Paraguay basin, the Samucu on that, “judging from their exterior, one would suppose 
the noi th frontier of Gran Chaco, and many Amazonian them to belong to different families of the human race 5J 
dialects are distinguished by great softness, often rivalling (Hind's Labrador , i. p. 332). Within comparatively 
m euphony the most musical languages of the eastern j narrow areas occurs occasionally every conceivable element 
hemisphere The linguistic families differ from each other, of confusion, as m California and the south-western States, 
not only m the measure to which their polysynthesis has ; occupied by the morally debased and physically degraded 
been developed, but even m its very chaiacter, so that Pah-Utes, the tall and manly Mohaves, the ferocious 
while some have scarcely yet ai rived at a clear differen- Apaches, the mild and intellectual Indians of the New 
tiation of verb and noun, others, like the Iroquois, have Mexican Pueblos, some fishers and hunteis, some living on 
a purely verbal, others again, such as the extinct Timucua roots and berries, some skilled agriculturists, all speaking 
of Florida, an exclusively nominal inflexion. In the same fundamentally distinct languages 

way some are partial to prefixes, some to suffixes, some It is evidently impossible in such a case to adhere 
to infixes. Many of the Californian idioms seem to be throughout to any one method of classification, and the 
still verging on the agglutinating stage, while the just- following tentative survey is consequently based partly on 
mentioned Timucua, the Aztec, Choctaw, Shoshone, Cree, the linguistic and partly on the ethnical elements, but 
Matlalzmca, and others of the Anahuac table-land, have partly also on mere geographical grounds Fortunately 
reached the veiy acme of polysynthesis, m which all the parts there are in all the divisions of the continent a few great 
of the sentence often become by indefinite composition families, occupying vast legions, m which the ethnical and 
ailcl syncope fused into one interminable “ bunch-word w linguistic elements largely coincide. Foremost amongst 
of from ten to fifteen syllables and upwards. As these these are the sub-arctic races and the Athabascans, Ah 
languages also differ enth ely m their vocabularies, often pos- gonqmns, and Dakotas m the north, the Maya-Quiche m 
sessing not a single root in common, it follows that they can the centre, and in the south the Canbs, Quichua-Aymaras, 
be no more classed together than can for instance the various and Guaranis. These eight stocks cover jointly an area 
agglutinating tongues of the Caucasus or the Soudan. of not less than 1 1 millions of square miles, with a total 

XII. — 104 
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aboriginal population of about four millions But the *t\ en 
millions of pure and mixed Indians occupying the remainder 
of the land, 5 millions of square miles m extent, are divided 
into a multiplicity of tribes, whose racial and linguistic 
affinities present problems the solution of which must long 
tax the utmost ingenuity of science The total number ot 
dhtmet languages alone is estimated at about 7G0, of which 
430 are in the north and 330 in the south. In the northern 
division Balbi reckons, exclusive of California, thirty-two 
stock languages, far too low an estimate, while Itivero and 
Tsckudi consider that of the southern idioms as many as 
four-fifths are radically distinct. But all such calculations 
are mere vague guesses at the truth , and in the present 
state of our knowledge it is impossible to form an estimate 
of the actual number of languages still cuirent m Gian 
Chaco, Chiquitos, the Amazon valley, Cenhal Ameuca, 
Mexico, California, the Columbia basin, regions where an 
extraordinary complexity of speech prevails. N evei theless 
language foiins on the whole perhaps the most convenient 
basis of classification, and without its aid it w ould have been 
impossible to determine the affinities of many wide-spread 
races, such, for instance, as that of the Arizona Apaches 
with the Canadian Chippewyans, or on the other hand to 
separate nations apparently closely related, like the Iroquois 
from their Algonquin neighbours, or the Araucanians ironi 
the Peruvians. The true relations of many tribes are, on 
the other hand, still doubtful, because of uncertainty re- 
garding the languages they speak. Such are the Cheyennes, 
Bkckfeet, and Arapahoes, classed by some with the Dakotas, 
by others more probably with the Algonqums Such also 
are the so-called Dieguehos (Kizh, Netela, and Ivecln) of 
South California, oscillating between the Shoshone (Snake) 
and Yuma connexions, and the Pawnees of Is e far ask a and 


Kansas grouped by Bancroft with the Shoshone, but by 
Morgan regarded as an independent race So close is the 
physical resemblance in these and many other cases that the 
question mud ultimately be decided by a more exhaustive 
study of their languages. 

The American races may be conveniently grouped under 
the following eighteen divisions • — 

I Hyperborean Rates * — This division may on the whole be re- 
garded as possessing a certain ethnical, linguistic, and geographical 
unity. Still the Aleutians differ so greatly in language, and m 
some respects m type, from the Eskimo proper that it seems desir- 
able to class them separately The Eskimo (or “ Inanits,” as they 
call themselves) are thus distributed by Dali : — 

Kopogmut, mouth of the Mackenzie , Kangmaiigmufc, thence to Manning 
Feint, Nhwiikmuf, about Point Farrow and Icy Cape, Kowagirut, east end of 
Hotham Inlet, Salawigmnt, at fialawik river, Chakliikmut, Gulf of Anadyi, 
Asia, often confounded with theTchuktcMs, from whom they are entirely distinct , 
Okee-ogmut, the islands north of 63* X. lat , KikMogamuf , St Lawrence Island , 
Eariagnmfc, between Kotzebue and Norton Sounds; Mahlemnt, neck of Kadiak 
Peninsula ; Unahgmat, from Norton Sound to month of the Yukon. f Ekogmut, 
Yukon Delta; Magemat, from Yukon to Kuskokwim river, Kuskwognmt, Kus- 
kokwim Bay; Nushagagmut, Bristol Buy, west to Cape Newenhara , Ogulmut, 
north side of Alaska peninsula; Xaulagmut, south side of Alaska peninsula and 
Kadiak Island; Chagachigmut, Prince WIlllamA Sound to Ama river , Ugalakmut, 
from Afcna river to Mount Sfc Elias 

The last-named, the Ugalenzes of the Busmans, call themselves 
Chilkhatmnt, and are undoubtedly true Eskimo, although fre- 
quently confounded with the Thlmkeets, on whose domain they 
converge.^ The few Innuit tribes east of the Mackenzie have not 
been classified, but two of them, the NeteMlik and TJquLiksillik, 
were met by Lieut Sehwatka in 1879, Who received from them some 
particulars regarding the remains of the Franklin expedition. 

Of the Aleuts, whose collective name is “ Ungungun,” or 
Cf People," there are two divisions * — 

1 UnalasMam, who call themselves Kagataya Ktmg'n ( ‘ Men of the East”), 
occupying the extremity of the Alaska Panfnsula, as far as 160* W , and the Una- 
laMika or Fox Islands 2 AWuis, occupying all the other Aleutian I slan ds 
II. TMuikeets — These form a distinct ethnical and linguistic 
group, occupying a compact geographical area along the Pacific 
coast from about Mount St Elias to the Simpson river, and includ- 
ing Sitka and the other adjacent islands. They are often called 
“ Ebloshes,” a term of doubtful origin, but the national name is 
“Trinket/’ “man/’ or “ Tlmketantukwan/ “men belonging to 
all villages. ” The tribal divisions are — 

Yakuts between Mounts St Elisa and FMnreaf her ; Chilkahtkwau 
river i alley; Stkakwan, Sitka Islands and part of Prince of Wiles Islands, 
^Akhinkimn, lower course of SfciMue river; Takukwan and Skatkwarq Takn Inlet, 
^aaka , Hudsmm, Hood’s Bay and Huchinu BaMOu : Ilikmi and Tun pass, about 
otmpson river 


The Thlmkent language seem? to be completely isolated, showing 
nothing beyond tho faintest veibai resemblance to the Aleut and 
moie southern Hydali It has a pluial m k , and an mstiumental 
form m tch oi fsh, the combination of winch produces a heaping up 
of imal consonants, which none but the natives can pronounce 
Tim* ass, tiee, asMh, bv a ties, %sL, tiees, cissUsh, by tiees 
(See “Notes on the SitkaWan Dialect/ by J Furnlielm, m Con- 
it ibutions to Am) item Ethnology , vol l ) 

III Columbian Races —The geneial grouping of these is purely 
geographical, the mam divisions largely ethnical and linguistic ; 
the area, Bntish Columbia, Queen Charlotte and Vancouvei Islands, 
Washington, and Oiegon Here aie five stock laces speaking an 
immense number of dialects, which, owing to then extremely evan- 
escent diameter, it is very difficult to classify The Puget Sound 
district, m the noith-west of Washington, is m this lespect speci- 
ally remarkable But great light has leeently been thrown on thi^ 
Babel of tongues by the labouis of G Gibbs, published by Dali, m 
Xo> th Am) lean Ethnology, vol i p 240 The five stock laces with 
their chief tribal subdivisions aie as follows — 

1 ffgdahs — The Kaigim of Fnnce of Wales Islands and nmth coast of Queen 
Charlotte Islands, the Klue, Kidtlan, Nmstence, Skid-a-gute, Skul-a-gatee, Cuni- 
slie-was, and Chut-sin-m of Queen Charlotte Islands , and the Tbiinsums, including 
the Ivispachloht of hoit Simpson, the KThiisknmoluL of river Naas, and the 
Ivittibtzu, Hoiltzukh, Blkkula, and Kwa-Kmtl of Milbank Sound 2 Nutlets — 
The Ahts, including Pachmaht, Nitinaht, Ohjaht, Howchukhsaht, Klah-oli-quaht, 
Manohsaht, Nishquayaht, A} huttisaht, and Lhahosaht, on the n est coast of V in- 
touver Island, m then oidtr going northwaids , the Maknoi Klasset, about Cape 
Hatter* , and the Quoquoulth, Konmx Kowitchan, hlalluni, Ukletas, Sokes, 
Paehma, and Sankaulutuch, of the east coast of Vuncouroi Island 3 Sehsh or 
Flat Heads —The Kwantlum and Haitlin or Tait, Frasei livei below Foit Yale, 
the Kahspelra, Quinlpi, Spokane, Pisquouse, Soaiutlpi, of middle Columbia basin , 
the Nisyualli (including the Skokomisli, S’hotlmamish, Sawamish, Segwalhtsu, 
Pm allupahmish, Dwaimsh, Snohomish, Snokwalmu, Yakama, Skagit, Lummi, and 
Sklallani) of Puget Sound, the Chilians or Isihahs, GicyHaiboui , and the 
Shush waps (including Shew hapmuch, Kutenais, and Okanagan) of IJppei Columbia 
4 Sahaptws ot Nez Pettis —The Taitinapam, light bank of Columbi i to Adam s 
Mount , the Klikatat, about Mount St Helens , the \akima, Yakima Valid} , the 
Walla Walla, Palouse, Tairtla, Cayuse, and Mollalo of upper Cleai Watei and 
Snake iheis, and the Kamai and Lapwai of Idaho leseive 5 Chinuts —The 
Watlala, Sk.liflt, Kathlamet, Wakiakum, Klatsop, Klakama, Kalapuya, Yamkalh , 
and Killamuk of lou er Columbia basm, mostly extmet Speech xadieally distinct, 
hut now icpiesented onl> by the Chniuk jargon 

Tbe names of Hos 1 and 2 are purely conventional Ek/dcth or 
Hindu was originally applied by Francis Poole to tbe Queen Charlotte 
tubes, and was afterwards extended to all the members of that 
family Kutla, from Kntka Sound, w r est coast of Vancouvei Island, 
came gradually into use as the collective name of the eastern Van- 
couver tribes, and of some peoples on the opposite mainland ethni- 
cally related to them But the languages diiiei so widely that they 
cannot he ledueed to a common loot Though, possessing groat 
intelligence and even considerable artistic skill, shown especially m 
their wood and bone carvings and plastic woiks, these nortli-unstem 
nations beta ay an absolute incapacity foi adapting themselves to 
civilized institutions Sproat tells us that many ol those who have 
been settled, under the most favourable circumstances, in different 
paits of Vancouver, simply die out through inanition, or from 
sudden change of life 

IV Californian Races — This is mainly a geographical gi ouping, 
hut with thiee large ethnical and linguistic families — tlie Klamath , 
Porno, and Runsien Many of the otheis belong to the Shoshone, 
Athabascan, and Yuma connexions But the rest form a chaos of 
tribes, generally of a debased physical and moral type, and speaking 
rude dialects which, baffle all attempts at classification They aie 
all rapidly disappearing into the “reserves,” or off the face ot 
the land. The Klamath family, in the Klamath liver basm, 
and thence eastwards to Nevada, comprises the Lutuami or 
Kkmaths proper, the Cahiocs and Euiocs (“Upper and Lower 
Rocs ”), the Modoes, Yacons, Shastas, Weitspeks, Wishosks, 
Wallies, Yukas, and others stretching south to the Humboldt liver 
South of them are the Romos , or “People,” mamly m the Potter 
valley, including the Kahto, Choam, Chadela, Kalaniet, Sliebalne, 
Lama, Comacho, Socoa, Sanel, and the Galimomero of the Russian 
River, Still further south are the Runsiens of Monterey Bay, with 
linguistic affinities stretching all along the coast noithwaids to San 
Francisco, and southwards beyond Cape Concepcion to the islands 
of San Miguel and Sta Cruz The chief members of the group are the 
Eslenes, Olhones, Mipaemacs, Yolos, Talluches, Wadies, Powells, 
and others about Lake Tulare In the Napa valley is a small 
family including the Ulukas, Suskols, Kalayomanes, Myaeomas, and 
Cayrotts > and m the Sacramento valley are the Secumme, Kosnmne, 
Yasumne, Odhecumne, Ohupumne, and some twenty otheis, whose 
tribal names all end in wnne, and who may perhaps be regarded as 
forming a distinct linguistic group But they will have vanished 
before the point can be settled 1 

1 Li the eyes of certain ethnologists Calif orma has always been a favourite 
harbour of refuge for distressed Chinese or Japanese junks, whose crev, s are to 
be regarded as the founders of the arts, cultures, and. empties of tbe New World 
A recent attempt to revive this theory has been made by Lieutenant Wheeitr 
{Expedition through South California, 1875), who found some apparently archaic 
Chinese hiei oglyphies enfe into the basalt rocks near Benton, Sonth California. 
These have been published in PetermannA Mittheilungm (vol xxim parti 1877) 
by Oscar Loew f who fancies he can decipher the Chinese symbol for to, t * , earth, 
and thence draws an argument in favour of the wild theory seriously advocated 
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Y Shoshone and Faience Families —These form one ethnical, hut ' 
apparently two linguistic gioups, for L H Moigan regards the 
Pawnee as distinct not only fiom the Shoshone hut from all other 
languages 

The Shoshone or Snake family occupies a wide domain, including 
most of Idaho, Utah, and Wyoming, besides parts of Oregon, 
Nevada, West Montana, Arizona, North Texas, South California, 
and New Mexico Theie are six distinct groups — 

1 Wimnadtt, ai Western Shoshones, Oiegon and Idaho 2 BannaCU, Oiegon, 
Idaho, Nevada 3 Utahs or Utes, with nmneious subdivisions (Utes pioper, 
Washoe s, Pah-Utcs, Gosh- Utes, Pi-Ldes, &c.), Coloiado, Utah, Nevada, An zona, and 
South California 4 Comanohes or Yetans, thiee blanches (Paducas, Yamparaks, 
and Tenavras), Noi th Texas, New Mexico, North Mexico 5 Mogul , New Mexico , 
all the seven Moqul pueblos except the Oieibe (Haio), m which the Tegua 
language is cuuent 6 DiegueJlo (Kizh, Kechi, and Netela), about S Diego, the 
south-west coiner of California, but by Gatschefc these are now affiliated to th© 
Yuma stock (Zeitschi fur Ethnologie , 1877, p 305) The Beneme and Cohaji of 
south-east California aie also included by Gatschefc in the Shoshone family 

The Pawnee [Pam) aiea is confined to Kansas and Texas, besides 
the Pawnee reseive, Indian temtory, with three mam divisions . — 

1 Pawnees proper, including the Chime, Kitka, Skidi and Petahaneiot, Kansas 
and Pawnee leseive, Indian Temtory 2 Ai ikurees oi Rilai ees , formeily in the 
Missouri Valley, 47° N 3 Wickitas, upper eouise of Rgd and Canadian Rrveis, 
Texas, with whom should be grouped the Kichai, Waccoe, and peihaps the Towiak, 
Towakoni, Wacko, and Caddo of Texas and Louisiana To the same connexion pro- 
bably belonged the extinct Adai/e, Nachitoch, Chetimuch, Attacapa, and otheis 
of Louisiana, figunng m Gallatin 1 o synopsis as stock languages (Sehoolciaft, ni 
p 401) 

VI Few Mexican Pueblos — This is a stuctly ethnical family 
occupying a compact aiea m New Mexico, hut accoidmg to W C 
Lane (Schoolcraft, v p 689) speaking six distinct languages sprung 
of one ongmal stock, as undei — • 

1 Quaes, cunent m the Acoma, Cochitnm, Kiwomi, Laguna, and foui othei 
pueblos 2 Tegua oi Tayuaugh, cuirent m the Nanibo,Tesugue, San Juan, and 
thiee ofcliei pueblos, besides the Ilaio, a Moqm pueblo 3 Pitot i oi Enaghmagk , 
cuuent in the Picon, Isletta, Taos, and five othei pueblos 4 Jemez, cuuent m 
>Teme7 and Pecos only 3 Zutli, cunent in Zulu only, and said to be a ladically 
distinct language G Moqm, a Shoshone dialect (see V above), cunent m ah the 
Moqui pueblos except Haio 

One of the most lcmaikahle of existing linguistic phenomena 
is the number of widely ibveigmg languages spoken m these twenty- 
sax New Mexican pueblos, where the uniformity of institutions, 
agricultural habits, town life, and social mteicouise might be sup- 
posed to establish a community of speech 

YII Yuma Stock — This linguistic and ethnical group m South 
Anzona and South California is named from the typical Yuma 
ti ibe foimeily at the junction of the Gila and Coloiado nveis The 
family has been learnedly tieated by A S Gatschefc (Zcitsch f 
Ethnologic, 1877, pp 341 and 366), who legaids the Yuma as funda- 
mentally distinct from all the suuonnding forms of speech The 
tubes are now mostly gathered m the three leserves of the Coloiado 
uver (right hank, 34° N ), San Carlos, Gila nvei, south-east 
Arizona* and Pima and Maricopa, South Arizona, with a joint 
population of 5249, to which must be added about 750 foi those 
who are still independent, making 6000 for the whole race Chief 
tubes — 

1 Yavipai or Yampai, formerly west and noith-west of the Artec Mountains 
2 Koruna oi Casnino, San Fiancisco Mountains, said to be extinct & Tonto or 
Tonto- Apache , between the Green Rivei and Aztec Mountains, distinct from the 
Tonto-Apaches of Athabascan stock 4 Maricopa or Cocomai icopa, middle 
eouise of the Gila 5 Huahtpai oi WaUapai, between the Coloiado and Black 
Mountains 6 Mohave oi Mojave, pi overly Ha muUi-haH (“Three Hills “), laigesfc 
of all the Yuma tnbes, both sides ot the middle and lower Colorado 7i Yuma 
or Kutchan , at junction of Coloiado and Gila nveis 8 Cocopa or Cucapa , at 
mouth of the Coloiado 9 Comoyei or Quemeya, collective name of all the Yuma 
tubes between the lowei Coloiado and the Pacific, including (according to Gat- 
schet) the DteyueHcs (see V , No 6), and the Kihwi neai San Tomas mission 30 
Cochimi , Peutui , and Guaitun of lowei California Piobably to the same 
family belonged the extinct Cajitenches, Cucapas, Jatchedums, Kaches, Camnas , 
Kiforas , and otheis of South and East Arizona 

YIII Athabascan or Tmney Family — This is the most wide- 
spread ethnical and linguistic gioup m North America, comprising 
most of Alaska and the Canadian Dominion fiom the Eskimo domain 
to the Chui chill liver north and south, and fiom the Rocky Moun- 
tains to Hudson Bay west and east, besides isolated enclaves m 
Oiegon, Arizona, New Mexico, Coloiado, and Noith MexiGo The 
teim Athabascan is geographical, from Lake Athabasca, a great 
l allying point of the noithem tribes, while Tmney, suggested by 
Petitot, variously pronounced Tmne, Thynne, Dene, Tena, Itynai, 
Taiiai, Dtmne, &c,, and meaning “People,” is the geneial tribal 
name, About the spelling, sound, and identification of the indi- 
vidual tribal names, the greatest confusion prevails Thus Kenai , 
used by Francis Muller as the collective name of a distinct group, is 
supposed to be an Innuit word by Dali, who says that it should 
consequently be applied to no tribes of Tmney race. Kolchama or 
KoLshane, figuimg m most tables as a special tube, appears to be a 
teim vaguely applied by the Russians to all the interior Tmneys of 
Alaska, about whom they knew little or nothing The Chippewyans 
of Lake Athabasca are constantly confused with the Algonquin 

in Chalks Leland’s Fusang, or the Discovery of America by Chines? Buddhist 
Priests tn the Fifth Century lie also compares woids fiom vaiious Calif oi man 
idioms with Japanese and Chinese, foi getting that these two languages them- 
selves belong to two entnely diffeient ordeis of speech, and have nothing in 
common beyond coincidences and borrowings 
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Clnppewas of Upper Canada, just as the Tonto- Apaches of Yuma 
stoc k are with the Tonto -Apaclies of Athabascan stock The Alaska 
division especially vas m a chaotic state until Dali (op cil ) surveyed 
the field anew, and supplied the subjoined coirected and appaiently 
complete list — 

Kaiyuiikhotdna, lowei Yukon and Kuskokuiin nveis, Km Ukuhhotdna and 
UnUhhotHna, right bank of lowei Yukon, Kutclnns oi * People" (including the 
Tonan-Kutchin, Tunanah rivei vvateished, itnnuth Kutchmand Tatsah kufdini, 
between the Yukon lapuls and mouth of the Poicupme, extinct , Kutcha Kutihm, 
about junction of Yukon and Poicupme , Natsit-Kutchm, fiom the Poicupme to 
Iiomanzoff Mountains, Vunta-Kutchm, fiom the Poicupine to the Aictic In- 
nuits, Tnkkufcli-Kutchm, liead-watus of the Poicupme, Haii-Kutclun, Vukon 
nvei above Katlo nvei, Tutchone-Kutchm, about \\ lute River, Tclihmn-Kut- 
ehm, Kenai Peninsula, Abbato Tena, Felly and MacMillan rivers, Nehauntcs, 
about soiucc of Pelly rivei, Acheto-Tinneh, head-wateis of Liaid liver , Dalio- 
Tena oi Sikanees, Lund in ei , Ttlliko-Tmneh, Lewis nvei basm, Chilkaht-Jcn i, 
Lewis apd Lebaige nveis , Ahtena, Atna nv ei basin 

The othei membeis of the Tmney family may be grouped in four 
geographical divisions as under — 

1 Mackenzie Basin Saw essaw Tmney (Chippew j ans), Lake Athabasca , Tunt- 
sawhoots of the Coppeimme ; Beaveis, Dog libs, Stiongbovv s Red Knn es, Hai es, 
Sheep, Biushwood, and otheis enumeiated bv Petitot, whose theones are wild, 
but whose facts foim a substantial contubution to science 2 Kew Caledonia 
the Tahkali or Taculhes, Mackenzie’s Nagaileis, and the Gainers of the Cana- 
dian tiappers include the Nascotiu, Nathliautin, Clnlcotin, 1 altotm, and se\cial 
others 3 Oiegon the Umpquas on the Umpqua rivei, the Tlaskanai of the 
lowei Columbia, and the Hoopahs neai the noith fiontiei of California 4 South 
Western States the Apaches and Navajos, who loam over the legion between 
Utah and Sonora 1 

IK Algonquin, Family — This ethnical and linguistic group, 
next m extent to the Tmneys, but fai more impoitaiit historically 
and numeueally, stretches from the Tmney domain southwards to 
the latitude of South Carolina, and from the Atlantic to the Rocky 
Mountains. Most of the tubes on the Atlantic seaboaid have either 
disappeared, migrated westwards, oi been collected into the leseives 
But many have acquired such celebnty m the stm mg recoids of 
Indian warfaie that the moie noted with then oiigmal geogiaplncal 
domain will he included m the subjoined list of all the Algonquin, 
races 

1 Koithem Bianch Clnppewas oi Ojibw s, Uppci Canada and Michigan ; 
Ottawas, Ottawa nvei valley (some now m Mamtoulm Island, Lake Huion, 
others m Indian Temtoij) , Nasquapees, mteiior of Labiadoi , Montagnais, south 
coast of Labiadoi , Ci ees or ICmatcneaux, betweui Lakes Winnipeg and Atha- 
basca noith and south, and. flora Rocky Mountains to Hudson’s Bay, west and 
east 2 Eastern Branch Abenakis, Maine, New H.impshne (latoi on, Lowu 
Canada) , Mikmaks, Nova Scotia, New Biunsw lek and Lowei Canada, Tari atmes. 
New Biunswick, Etchemius Oi Milicetes, New Biunsw lek and Maine, Pcnob- 
scots, Penobscot nvei, Maine, Passamaquoddits, East Maine, Amaiiscoggins, 
New Harapshno , Mohicans oi Mohegans, Connecticut and New Yaik , Nalics, 
Massachusetts (speech survives iu Eliot’s Bible) , Pequods, Massachusetts, west of 
Cape Cod, Adiiondacks, New Yoik highlands, Munliattans, Manhattan Island, 
site of present city of New Yoik, Lem-Lennappes oi Delflwaies, Dclawai e, now 
in Indian Temtoiy 3 Southern Branch Paw Imttuns, Vu gram and Marjhmcl, 
Aceomacs, Accomac liver, East Vn gmm , Rappahannocks, Rappahannock nvei, 
Vnguua, Pauticoes, North Caiohna, southernmost of all the Algonquin tubes ; 
Sluwnees, Pennsylvania, Kentucky, and Ohio, now in Indian Terntoiy 4 
Western Branch Illinois, Illinois nvei basm; Miarais, Great Miami livoi basin, 
Pottawattamies, Michigan., Kaskaskius, Kaskaskia nvei, Illinois, now m Indian 
Temtory, Michigainies, south shoie of Lake Michigan, named from them, Sacs 
or Sawkee and Foxes oi Oufctagaumi, middle course of Mississippi, nowin Indian. 
Territory and Nebraska leserves , Cheyennes, Lake Winnipeg (latei on, Mi^soun 
and Platte riveis), Arapalioes, uppei Aikansas and Platte nveis, Black feet, 
Saskatchewan folks, south to Mama’s nvei , Ahahnelms, Milk liver, Montana 

The linguistic affinities of the four last named are somewhat 
doubtful, hut Albert Gallatin shows good grounds for connecting 
them with the Algonqum group 

X JVyandot-Jroqims Family — This is a distinct and historically 
famous group, allied ethnically to the Algonqmns, and linguistically, 
Morgan thinks, remotely to the Dakotas Their area is Upper 
Canada, about the great lakes, New Yoik, and the Yiigiman. high- 
lands , they nowhere reach the Atlantic coast, and are everywhere 
surrounded by tribes of Algonquin stock There are three mam 
divisions . — 

1 Wyandots oi Harons, including the Enos oi Engas, Ahrendalnonons, imd 
Attiwandoronk oi “Neutral Nation," Canada 2 hoquois , oi “ Six Nations “ 
clueflym NewYoik,a famous political confedeiacy collectively known as the 
Ongwehanwe, oi “ Supenoi Men,” and compiismg the Mohawks, Oneidas, Onon- 
dagae, Senecas, and Cayugaa, besides the Tuscaioras, wlio joined the league fiom 
Noith Caiolma m 1712 3 Monacans oi Monahoacs of Virginia, including the 

Nottoways, Mehemcs (Tutelos), and others, who latei on joined the Iioquois 
confedeiacy 

XI Dakota or Sioux Family — This is an independent and wide- 
spread ethnical and linguistic gionp, whose pioper domain is the 
western piairies between the Mississippi and Rocky Mountains east 
and west, and stretching from the Saskatchewan southwards to the 
Red Rivei of Texas The chief divisions are — 

1 Dakotas proper, of the Missouri basin This tram means “Allies, ” and 
includes the Isaunties, Yantons, Teetons, and Sissetons, each with several sub- 
divisions 2 Assimhomes or Stone Indians, known to the Dakotas as “Hoha 
oi “Rebels," because they withdi few fiom the confedeiacy about 1600, and settled 
m the Assimbome liver basm 3 Winnehagoef ( ‘ Tuans" of the Canadians), 


1 Apache, \ e , “the men” (loot apa, man), is a Yuma vvoid, applied to the 
southern Tmneys, whose tine name is Shis fndaiji or “men of the woods Fiom 
the ending die, an attempt has been made by certain etymologist's to connect 
these people with the Fuelehe, HmUiclie, and other Patagono-Chilian tribes whose 
names end m the same syllable But heie che is the Aiaucaman. “man, 
whereas in Yuma die Is the definite aitlele suffixed Of the Apaches the chief 
tiibes are the Coyoteros, Tontos, Lipans, Mesealeios, Pmaleiios, Llaneros, and 
Gileiios, so named by the Spamaids , the real tnbal names aie undetermined. 
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TUtrenfc stock of the Omalms, lowas, Kansas, Qaappas or Aikansas, and Osages of 
the middle and lower Missouri basin, 4. VpsaroLas or Ci oic% of the ^ ellowstone 
viler 3 Minnetarees, Jhdatsa, and Mandans, of the nppei Missouri, of doubt- 
ful linguistic affinities, but bv Morgan regained as intermediate between the 
Dakotas and Appalachians W W Matthew s also affiliates the Hidatsa language 
to the Dakota family 

XII. Appalachian Races —These form an ethnical anil geo- 
graphical grouping, including four distinct languages, which, how- 
ever, according to Moigun, are remotely related to the Dakota , area, 
the south-east corner of the United States, westwards to Arkansas 
and Louisiana, northwards to Tennessee and South Carolina, all 
inclusive; name purely conventional, from the Appalachian or 
southern spurs oi the Alleghames. Here was a large linguistic 
family forming a powerful confederacy, of which the Muscogee* oi 
Creeks of Alabama tv ere the centre The other members were the 
$e mmoles of South Alabama and Florida ; the Chickascius of Mis- 
sissippi ; the Mobiles, of Honda West , the Choctaws of the lower 
Mississippi , the Colusas or Coosadas, Ahbamous, Appalaches, Vchcs, 
and Tmmua&t*} of South Carolina and Georgia Of distinct speech 
were the Katckez of the low er Mississippi, who were said to have 
spoken^ three languages, the Cher alecs or Chdclces, of the Appalachian 
slopes, and the Caiaitbas of South Carolina, supposed by some to 
be the Erics, or the neutral nation who disappeared from the lake 
region about 1656. All these races are eithei extinct, oi have bem 
removed to the reserves of Indian Terutory, where two of the stock 
languages (Cherokee and Creek) are still current [Natchez and 
Catawba are extinct. Special interest attaches to the extinct 
Timucua language, formerly current along the east coast of Georgia 
and Florida southwards to and beyond Cape Canaveral. It is a 
highly synthetic form, of speech, regarded by Gatsehet ( <l Yolkund 
Sprache der Timucua/’ in Znisih /. Ethnologic , 1877, p. 245) as a 
stock language, and possessing in the grammar, dictionary, and 
catec hisms ot Pareja, published in 1612-13 m Mexico, the oldest 
written records of any native tongue east of the Rocky Mountains 
Gatsehet gives a full account of its structure, which philologists 
will find extremely interesting 

XIII Mexican Races.— This is a geographical grouping, the 
region comprising an exceptional number of radically distinct 
languages, and apparently three or four ethnical types There is 
one largo and important linguistic family, the Aztec-Bonora, which 
stretches southwards to Nicaragua, and for which Busclimann has 
sought affinities as far north as the Shoshone group Its chief 
members are . — 

1 Aztee m Manctm proper, -widely diffused ihioaghoiit the Nahna empire, 
overthrown by Cortez, 2 C&t'a, in the state Jalizeo. 3 Tatahumara, in Chihna- 
fctm and -Sonora. 4 Cahiia t in Sinaloa and Sonora 5 ^iquirttn, of Nicaragua. 
$ Ttoscaltec, of San Salvador With these are probably related the Pima and 
Opalct of bonora and Sinaloa, the Acajcee of Durango, and the Tubar of Chi- 
inmtma. 

The other chief stock or at least not yet classified Mexican tongues 
are the Miztec and Zapotcc of Oajaca, Tarasco current m the old 
kingdom of Michoaean, MatMzinca north of Anahuac, Ceres and 
Cockiia of Sonora, Tepecam of Jalisco, Zacateo of Zacatecas, Tamu- 
hpec of Tamaulipas, and Otomi, an interesting form of speech still 
almost in the monosyllabic state, current m the mountains enclos- 
ing the Anahuac table-land This is the more remarkable that most 
of the other Mexican languages are highly polysynthetic ; but the 
attempt made to connect Otomi with Chinese has merely served to 
place their fundamental difference in a clearer light 
XI Y. Central American Races — Like the foregoing, this is a geo- 
graphical grouping, with one wide-spread linguistic and ethnical 
family, the Maya-QuieM of Yucatan and Guatemala with an outlying 
branch in Vera Cruz and Tamaulipas. Of this family the chief 
members are the Maya, stall generally current in Yucatan ; Zendal 
and Zotztl of Chiapas , Mam and Pdkomam of Yera Paz, Guatemala , 
Hmstrn of Yera Cruz and Tamaulipas j Totonac of Yera Cruz , 
Qme&c, CM, and Zutugil of Guatemala, The Mayas, like the 
Aztecs* possessed a writing system, of which three documents still 
survive, — the Dresden Codex, published in Lord Kingsborough’s 
collection as an Aztec MS*, the Mexican MS,, Ho. 2 of the Pans 
National Library, and the Troano MS. in Madrid, Bishop Lancia 
even credited mem with the invention of an alphabet, but all 
attempts to interpret these documents by the key left by him have 
hitherto failed. 

In Nicaragua and Honduras, besides the Aztec Niqmran, Squier 
(Nicaragua, £L p 308) reckons three distinct linguistic groups * — 

1. Meichara, Including- the Wilma, Rama, Toaca, Bov*, and Waflora or Mosco 
(Mosquito), collectively known m* Bravos, probably of C&rfb stock, but with a 
mixture of Negro blood. 2. Chorontegep Including the DIrlan, bets ecu Lake Nicar- 
agua and the Pacific; Xagrandan, north of the Dirian; Oro&nan, about the Gulf of 
McoyiL 3. Chon-dal, ChontUiles highlands, north and east side of Lake Nicaragua 

In Costa Rica and the peninsula of Panama there are a multi- 
plicity of unclassified tribes, amongst whom are current at least 
live stock languages * — 

(1) JBoracho of Yeragnas ; (2) Savamric; (3) Bayano, Rio Ghapo, Pacific Mast; 
(4) Manzanillo (San Bias), Atlantic coast, Costa Rica; (3) BriSrt, a Costa Rica 
dialect, has been compared, but on slender grounds, with some West African 
tongues 

XV. Mm Granada and Guiana Races — The confusion of tribes 
is continued southwards into the Colombian and Venezuelan Cor- 
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dilleras , but, as we proceed eastwards along the Ounoco plains and 
through the Gmanas, greater oideL seems to pievail In New 
Granada itself there is at least one maiked ethnical and linguistic 
group, the Ghiboha oi Muisca of Bogota, a civilized people, noted 
for their remaikable taste and skill m the execution oi gold orna- 
ments Some of these works lecently discoveied and exhibited by 
Mr Powles at a meeting of the Anthropological Institute, London, 
excited universal siupuse and admiration This little known but 
extremely interesting people fanned an important link m the chain 
of civilized and agneultural nations scratching along the western up- 
lands fiom the New Mexican Puehlos, thiough the Aztecs of Mexico, 
Mayas of Yucatan, Doraehos of Yeraguas, Ghibehas of Bogota, and 
Penman Qiuchuas, to the Ayinaias of Bolivia Elsewheie m New 
Granada the tribes are almost past counting In the southern pio- 
vmce of Popayan alone ninety-foui distinct languages weie reckoned 
at the time of the conquest , and, although most of these are ex- 
tinct, the unclassified races both heie and m the noith are still 
veiy'numerous The only large linguistic gioup is that of the 
Balm, including the Betois, Eles, Yaiuras, Atures (extinct), 
Quaquas, Macos, and others about the western head-streams of the 
Orinoco and m the Popayan highlands Frnthei east is the Bm re 
family, including the Maypun, Bamwa, Achegua, and many others in 
Venezuela and Guiana, besides some tribes as far south as Moxos in 
Bolivia Flora the recent ethnological reseaiches of Everaid F mi 
Thum (Bntibh Guiana Museum , Geoigetown, 1878), there appear 
to be at least four independent linguistic groups m the Guianas — 
IVaiau and Amicaek in the coast region, Wapiana oi Waptsana, 
with Atoi ais, in the savannah l egion, and Cm ib eveiywheie At the 
tune of the discovery the Canbs lepresented the conquenng ele- 
ment in the "West Indies, whence they have since disappeared, unless 
a few survive m Dominica (Vivien de Saint Martin) But they aie 
still numeious, either pm e or mixed with Negroes and others, fiom 
Honduras round the coast to the Amazon delta They aie lepie- 
sented in French Guiana chiefly by the Gahbi, Oyapolc , Erne? illon, 
Muragwe, and Rucuyennes, the last-mentioned on both sides of the 
Tumae-Humac range (Dr J. Crevaux in Tom cln Monde , June 28, 
1879). In Bntish Guiana the Caub tubes are the Achcmais and 
Ccinbisi of the coast and forest regions, the At ecumas and Macusw 
of the savannah region On the upper Ounoco aie the Commas oi 
Cahnas , in Dutch Guiana the Mvnkvncots , Acuna , Saramacca , 
Aukcm, and Maiaane , m Brazilian Guiana the Pianghottos, Pareehi , 
JDamais (extinct ? ), Mandaucas, Masacas, in Venezuela the Tivo i- 
gates, Guaraunos, Guayanos, Tamanacs , Avangotcs, Achengotcs , 
Pintus , Palencas , Chacopatas , and many others On the affinities of 
the Carib race gieat uncertainty prevails, some regaidmg them as 
an independent stock, some tracing them across the islands to the 
Alhghewis or Alleghans, who aie supposed to have been driven by 
the Algonqmns from the [Mississippi regions m the 10th century, 
while others, with D’Oibigny (L’homme Amenccim, vol n ), affiliate 
them with some show of piohabihty to the Guaranis of Brazil 

XYI Peruvian, and Bolivian Races . — Heie the gioupmg is 
strictly ethnical and linguistic in the Cordilleras and upland 
plateaus, which aie mainly occupied by one great Instoncal and 
civilized race, with two well-defined branches — Quichua of Peiu 
and Aymma of Bolivia Under the Incas Quichua, one of the most 
highly cultivated hut also one of the harshest of Ameiican tongues, 
was current along both sides of the Cordilleras, from Quito on the 
equator southwaids to the Araucanian domain about 30° S , but in- 
terrupted between 13° and 20° S by the Aymaia, which, like the 
northern Quiteno, seems to be an older and ruder form of the com- 
mon stock language Still more primitive forms were probably the 
extract Cara and Puruha of Ecuador But m this noithem pro- 
vince, which was the last added to the empire (under the twelfth 
Inca Huaina-capac), there were said to be at the conquest forty othei 
nations, speaking as many distinct languages, with fihiee bundled 
different dialects Of these a considerable number still people the 
banks of the Yapura, Pulumayo, Pastassa, Napo, and other north- 
western head-streams of the Amazons, the most noteworthy being 
the Inaras of the Pastassa* the Zapdros of the upper Napo, the 
AnguUras and Or ej ones of the lower Napo, the Goloi ados and 
Capayas of the uplands east of Quito, and the Copanes of the upper 
Aguanco The secret language of the Incas was apparently the 
Aymara of Lake Titicaca, the cradle of then race , and remotely con- 
nected with the same branch are piobably the Olxpe or Atacameho, 
between 19° and 22° B , and the Chango, between 22° and 24° S , al- 
though R A, Philippi (Rmedurch die Wuste Atacama, Halle, 1860) 
regards this latter as fundamentally distinct both from the Quichua 
and the Aymara. 

Antisuyo, the eastern division of the old empire, stretching along 
the eastern slopes of the Peruvian and Bolivian Andes between 10° 
and 1 9° S , is occupied by five nations, the Turaca/res , Mocetmes , Ta- 
canas, Maropas, and Apohstas, whom D’Orbigny {op mt , vol i ) col- 
lectively calls Antmcws, affiliating them to the Quichua- Aymara 
family, from which, however, they differ in speech and physique 
as profoundly as they do from each other Hence the so-called 
Antis or Anhsians of more recent anthropological works have no 
ethnical or linguistic unity, and, like Ghmchasuyo, Candisuyo, and 
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Collasuyo, i c > noitliem, western, and southern province, the teim 
Antisuyo itself is purely geographical 
As we descend to the Bolivian lowlands, the confusion of laces 
leaches its climax m the provinces of Moxos, Clnquitos, and Gian 
Chaco Notwithstanding the disappeaiance of many tribes in recent 
years, E I) Matthews [Up the Amazon and Madeira , 1879) still 
found m the Beta Missions, Moxos, besides the above-mentioned 
Maropas, six distinct tubes — Gayubaba s, Mohmas, Mcjcnos, Oam- 
l hanas, Panamas, and Baiircs— 11 each having a language of its 
own ” But the Bauies would seem to be a branch of the Mojehos, 
who aie again affiliated to the Maypuu of the Baire family (see 
XV ) Othei nations m Moxos with distinct speech are the Ghapa- 
ow as in the south-east, and the Pacaguaias and Itencs m the north 
Chiqmtos is occupied by eleven distinct nations, all speaking radi- 
cally difleient languages, but presenting a umfoim physical type — 
Ghiquitos m the centre, Sccmucus , Cur arcs, Tapirs, and Coi abccas 
ougmally m the south-east, Saiavccas, Otukes , Cunminacas , 
Covai ccas, Gurucanecas, m the north-east , and Paiconccas m the 
north-west The language of the Clnquitos, of whom there ai e endless 
subdivisions, is one of the iichest and most widely diffused in South 
Amenca, seivmg, like the Tupi mtlie east, as a soit of lingua franca 
in the Bolivian lowlands and the northern paits of Gian Chaco 
The numeions tubes of this lattei legion seem to foim an ethnical 
group related to the Chiquitos peoples, and like them speaking a 
gLeat vauety of distinct languages The greatest confusion still 
prevails as to their mutual lelations, but the mam linguistic groups 
seem to be the Mocdbi-Toba of the Salado and Yermejo nveis, 
the Mataguaya , including the Vilda, LnU, and Glumes between 
the Pilcomayo and Yermejo , the Abipone } on the right bank of the 
Paiana, between 28°-30° S , and the so called Lengua (properly 
Juiajc) in the centie of Gran Chaco, surrounded by Mocobi tribes 
Heie weie also the extinct Guay cuius (piobably akin to the Tobas), 
noted foi their skill m horsemanship Hence the term Guaycuru 
came to be applied generally to all the mounted Indians of Gran 
Chaco, and, though no longei the name of any particular tribe, it 
continues to figuie m ethnogiaphic woiks as a lacial designation, 
increasing the confusion m a region already oveibuidened with 
obsolete or enoneous ethnical nomenclatuie 
XVII Brazilian Recces — Heie the grouping, with one great ex- 
ception, is still mainly geographical The exception is the wide- 
fe piead Tupi- Guarani ethnical and linguistic family, rivalling m 
extent the Athabascan and Algonquin of the northern continent, 
and including, besides a great pait of Biazil, all Paiaguay, about 
half of TJiuguay, large enclaves m Bolivia, and, if the Canb is to be 
legal ded as a branch, neaily all the Guianas and Venezuela Of 
tins lace the two mam divisions aie the Guarani, fiom about the 
neighbouihood of Monte Yideo to Goyaz south and north, and 
sti etching west and east fiom the Paraguay to the Atlantic, and the 
Tapi thence noithwaids to the Amazon and Bio Negio The 
southern division may be legarded as nearly compact, hut the nor- 
thern everywhere encloses a number of races apparently of diffeient 
stocks, while along the Amazon and its great tributaries the tubes 
aie asnumeious as they are diverse in speech and often m physique 
Over 15 distinct peoples aie mentioned on the Xinga nvei alone, 
20 on the Tapajoz, as many on the Ucayali, 50 on the Japura R 
S Clough ( The Amazons , 1872) gives lists of 33 on the Puius, and 
of 37 on the Naupes, a tubutary of the Bio Negro , over 100 diffei- 
eut dialects aie euirent on the Bio Negio itself (Maitius), and as 
many as 234 tubal names occur m Milliet de Sam t- Adolphe’s 
Diccionano Geographico do Impend de Brazil (Pans, 1863) Here 
the only means of communication is afloided by the Lmgoa Gcial , 
oi “ geneial language,” which is based on the Tupi, and which has 
gmlually become cuiient throughout the empire. 

Of the Guaiam-Tupi stock the most lepieseutative laces aie the 
Tupmambas , formeily doaimant on the coast of Para , the Tupim- 
qians of Espmto Santo , the Petr guar cs of the Paraiba , the 
Tupniasoi Bahia, the Tdbajaies of Maranliao , the Caetes of Ceaia, 
the Obacatuaias of the Rio S Fiancisco, the Munch ucus, Apiacas, 
and Mauhes of the Tapajos, the Tappes , Patos, and Mmuanos of Bio 
Giande do Sul , the Pituncnas of the nvei Cuiitiba , the Guctn- 
hmians of the Paiana, the Guaiayos and Chmgitanos of the uppei 
Menioie, Bolivia, the Omaguas of the Yapuia, the Manaos, Jm is, 
Tei ecumas, Ganpunas, and nme othei s m the Bio Negro basm 
The Non-Guarani element m Biazil, often collectively known to 
the Tupis as Tapuyas, i e , “stiangeis ” oi “ enemies, ” lias hitliei to 
baffled all attempts at classification The best known groups, 
mostly linguistic, aie the Aimoie or Botocudo of the Aimoie coast 
lange , the Pamacan , widely diffused m Bahia and Mmas-Geiaes , 
the Ounys, with many subdivisions m Kio Janeno, Espinto Santo, 
and Mmas-Geraes , the Qanecian , with five branches in Paia and 
Goyaz, the Gem n i oi Ka u i, a large nation m the Boiborema moun- 
tains, with two blanches ( Velhos and JVoios) in Pernambuco, Paia- 
luba, andOeaia, grouped by Mai tins with the Moxos of Bolivia, the 
Cunamaies of the Juiua, the Majmimas of the Javary, the Manaos 
of the Bio Negio, and many othei s under the collective name of 
Giuk or Ooco , the Qh with diveise pielixes (Au-Ge, Canacata-Ge, 
Cian-Gk, Payco-Ge, Pontaca-Ge, &c ) in Maianhao and Pais, wufh 


whom must be giouped the Ti mini as of Goyaz (“fallavdO o ldioma 
dos Gamelleiros ou Timbiras, ” M de Saint- Adolphe, i p 384), the 
VouvS of Matto Giosso, now united with the Choco, Pipian, and 
Uman, all of like speech , the Cany os, foimerly veiy poiveiful m 
piovmce Sao Paulo, now mostly fused with others, the Caracas and 
Ghambioas of livers Araguaya and low'd Tocantins, Goyaz, and Para, 
the Goya, very numerous in Goyaz, to which province they give their 
name , the Chairuas, formerly very powerful m the extreme south 
and m Uruguay, grouped by D’Oibigny with the Pampas Indians, 
and described by him as “peut-etre la nation Ameiicame quel’m- 
tensite de la eouleur rappioche le plus dn lioir” (n p 85), the 
Boioios , foimeily dominant over a vast legion m Matto Grosso 

XVIII Austial Races — These occupy foui geographical aieas, to 
which conespond foui distinct ethnical and linguistic gioups — 

1 Auca or Ai cmcamctn, Chilian and Patagonian Cordilleias, type 
veiy umfoim, and by D’Orbigny affiliated to the Peruvian , speech 
entirely distinct fiom all others, and spoken with little dialectic 
vauety thioughout the whole aiea The numerous branches aie 
geneially mdicated by a geogiaphical terminology, as Picunche , 
“northern people,” Puelche, “eastern people,’ 5 Huilhche, “south- 
ern people,” &c , the final syllable che signifying “people 17 But 
the official Chilian divisions are — [a) Moludie, oi Atribanos, ic , 
“highlanders,” and Abajmos or “lowlandeis,” between nveis 
Malleco and Cautm , (6) Laiqucnchc oi Coshnos, %e, “coast 
people,” between nveis Lebu and Imperial , (c) PCmlhche, oi 
“ southerners,” in two divisions, south of nveis Cautm and Tolten 
Total population, 24,360 unmixed Aiaucamans (Edouaid Seve, Lc 
Chih tel giCil cst, Valparaiso, 1876) 

2 Puelche , occupying the Pampas region fi om the Saladillo to the 
Bio Negio , hence known to the Spamaids as t Pampas Indians. 
Puelche or eastern people is then Araucaman name, answering to 
the Patagonian Yonec and Penck There is gieat umfoimity of type 
and speech, the lattei, like Araucaman, being distinct fiom all 
others No w’ell-iecogmzed tribal divisions exist The race is dying 
out or becoming ab&oibed m tlie geneial mass of the Aigentme 
population 

3 Patagonian, the Tehuelche, Chuelcho, or Euilkche (i e . 
“ southerners ”) of the Aiaucamans , national name Tsoneca , area, 
Patagonia fiom the Bio Negro to Magellan Strait, and fiom the Cor- 
dilleias to the Atlantic This is the tallest race on the globe, with 
mean height 5 feet 11 inches (Topmaid, Anthropology, p 320), and 
othei wise differing widely fiom all the Ameucan typos, with which 
they have nothing in common except the structure of the hair and 
the polysyntlietic form of then speech The piesent lace again 
seems distinct fiom the piebistonc in this region as repiesented by 
the skulls recently found by Moieno at El Caimen on the Bio Negio 
These aie highly doliehocepbalous, whilst Di A 'Veissbach (Zetischr. 
fur Ethnologic, 1877, p. 8) repiesents the modern Tehuelehes as 
amongst the most brachycephalous on the globe, appioaclung m 
tins respect nearest to the chimpanzee type 

4. Fuegians , the Peschei ais of some wnteis, Tieira del Fuego ; 
no lecognized collective national oi tubal names , one ethnical type, 
entuely diffeient fiom the Patagonian, and by D’Oibigny allied to 
the Araucaman, two apparently distinct languages, a northern and 
a southern vauety, with no known affinities to any on the mainland 
oi elsewhere They probably occupy the lowest scale of cultme m 
tlie Ameucan division of mankind, — in this respect con espondmg to 
the Negutos and Bushmen of the eastern hemisplieie 
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Modern Hi»tobt and Present Distribution of North 
American Indians* 

Cupi/t ight, IS SO, ly Henry Gannett 

It is only very recently that the number of Indians on 
the North American continent has come to be known with 
any degree of accuracy. The best estimates at present ac- 
cessible, based on the reports of Indian agents and on the 
United States census for I860, give the total number in the 
United States as 303,248. The number m British North 
America is estimated, more roughly, at 103,969, making a 
total for the continent, north of Mexico, of 407,217. The 
following table, which is compiled from the census returns 
for I860, and from the reports for 1879 of the superintend- 
ents of Indian affairs for the United States and for the 
British Possessions, may be relied on as approximately cor- 
rect — 


British Bow mo ns * Kansas . 693 

Ontario . . , 15,941 f Louisiana 807 

Mutsl *e 12,054 1 Maine.. , . 603 

Nova Scotia . 2,126 i Massachusetts . , 341 

New Bnmfcwick 1,433 | Michigan , . 17,045 

Prim e Edward's Island 266 1 Minnesota 17,893 

Man itoha &N AY Tern ton 30, 227 - Mississippi 1,811 

Athabama 2,398 , Montana . . 20,825 

British Columbia . 35,154 Nebraska 4,494 

Kupert’fe Bind . 4,370 Nevada , . 7,728 

New Mexico. 22,860 

Total 103,969 ! New York,. . . 5,820 

} North Carolina 1,152 

Vmttd States i Oregon . . 5,854 

Alabama . , . 170 Pennsylvania . 156 

Anzctaa . 24,758 i South Carolina, 113 

Arkansas . . 144 Tennessee . * « 238 

California , . 16,581 , Texas .. . 869 

Colorado . . 4,316 Utah , 1,166 

Connectimi. . . 230 1 Washington . . 16,786 

Dakota. * 31,70 7 Wisconsin,,, . 10,340 

Idaho, , . 6,248 Wyoming . . .. 2,272 

.Illinois. .. ...... . 104 

Indiana . . 186 Total 303,248 

Indian Territory 78,142 i 

3om .. . .... 801 Grand total m N. America 407,217 

The popular idea has always been that these races are 


fast dmppe&nng, and that their total extinction is merely 
a question of lime* This conclusion has recently been 
called in question by Colonel Garrick Mallory, of the 
United States army, in a paper read before the American 
Association for the Advancement of Science, From the 
evidence he presents it appears that, while many tribes 
have decreased in number, and some have even become 
extinct, others have increased very decidedly, leading to 
the probable conclusion that the Indian population of North 
America as a whole has not decreased greatly since the 
earliest occupation of the country by Europeans, It is 
at least certain that the Indians have been brought under 
various influences which tend to prolong and preserve life* 
The murderous inter-tribal wars have ceased ; the people are 
now better housed, clothed, and fed ; many of them have 
regular avocations; and they have medical attendance 
whan m<k* 


The general policy of the United States Government, m 
its management of the Indian tribes within its borders, ha* 
been to treat with them as separate but subject princi- 
palities. It thus makes treaties with the different tabes, 
purchases land from them, &c. Its policy further is to 
place all the tribes upon reservations, whence they aie 
piokibited from wandering, and which aie forbidden ground 
to whites, thus isolating them from the rest of mankind, 
In return for land ceded by them to the United States 
most of the tribes receive yearly grants, which aie paid m 
the form of supplies of food, clothing, arms, and ammuni- 
tion. Under such conditions, the experiment of civilizing 
them is being attempted, — in the case of some tribes with 
success, in others, thus far, with utter failure. As, how- 
ever, all stimulus to self support is wanting, it seems 
surprising that any tribe should have made perceptible 
advance at all, and the progress attained is therefoie 
encouraging for future effort The policy of the Domi- 
nion Government is almost precisely similar to that of the 
United States, but the results are very different m the 
two countries. While the United States have had almost 
continual trouble with their aboriginal inhabitants, Canada 
has had no Indian difficulties of importance. This is 
due in part to a difference m the practical working out of 
the policy, but more to differences m environment. The 
Indian service of the Dominion Government is composed of 
a trained body of men, who lemam in it through life, who 
thoroughly understand the Indian character, and who 
become known and trusted by their charges The members 
of the United States Indian service, on the other hand, 
are appointed by political or church influence, and are m 
many cases unfit for the work, they are changed also 
as the balance of political power passes from one party to 
another. The Dominion has always fulfilled the conditions 
of its treaties, and has always administered punishment 
promptly and severely when the necessity arose. The 
United States have broken treaty after treaty, or have 
neglected to fulfil their obligations to such an extent that 
most tribes no longer have confidence m the promises of the 
Government In cases of outrages by Indians, it has, as a 
rule, been very slow and dilatory in punishment. 

But undoubtedly the principal reason for the immunity 
the British Possessions have hxtheito enjoyed from Indian 
wars lies in the fact that the Indians have not yet been 
crowded by the whites While the area is larger than that 
of the United States, the Indian population is but about 
two-fifths as great, and the whites are but one-tenth The 
Indians still hold their favourite hunting and fishing 
grounds; the game and fish have not yet sensibly de- 
creased ; and the whites do not yet so press upon them as 
to arouse their jealousy and suspicion. The history of 
the Indian tribes in the United States, from the time of 
the first occupation of the country by the whites, has been 
one of forced migrations, always westward, to make way 
for the repeated encroachments of civilization. As the 
result of a succession of disastrous wars and foiccd treaties, 
nearly all the aboriginal population formerly living east of 
the Mississippi has either been destroyed or removed 
beyond that river In the British Possessions they have 
been more fortunate. The first settlements m the provinces 
were made by the French, who associated freely with the 
natives, intermarrying to a large extent. This produced 
a bond of union between them, the effects of which, tn 
both peoples, are to be seen to the present day. The 
country being still but thinly peopled, the necessity for 
removing the Indians, in large numbers, has not yet ansen ; 
and their treatment by the Dominion Government has 
been more humane and just than in the United States, 
In consequence of &U this, most of them remain in or near 
their original homes* Excepting those tribes which have 
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moved across the border from the United States, few, if 
any, have engaged m war against the whites As long as 
the western country was the domain of the Hudson’s Bay 
Company the interests of the traders were, to a large 
extent, identical with those of the natives The Company 
furnished a ready market for furs and pelts, of which the 
Indians were quick to avail themselves ; indeed, although 
it supported a large number of French trappers, by far its 
principal business was done with the natives. 

Indians in the Dominion OF Canada — The general distribu- 
tion of the tubes of the British Possessions is as follows In the 
piovmce of Ontano are found parts of the Six Nations, "Wyandots, 
Chippewas, Mmsees, Mississauguos, and otheis of Algonquin 
stock In the province of Quebec are another part of the famous 
Six Nations, besides Abenakis, Montagnaxs, Milicetes, Micmacs, 
and otliei smallei tubes In Nova Scotia and Prmce Edvard’s 
Island aie Micmacs, in New Biunswick a pait of the same tribe 
and a few of the Milicetes In Manitoba and North-West Tem- 
fcoiy, the Chippewas, Ciees, Blackfeet, and Dakotas make up the 
aboriginal population The Athabasca distnet is peopled by tlic 
Ciees, Assmihomes, Chippewyans, and Beavers , while Bnti&h 
Columbia and Eupeit’s Land contain a great nnmbei of small 
tribes, too numeious to be mentioned here 

Indians of the United States — Of the numeious and power- 
ful tribes which inhabited New England at the tune of its first 
settlement, but few fiagments remain 

A remnant of the once powerful Penobscot tube is settled at Old- 
town on the Penobscot liver, m Maine, and m other parts of that 
State and m Massachusetts, and fiagments of other tubes still 
exist 

The Pequod aud Mohegan tubes were amongst the largest and most 
powerful Then range was central Massachusetts and Connecticut 
Duung the settlement of those States, these Indians were lemoved 
to western New York, where they rapidly became civilized and pro- 
sperous But m 1857, their land being wanted, theyweie lemoved 
to Wisconsin, and placed on a poor reseivation theie They now 
number baiely one hundred men, women, and children 

The Ddawai cs } when first discovered by the vdntes, were living 
on the banks of the Delawaie rivei Eaily in. the 17th century 
♦the Dutch commenced trading with them, undei fnendlyielations 
Subsequently William Penn bought laige tracts of land fiom them, 
moving the Indians inland A wai followed this pui chase, the 
Delawares alleging they had been defiauded, but, with the assistance 
of the Six Nations, the whites foiced them back west of the 
Allegluiues In 1789 they were placed on a reservation m Ohio, 
and subsequently, m 1818, w'ere moved to Missouri. Various 
lemovals followed, until, m 1866, they accepted lands in severalty, 
in the Indian Territory, and gave up the tribal relation They aie 
now living in civilized fashion, and have become useful and piospei- 
ous citizens Their number is now between 1000 and 1100. 

Ii oquois, or Six Nations , — This powerful and celebrated confede- 
ration was composed originally of five tribes known as Mohawks, 
Oneidas, Onondagas. Senecas, and Cayugas Latei, the Tuscaiorns 
weie admitted into the league, which was then called the “Six 
Nations 11 At that time then total number was estimated at 11, 650, 
including 2150 wamois They were unquestionably the most 
poweiful confederation of Indiaus on the continent Their home 
w as the cential and western parts of New Yoik State In the v T ai 
of the Ameiican Pie volution they fought on the side of the English, 
and m the i epeated battles their power u T as neaily destioyed They 
aie now scattered about on various reservations m New York State, 
Indian Toiritoiy, Wisconsin, and Canada In 1870 they numbeied 
altogether 13,669, having increased decidedly since the close of the 
Devolution, 

The Wyandots or Hui ons weie an Iroquois tribe winch lived oiigm- 
ally on the shoie of Lake Huron They served as a shuttlecock 
between the Six Nations and the Sioux, being dnven alternately 
east and west by them, until the end of tho last century In 1832 
they removed to a reservation m Kansas In 1855 many became 
citizens, while the small lemaming fragment of this once poweiful 
tube lemoved to Indian Territory 

Chippewas oi Ojihoays — This tube, of the Algonquin family, 
founeily ranged ovei most of Michigan, Wisconsin, and Minnesota 
They were constantly at war with the Dakotas and with their othei 
neighbours They sided with the English m the Devolution and 
m the war of 1812 At present the tribe is divided upon thirteen 
reservations m the above States, and is making gratifying progress 
m civilization Then number is now above 20,000, 

The Mcnommccs, on the Menominee uver, m Wisconsin, have 
never been moved from then onginal habitat They served with 
the French m the war against the Foxes m 1712, and against the 
English up to 1763 Dui mg the Revolution and the war of 1812 
they sided with the English They aie now r living m a civilized 
manner, and are engaged veiy largely m lumber mg Then number 
is now about 1145, and is said to be diminishing lapidly 
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The Mianus were first found m eastern Wisconsin, and were esti- 
mated at 8000 in number They w r ere a wailike race, continually 
engaged m broils with their neighbours, the Iroquois, Sioux, and 
French, m which they lost heavily In the Revolution and. the 
wai of 1812, like most of the Indian tubes, they sided with the 
English. After the lattei war they fought among themselves, 
i educing their numbers greatly The tribe has now almost en- 
tnely disappeared, a few 1 * families only remaining, scattered over 
Indian Territory and Kansas 

The Ottawa s lived originally on the noitliem shore of the upper 
peninsula of Michigan In 1650 they were dnven by the Ii oquois 
beyond the Mississippi, only to be foiced back by the Dakotas. 
Then they settled at Mackinaw, and joined the French m then 
opeiations against the English During the Revolution they 
sided with the English Most of them were finally moved to the 
Indian Territory, where they now are, reduced to a mere handful 

The Pottawattamics occupied a part of the lowei peninsula of 
Michigan, whence they weie driven mto Wisconsin by the moie 
powerful Iroquois They weie allied with the Fieneli m their wars 
against the Iroquois, and took part m Pontiac’s conspiracy In the 
wais between the colonists and the mothei country they took the 
part of the latter In 1838 most of them were removed to a reser- 
vation in Kansas Of these the laiger proportion have abandoned 
the tubal relation, and become citizens Of the others, some are in 
Kansas, upwaids of 300 are m Indian Territory, while the lexnmnder 
aie vandeieis 

The Se mmoles aie a tribe of the Muskogee family ; they origin- 
ally inhabited the peninsula of Florida. About 1842, after a veiy 
disastious war wntli the whites, lasting seven years, nearly all of 
them were removed to the Indian Terntoiy, where they aie now 
settled, are civilized, and are succeeding m the cultivation of the soil 
They number about 2500 

The Creeks or Muskogees fonned the most powerful tribe of the 
Muskogee family , they originally occupied a laige part of Georgia, 
Alabama, and Fiouda Duung the Revolution they fought against 
the colonists A few yeais latei they broke out again, but received 
a severe chastisement Subsequently neaily all of them were le- 
moved to the Indian Terntoiy, where they have made great pro- 
gress m civilization and material piospeuty Duung the late civil 
wai they were divided, pait adheung to the Union and part join- 
ing the Confedeiacy At present they number about 14,000 

The Dakota or Sioux nation is at piesent the most powerful of 
the Indian tubes in. Noith Amenca Its waiuois possess fine phy- 
sique, gieat personal courage, and gieat skill m wai fare Though 
backward in adopting civilization, then intellectual poweis contrast 
very favourably with those of most other tubes The nation num- 
bers 30,000 to 35,000 souls, divided into twenty-one bands or sub- 
tubes more or less independent of one another At piesent they 
lange ovei most of the unsettled portion of Dakota, eastern 
Montana, and north-eastern Wyoming, their leseivations amounting 
altogethei to 108,450 square miles Until within a veiy recent 
period most of the bands of this tube have resisted all effoits 
for civilizing them At present, however, seveial of the bands are 
settling down to agricultural laboui Then history has, from the 
fiist, been one ofw r ai, their name a tenor to then Indian neigh- 
bouis as well as to the whites Originally then lange extended 
as fai east as the State of Wisconsin, and thence west to the Rocky 
Mountains, its piesent limit On the east they encountered the 
Chippewas, who at that time foimed a powerful tiibe, fully able to 
cope with them By them the Sioux w r eie dnven back into Min- 
nesota, aftei long continued warfare In 1862 the bands inhabiting 
Minnesota fed upon the white settleis, and a terrible massacre 
ensued The result of this was theiemoval of these bands fiom 
the State to Dakota, where theyweie placed upon reservations 
The bands inhabiting the countiy farther west have been to a 
greater oi less extent almost continually at war with the vdntes 
until 1877 ; and for many years the protection oi the hordei settle- 
ments lequiied the constant piesence oi large bodies of tioops In 
1875 and 1876 the chief, Sitting Bull, at the head of a large body 
of warriors, maintained a successful le&istance against all the troops 
which could be bi ought against him, and finally escaped across the 
boundary line into the British Possessions, with the bulk of his 
followeis 

The Ai apaJioes ougmally ranged over the central poition of the 
plains between the Platte and Ailcansas This is a biave, warlike, 
pi edatory tribe. With the Sioux and Cheyennes, with whom they 
have evei been on teimsof fnendship, they have waged unremitting 
warfare upon the Utes Fiom time to time, also, the hordei settle- 
ments have received hostile attentions from them, The southern 
bands of the tube have a laige leseivation m the western part of 
Indian Terntoiy, while the northern bands have been placed on the 
reseivation of the Shoshones in western Wyoming. 

The Cheyennes are a tribe of the Algonquin family, which ongin- 
ally lived on the Cheyenne nvei, a bianeh of the Red River of the 
Noith, in Dakota Driven westward by the Dakotas, they were 
found by early explorers at the eastern base of the Black Hills, m 
Dakota Subsequently pait of them moved south, and allied 
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themselves with the Arapahoes Withm a few yeais the}’ have all 
been collected ob a reservation in the western part of the Indian 
Territory. Thor 'whole history has been a senes of wars against 
their led neighbours and the whites They are a large, powerful, 
athletic race, mentally superior to most of the other tubes Their 
occupations are war and hunting Thus far they have made little 
or no progress m civilization, They number about 3600 
The Arilaree-Sj Gios Vcnties, and JL randans ai e three tribes winch 
inhabit a permanent village at Fort Beithold, Dakota, on the Mis- 
souri. They have a partial civilization of their own, not acquired 
fiom intercourse with whites They live m houses made of wood, 
co vexed and thatched with earth and straw" For sustenance they 
depend largely upon the produce of agricultural labour. Thai 
total number is probably about 2000, the Ankarees being the hugest 
tube, and the Maudlins the smallest The Ankarees, Anhai as, or 
Rees, as the name is variously rendered, originally lived in the 
Platte ratify, in Nebraska, with the Pawnees, to whom they are 
related AYirhm the present century they have made then way 
northward to their present location The Mandans w ere first found 
living on the Missouri, at the mouth of Heart mer, wlnle the 
Gios Ventre*, or Miunttaiees, occupied three small villages at the 
mouth of Knife river These three tribes wire decimated by the 
small-pox in 1837, slioitlv after winch event the\ joined togethei 
in one village at thru present location 
The $io and Fuscs> now one tube, located m Indian Territory, 
w ere originally separate, In mg near Green Bay, "VT me on sin Duven 
on before the westward mdidi of civilization, they moied iiist to 
Iowa, then to Missouri, and finally to then piesent location A 
few still remain in Iowa, Nebraska, and Kansas. 

The Slum mm or Ffancanocs, supposed to have been primarily a 
part of the Kiekapoo tube, were first found m W lseonsm Mo\ mg 

eastward, they came m contiet with the Iroquois, by whom they 
were driven south into Tennessee. Thence they ci os&ed the moun- 
tains into South Carolina, and spiead noithward as far as New York 
and southward to Florida Subsequently they dnfted northw aid, 
again came in contact with the Iioquois, and wete driven ova 
into Ohio They joined in Pontiac's conspiracy, and during the 
Revolution fought under the English, flag Alta the latter w ar 
they commenced migrating westward, and imally accepted homes m 
Indian Territory, where they now are In 1854 most of them 
abandoned tubal relations, and divided their lands m severalty 
They are now in a civilized and prosperous condition 
The Grows or Upsarokas are a branch of the Dakota family occu- 
pying at present a large reservation m southern Montana, south and 
cast of the Yellow stone men Their original range included this 
nervation, and extended eastward and southward, while from their 
forays no part of the country for many hundieds of miles around 
was safe A cowardly tube, they have ever been noted as 
marauders and horse stealer* Though they have generally been 
crafty enough to avoid open war with the whites, they have not 
scrupled to rob them whenever opportunity ofiered. Physically 
they are tall and athletic, with very dark complexions Their 
number is about 4260 They have made little if any progiess m 
civilization, preferring to be supported by the Government. 

The Osages were first found on the lower Missouii, whence they 
moved south to the Arkansas, and shortly after became allies of the 
French, After the usual succession of treaties and removals, they 
finally found themselves in Indian Territory, where tliev are now 
fast reaching a condition of self-support They number about 2100 
souls. 

The J Cam or Kansas tube was originally an offshoot from the 
Osages, Their original home was in Missouri, whence they were 
driven to Kansas by the Dakotas They were moved from one re- 
servation to anothei, until finally they were placed in Indian Terri- 
tory, where they are rapidly becoming civilized. They numbeied 
360 souls m 1879 

Hie Wmmbagm are a branch of the Dakota family At the 
tune of the advent of the whites they formed the vanguard of the 
eastward migration of the Dakotas, and were living about Winne- 
bago Lake and Omen Bay in Wisconsin, They took up arms on 
the side of the French in the Franeo-Enghsh wars, on the side of 
the English in the Revolution and the wax of 1812 In 1820 they 
numbered about 4500, and inhabited their oiigmal home A senes 
of ti e&ties followed, by which they were moved no less than si\ 
times, occupying resemtions in various parts of Minnesota and 
Dakota At present they are on the Omaha reservation in eastern 
Nebraska, and aie prospering 

The Oioss and Mtssoumes^ which now form one tribe, under the 
former name, are a bianeh of the great Dakota family. They weie 
early allies of the French. They now inhabit a small reservation 
in Nebraska, where they are making gratifying progress The? 
number but 457. J 

I he Omahas were found on St Petal’s liver, m Minnesota, where 
a kvea m agricultural life, supporting themselves from the soil. 
After a fatal visitation of the small- pox, which, reduced their nuiu- 
bem terribly, they abandoned their village, and. w andered, westward 
to the Niobrna river in Nebraska. After a succession of treaties 
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and removals, they aie now located on a reseivation in eastern 
Nebraska, where they are rapidly impioving in civilization and 
pecuniary resources They numbered 1100 m 1878 

Tlie j Ponca* were originally paifc of the Omaha tribe, with whom 
they lived near the Red Rivei of the Noith They shaied the com- 
mon fate of the weaker tnbes in this part of the count! y, being 
driven westwaid by the Dakotas They halted on the Ponca rivei 
m Dakota, and there held their ground, but suffeied seveiely from 
then hereditaiy enemies After a succession of tieaties and 
removals, they were placed on a reservation at the mouth of the 
Niobiara, where they took lands m severalty, and weie prospering 
greatly, when they weie forced to give up their lands and improve- 
ments and remove to Indian Temtoiy Natuially thej weie 
extremely dissatisfied w lth this change, and m 1878 a number ol 
them left the reservation m Indian Teiritory and made their way 
back to the Omahas, then former neighbour They were auested 
fur leaving the reseivation, and were about to be returned to Indian 
Temtory, when the case was taken up bj able lawyeis, and aftei a 
long trial the Indians were set free, it having been decided that 
they weie United States citizens, and theiefoie not to be confined 
on reservations The whole history of the Poncas is a tale of 
oppression by led men and white 

The Fannecs weie formerly a biave, warlike tribe, living on the 
Platte nvei m Nebraska Their history, until a lecent date, is one 
ol almost constant waifare with the Dakotas In 1823 their village 
was burned by the Delawares, and shortly aftei the tnbe lost 
heavily by the small-pox In 1874 they moved to a leseivation m 
Indian Temtoiy, wheie they aie making giatifymg progress They 
number 1440 

The Cctddos, now- located on a small reseivation in Indian Terri- 
tory, aie but the lemnant of a large tribe that formeily langed ovei 
the Red Paver country, m Arkansas, northern Texas, and Indian 
Temtoiy They have well-managed fauns, and aie noted for in- 
dustry and intelligence Then number is 543 

The Shoshones or Snakes are a tube inhabiting the country about 
the head of the Snake, Gieen, and Bighorn uveis, m Wyoming, 
Idaho, and northern Nevada, and distribute l mainly on four ie- 
seivations They number about 6000 They are a mild, peaceful 
tube, but until within a lecent period have been involved in 
almost constant defensive warfaie with their neighboms, the Ciows 
and Blackfeet on the north, and the Cheyennes and Aiapalioes 
on the south The history of then lelations with the whites has 
been one of almost unbroken peace 

The BmmFLs aie a small tribe of the Shoshone family, in 
the southern portion of Idaho Then numbei is about 1000, 
divided between the Fort Hall and the Lemln reservations They 
have generally been fnendly with the whites, although m 1866, and 
again m 1878, they bioke out mto hostilities Veiy little progress 
lias been made by tile tube 

The Kiovuas aie another tube of the Shoshone family, a wild, 
roving people, ranging ovei the countiy about the Arkansas and 
Canadian mers, in Indian Temtoiy, Colonido, and New Mexico, 
Formerly their range was very much less restricted, extending fiom 
the Platte to the Rio Grande They hare the reputation of being 
brave wamors, but cruel and treacherous In recent yeais they 
have made repeated raids upon the settlers m western Texas, which 
have been stopped by tlie imprisonment of then chief, Satanta 
In 1869 they were placed on a reseivation in the Indian Temtoiy, 
w Inch ^ they appear to use only as headquarters foi raids into the 
adjoining countiy. Their numbei is given as 1138, but this is 
undoubtedly too small 

The Ute or Utah tribe, which is composed of several hands, all 
acknowledging the authonty of one head chief, inhabits xesei rations 
in the western part of Coloiado and eastern Utah They numbei 
about 4200 Averse to civilization, they have made little ot no 
progiess They originally inhabited the whole mountain legion of 
Colorado and northern New Mexico, whence they made imoads on 
the plains m pursuit of buffalo, and of their heieditary enemies the 
Sioux, the Cheyennes, and the Aiapahoes Then mt 01 comae with 
the whites has been, almost without exception, cliaiacteiizecl by 
friendship. The recent outbieak of the White River band, m 1879, 
1 * almost the only case on record The rapid settlement of the 
State has duven them westward, and has deprived them of the 
fanest portion of their domain 

The Apaches are a branch of the Athabasca family which has 
wandered far fiom the parent region, and now range over laige 
parts of New Mexico and Arizona It is a powerful, warlike tube, 
at war with Die whites almost continually since the latter enteied 
the country A large pail; of Hie tnbe is on the Fort Stanton 
reservation In eastern New Mexico, while another poition, under 
the chief Victoria, has for a long time been devastating the 
border settlements of New Mexico The Tonto- Apaches, collected 
in laige n umbel's on the San Carlos reservation m Arizona, -wheie 
they are doing something at farming, are of Yuma stock. Besides 
these, there aie several hands of Apaches scattered about on othei 
reservations, or roaming without a fixed habitat, swelling the total 
to about 10,600 souls 
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The Ntti a joes aie another tube of the Athabascan gi oup which is 
far lemoved from the body of the family They inhabit the 
northern part of Anzona and New Mexico, wheie they hare a fine 
reservation They have consideiable native civilization, not a few 
of them engaging m agucultuie, and m laismg hoises, sheep, and 
rroats They veave blankets, which aie puzed highly thioughout 
the south-west They are a fine athletic race, and excellent hoise- 
men While not an aggiessive tube, they have frequently been at 
vai with the whites They numbei now 11,850 

The jtfez Pates, with the exception of a small poition m Indian 
Teintoiy, inhabit a leseivation m noithern Idaho, which includes a 
part of then aneestial home, They are a fine race, physically and 
mentally Until 1877 they had been at peace with the whites 
In 1875, a poition of then leseivation having been taken from them, 
owing to the alleged fact that they had not earned out the tieaty 
stipulations, difficulties aiose which, two yeais later, brought on 
a mptuie, and the famous “ Nez Peices ” wai The disaffected poi- 
tion of the tube, numbenng some 400 oi 500, held out for seveial 
months against all the foice the Government could bung against 
them, but weie finally captuied on the Sweet Grass Hills, in noi th- 
em Montana The malcontents were then placed on a reseivation 
m the Indian Temtoiy, 

The Modocs aie a small tube, which lived in southern Oregon 
They aie known mainly from their stubborn le&istance to the United 
States Government in 1872 and 1873, known as the Modoc wai 
This was caused by an attempt to place them upon a reservation, 
After some preliminary fighting, the Modocs letieated to the u Lava 
Beds,” a basaltic legion, seamed and crevassed, and abounding in 
caves Heie they made a stand foi seveial months befoie they w eie 
finally subdued Dmmg the wax Geneial Canby, commanding the 
tioops, and Di Thomas, a peace eommi&sionei, weie tieaeheiously 
massacied by them while unclei a flag of tiuee The leadeis of this 
revolt weie hanged, and the remamdei lemoved to Indian Tem- 
toiy 

The Fimas, Papagoes , and Mancopas foim a seim-eiulized com- 
munity, living on a leseivation on the Gila and Santa Cmz liveis 
m Anzona Originally they weie distributed over the whole 
southwestern portion of that teratoiy Missions weie established 
among them at an eaily date by the Spanish Jesuits, and with very 
good success At pie sent they aie mainly self-supporting, while a 
large pioportion of them wear citizens’ chess and lrve m houses 
The thi ee ti ibes now numbei 10,500 s 

Pacific Coast Indians — The Indians upon and neai the Pacific 
coast are divided into a gieat number of small tubes Speaking 
geneially, they aie lower m the scale of humanity, both physically 
and mentally, tlian those of the intei 101 In northern California, i 
Oiegon, and Washington, their principal subsistence was, before the 
Government undertook their suppoit, the salmon, which m spnng 
crowded the nveis They are mostly of a mild, peaceful disposi- 
tion The Indians of southern California weie eaily taken m charge 
by the Jesuit missionaries, who Christianized and paifcly civilized 
them, Since the settlement of the State by Amencans, they have, 
through neglect, to a large extent relapsed and become worthless 
members of society 

The name Pueblo (city) is used to designate a numbei of tubes of 
town-building Indians m New Mexico They resemble one anotliei 
very closely in then simoundings, and in. their manners and cus- 
toms , and then history has been the same Subdued by Coronado m 
1540, they made a successful levolt two yeais latei, but were sub- 
dued again m 1 586 In 1680 they made another unsuccessful revolt. 
When the countiy was ceded to the United States in 1848, these 
Indians weie recognized as citizens, and have since lemamed so 
Their houses aie communal, geneially but one structure for the 
whole village They aie sometimes built of stone, but often ei of 
adobe, seveial stones high, each stoiy receding from the one below T 
The common plan is a hollow squaie, oi cmved figure, though in 
some ca°es the form of a pyramid is followed Some of the towns 
are built upon high mesas, almost inaccessible, obviously for purposes 
of defence , These Indians retain then primitive foi m of government, 
each village electing a go vei noi and council. They cultivate the soil, 
laismg gram and vegetables foi their own consumption, and keep 
large flocks of sheep and goats Then numbei is about 9000 

The Maquis are a semi-civilized people Irving m seven towns on 
the plateau in. northern Anzona Our first accounts of them date 
from the expedition of Coi onado m 1540 Their histoiy is similar to 
that of the town-buildmg Indians of New Mexico, except that aftei 
a successful levolt against the Spaniards, m 1680, they have re- 
mained independent They aie kmd-lieaited and hospitable, culti- 
vate the soil, laismg giam and vegetables, and possessing large 
flocks of sheep and goats They w T eave very fine blankets, an ait 
which they have taught seveial neighbouring tubes The houses 
axe built of stone, set in moitar, ana for seeuiity are perched upon 
the summits of almost inaccessible mesas The Mocpus numbei ed 
1780 m 1878. 

Indian Antiquities. — The ancient remains of the 
Indians are coextensive with their occupancy of the countryj 
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but in general they teach but little concerning their life m 
piekistonc tunes. The Atlantic and Gulf coasts are lined 
with shell-heaps, indicating the sites of ancient villages, 
Spear or arrow heads are often ploughed up al] over the 
country, relics, it may be, from some well-f ought field. 

At the copper mines on the northern peninsula of 
Michigan, there are many evidences that the Indians had 
been working Excavations, some of considerable depth, 
have been found, and m them stone hammers, evidently 
used m extracting the native copper. Indeed, it is well 
known that this metal was a common article of commerce 
among them. 

In the south-western territories, however, are found the 
most interesting lemams of this people, m the fom of 
towns, some of gieat magnitude and extent, built of stone 
set m mortar. These towns, winch were evidently inhabited 
by a people closely resembling the Moquis and Pueblos, are 
found in south-western Coloi ado on the San Juan river and 
its branches, m noi tk- western New Mexico, m south- 
eastern Utah, and over the greater part of Anzona Cer- 
tain regions appear to have been very densely populated. 
The largest towns are built m exposed situations, without 
special precautions for defence, and weie plainly inhabited 
by a mild agncultural lace, who weie enjoying a period of 
peace Others are peiched upon high inaccessible mesas, 
with stiong towers for defence and observation, while 
others, s ‘cave dwellings , 35 are merely walled-in niches m the 
cliffs of the canons, — evidently the last refuge of a hunted, 
desperate people Everywhere m the neighbourhood of 
these rums are vast quantities of fragments of pottery, some 
of which is painted m the most elaboiate designs Wicker 
work and arrow and speai heads are also found m abund- 
ance. These extensive rums, scattered over a large area of 
country, show that at some time m the past this region, now 
and and desert, supported a large population of a degree 
of civilization fully equal to that of the Pueblos and 
Moquis of the present day, and in all probability their 
ancestois (h, g,*) 

INDIAN TERRITORY 

Copy light, 1880, by Em y Gannett 

I NDIAN TERRITORY is a tract of land m the southern 
central portion of the United States, which has been 
set apart as a reservation for the use of various tribes of 
Indians It lies between the parallels of 33° and 37° N. 
lat. and the meridians of 17° and 23° W long, of Washing- 
ton (94° and 100° W. of Greenwich) It is hounded N by 
Kansas, E by Missouri and Arkansas, and S. and W, by 
Texas The area is estimated approximately at 69,000 
square miles The eastern poition is fertile and well 
watered, having an annual rainfall of 40 to 50 inches, and 
a mean annual temperature of about 60° Fahr. The 
surface is mainly rolling prairie, with broad stretches of 
rich land along the sti earns, and an abundance of timber. 
This section of the temtoiy is separated from the western 
pait, which presents a different aspect, by a broad belt 
of forest, known as the ft Cross Timbeis , 57 which extends 
nearly across the temtoiy in a north and south direction, 
marking the outcrop of the Carboniferous formation. Its 
breadth ranges from 40 to 60 miles. 

West of this singular strip of forest the country assumes 
the appearance of the il Great Plains, 53 — that long incline 
which stretches eastward from the base of the Rocky 
Mountains The surface is a monotonous, rolling, treeless 
expanse The valleys are shallow, and the dividing ridges 
are broad and slightly marked. The climate is compara- 
tively diy, the average annual rainfall being but 20 to 25 
inches - and irrigation is needed for the successful cultiva- 
tion of most ciops The mean annual tempeiature is some- 

XII — 105 
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what lower than In the east, while the contrast in this 
regard between sum me r and winter, day and night, becomes 
much more marked. Timber is found only in the river 
valleys, on the faces of bluffs, and among the hills. 

The generally level surface of prairies and plains is 
broken in the southern and south-eastern parts of the 
territory by ranges and groups of hills, which rise from a 
few hundred to 1500 feet above the surrounding country. 
These hills, known as the San Bois Hills, Shawnee Hills, 
Wichita Mountains, &c., form a part of the Ozark Mountains, 
which extend eastward over into Missouri and Arkansas. 

The principal rivers of the territory are the Arkansas 
with its branches, the Neosho, the Salt and Bed Forks, 
and the Canadian, with its North Fork, and, in the south- 
ern part of the territory, the Red Ptiver, which forms the 
boundary with Texas, and its branch, the Washita. All 
these are of little or no importance as regards navigation. 
The eastern part of. the territory is well watered, but the 
western part, except at times of flood, in late spring and 
early summer, has, few flowing streams. 



Hap of Indian Territory. 


, The geology of the region is very imperfectly known, as 
no survey has been made, with the exception of two or 
three hasty reconnaissances. The general outline of the 
distribution of geological formations is as follows. The 
eastern third of the territory is occupied by the Carboni- 
ferous formation. In the south-eastern corner, near Bed 
liver, it is covered by the Cretaceous. In the eastern 
portion there are several outcrops of granite, marking 
the location of groups of the Ozark Hills* The western 
two-thirds of the territory are covered by Triassic and 
Jurassic beds, with the exception of the granite mass of 
the Wichita mountains, The mineral resources are almost 
totally unknown. It is highly probable that the terri- 
tory contains extensive deposits of coal, and it is very pos- 
sible that the precious metals may “be found in the Ozark 
Hills. 

The fauna and flora partake of the double character of 
the surface and climate. In the eastern part they tend 
toward subtropical types, while the western portion presents 
forms more or less peculiar to the arid plains. In the 
eastern part deer, and brown and Hack bears, are quite 
abundant, except in the neighbourhood of settlements ; and 
wild turkeys are plentiful. In the western part antelopes 
and bison^ are the principal large game ; wild horses are 
still occasionally met with : and various species of grouse, 
sage hens, owls, rattlesnakes, gophers, and prairie dogs are 
abundant, ^ The vegetation of the eastern part is profuse, 
especially in the bottom lands. The forests present a great 
variety of species very similar to those found throughout 


the lower Mississippi valley; among them are several species 
of oak and pine, cypress, red cedar, black walnut, gum 
tree, &c. Among the wild fruits, which also present much 
variety, are plums, persimmons, grapes, &c. On the plains 
of the western part of the territory the principal natural 
productions are the grasses which, growing in tufts or 
bunches, are known collectively as bunch or buffalo grass. 
While this is the prevailing growth, in the more desert 
localities its place is usurped more or less by arfcemisia, 
cactus, and yucca. 

Inhabitants . — Besides the Indians who originally 
inhabited this territory, the United States Government 
has from time to time moved thither entire tribes or parts 
of tribes, from more or less distant portions of the country, 
assigning to each tribe a definite area or “reservation.” 
The immigrants now outnumber very largely the original 
occupants of the soil. The reservation is, to a certain 
extent, a prison-house. An Indian is not allowed to leave 
it without a pass from the agent ; nor are whites allowed 
to settle on it, or even to visit it. Exception is made, 
however, in the case of white men who marry Indian 
women. In the case of most of the tribes, the Government 
holds in trust funds belonging to them derived from the 
sab of their original land, The income from these funds 
is paid in the form of subsistence and clothing, live 
stock, and tools. An agent is appointed for each tribe 
or group of tribes, for the purpose of regulating its rela- 
tions with the Government, and of providing and issuing 
these supplies: With few exceptions, the Indians still 
retain the tribal organization, although, with their progress 
in civilization, their forms of self-government have under- 
gone some changes. The five civilized tribes have, besides 
the principal and the subordinate chiefs, a council, ■which 
corresponds in many respects to the legislature of a State. 
They also have simple codes of laws, and courts to 
enforce them. The territory has no representation * in 
the national government. For the enforcement of United 
States laws it is attached to the 'western judicial district 
of Arkansas. 

It is difficult to obtain correct estimates of the number 
of Indians in the territory, as many of them lead a wander- 
ing life. ^ No accurate census has been taken, and the only 
data available are the estimates made by the Indian agents. 
The report of Indian affairs for 1879 contains the, esti- 
mates given in the following table, which also show's the 
areas of the different reservations : — 


Tribes. 


Pop. 


Area, 
s^. miles. 


Tribes. 


Pop. 


Aren, 
eq, mile?. 


Cheyenne,.... 
Arapahoe .... 

Kiowa 

Comanche..,. 

Apaclie 

Wichita 

Kaw | 

Quapaw | 

Pawnee,,.,.... | 

Ponca 

Nez PercA... 

Waco 

Towaeonie.... 

Keeeliie ; 

Caddo 

Delaware.....! 


\ 

1903 
1138 ) 
1552 ( 
815 f 
209 ) 

m ) 

2135 l 
188 
1440 
530 ) 
370 
49 
155 
75 
543 
81 


6715 

£800 

2447 

442 

301 


Peoria...,,,... 

Miami.. 

Modoc 

Wyandot 

Ottawa. 

Seneca 

Shawnee | 

Sac and Fox 
Kickapoo. . v 
Pottawat- 1 | 
tamie .. } 
Cherokee,.... 
Creek.,,, 

Choctaw 

Chickasaw ... 
Seminole 


| 184 

99 

260 

140 

235 

m 

572 

390 

325 

20,000 

14.500 

16.500 
7000 
2500 


6 

33 
23 
82 
20 
750 # 

900 

7861 

5025 

10,450 

7267 

312 


The total number, according to these estimates, is 78,142. 
The white population living in the territory is very small, 
consisting almost exclusively of the agents and their 
dependants, the garrisons at a few military posts, and the 
employees of the Missouri, Kansas, and Texas Railway, 
which crosses the eastern portion of the territory 
Several of the 1 tribes, notably the Oheroiees,' Creeks, 
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Choctaws, Chickasaws, and Seminoles, have made consider- 
able advance m civilization. All the members of the above 
tubes wear the ordinary dress, live m houses, and aie 
engaged m civilized pursuits. Their occupations are almost 
entirely farming and stock-raising, principally the former 
They support schools, which are attended by a large pro- 
portion of the children of the tribes 

The following tables, taken from the report on Indian 
affairs for 1879, illustrate the progress made by these five 
tubes — 



Popula- 

tion 

Number 
of houses 
occupied 

Number 

attending 

school 

Amount 
spent on 
education, 
187^ 

Niunbei 
n ho cun 
lead 

Cheiokeea 

Choctaws 

Cieeks 

Chickasaw? 

Semmoles 

20,000 

16,500 

14,600 

7,000 

2,500 

4800 

4500 

4800 

1900 

750 

3200 

1400 

800 

650 

200 

74.000 

30.000 
28,356 

22.000 
2,500 

16,000 

11,000 

3,500 

2,600 

550 


Agnoultuial Products in 1879 



Acies 

culti- 

uited 

Wheat, 

bushels 

Oats and 
Bailey, 
bushels 

Indian 

Corn, 

bushels 

Vege- 

tables, 

bushels 

Haj, 

tons 

Cheiokees 

Choctaws 

Cieekb 

Chickasaws 

Semmoles 

80,000 

190.000 

60.000 

30.000 

13.000 

350.000 

140.000 

65.000 

10.000 
400 

125,000 

35.000 

20.000 
20,000 

500 

700.000 

600.000 
95,000 

420.000 

200.000 

150,000 

85.000 

60.000 
40,000 

1,700 

60,000 

50,000 

50.000 

15.000 
1,500 


In 1878 there were 263,000 acres in the territory under 
cultivation by Indian labour ; 503,000 bushels of wheat 
were pioduced, 3,038,000 of Indian corn, 220,000 of oats 
and barley, 339,000 of vegetables, and 120,000 tons of hay 
The live stock consisted of 59,200 horses, 249,000 cattle, 
189,400 swine, and 22,500 sheep. 

The population of the five civilized tribes is almost 
entirely rural There are no large towns The principal 
settlements are Tahlequah, the capital of the Cherokee 
nation; Caddo in the Choctaw, Muscogee in the Creek, 
and Tishomingo in the Chickasaw country; and Vmifca, 
a railroad , town on the Missouri, Kansas, and Texas 
line (h* g. # ) 

INDIA-BUBBEB, or Caoutchouc, consists of the dried 
coagulated milky juice of various trees and shrubs, belong- 
ing chiefly to the natural orders Euphoi biacece, Moracece , 
Artocarpacec p, and Apocynaceoe Although a milky juice 
is found in plants of many other families, it does not in all 
cases yield caoutchouc, nor do different species of the same 
genus yield an equal quantity or quality of that substance. 
On the other hand, there are many plants which afford a 
good rubber, but have not yet been sought out for com- 
mercial purposes The milky juice of plants furnishing 
caoutchouc is contained chiefly in the middle layer of the 
bark, m a network of minute tubes known to botanists as 
laticiferous vessels. In the Apocynacece these vessels are 
found also m the inner baik, or bast layer The milky 
juice above mentioned possesses the properties of a vegetable 
emulsion, tlie caoutchouc being suspended in it m the form 
of minute transparent globules, averaging, according to 
Adiiani, inch in diameter Like other emulsions, it 
is easily coagulated by the addition of an acid or salme 
solution, — alum or salt water being commonly used for this 
pmpose ; but it is said by Mr Bruce Warren not to be 
coagulated by alcohol The caoutchouc appears to be kept 
m suspension m the juice by means of ammonia , at least 
m some cases the fresh milk exhales an ammoniacal odour, 
Probably it is on this account that the addition of liquid 
ammonia prevents the juice from coagulating for a con- 
siderable length of time , and the ammonia is m certain 
districts added when the milk has to be carried some 
distance from the place of collection. The addition of 
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salt water to the juice is to he deprecated, as it renders 
the caoutchouc very hygroscopic. The best rubber known 
is obtained by careful evaporation of the recently strained 
juice at a moderate heat Trees aie known to contain 
caoutchouc by the bark on incision yielding a milk that 
when rubbed between the fingers coagulates into an elastic 
fibre The dried bark of such plants when broken shows 
between the two fractured surfaces of bark a number of 
silky fibies which can be stretched for some distance 
without breaking 

Caoutchouc differs from other vegetable products of 
like origin by possessing considerable elasticity, by being 
insoluble m water or alcohol, alkalies, and acids (with the 
exception of concentrated nitric and sulphuric acids). 
Although appaiently simple m constitution, it contains, not 
only the elastic substance to which its commercial value is 
due, but a small quantity of an oxidized viscid resinous 
body soluble in alcohol This latter substance varies 
m quantity m different kinds of rubber, those containing 
the smallest amount, such as the ParA and Ceara, being 
considered the most valuable, while those m which it is 
present m greatest proportion, such as the Guatemala 
and African rubbers, are the least esteemed Bapid evapor* 
ation of the juice, or any means which prevents oxidation, 
tends to prevent the formation of this viscid resin. 

The firsfc notice of india-rubber on record was given 
nearly five hundred years ago by Herrera, who, in the 
second voyage of Columbus, observed that the inhabitants 
of Iiayti played a game with balls made u of the gum of a 
tree,” and that the balls, although large, were lighter and 
bounced better than tlie wind-balls of Castile (Herrera, 
Hisionct , dec. l lib, ui cap iv») Toiquemada, however, 
seems to have been the firsfc to mention by name the tree 
yielding it Iff his De la Monatp.ua Indiana , published 
afc Madrid m 1615, tom n, cap xliu, p 663, he says, 
“ There is a tree which the [Mexican] Indians call Ulequa- 
huitl , it is held in great estimation and grows in tlie hot 
country. It is not a very high tree ; the leaves are l ouncl 
and of an ashy colour This tree yields a white milky 
substance, thick and gummy, and m great abundance 33 
He further states that the juice was collected and allowed 
to settle m calabashes, and was afterwards softened m hot 
water, oi the juice smeared over the body and rubbed off 
when sufficiently dry The tree mentioned byTorquemada 
has usually been identified as Gastilloa elasticci, Cerv , but 
the above account cannot apply to it, as that tree is de- 
scribed by Cervantes as one of the loftiest forest trees of 
the north east coast of Mexico, and its leaves are not round 
but oblong-lanceolate. Torquemada mentions also that an 
oil was extracted from the “ulli/* or rubber, by lieat, pos- 
sessing soft and lubricous properties, and of especial effect 
in removing tightness of the chest. It was also drunk 
with cocoa to stop hemorrhage. Even at that early date 
the Spaniards used the juice of the uld tree to waterproof 
their cloaks. This fact, however, apparently did not 
attiact attention m the Old World, and no rubber seems 
to have reached Europe until long afterwards The first 
accurate information concerning any of the caoutchouc 
trees was furnished by La Condamme, who was sent in 
1735 by the French Government to measure an arc of the 
meridian near Quito, 

Iu 1751 the researches of M. Fresnau, an engineer re- 
siding in Gmana, were published by the French Academy, 
and m 1755 JM. Aublet described the species yielding 
caoutchouc m French Guiana Nevertheless india-rubber 
remained for some time unknown in England except as a 
curiosity, for Dr Priestley, m the pieface to his woik on 
perspective, called public attention to it as a novelty for 
erasing pencil marks, and states that it was sold in cubical 
pieces of | inch for 3s. each. India-rubber was not knovyn 





886 


INDI A-R UBBEE 


as a product of Asia until 179S, wlien a plant, afterwards 
named Urceola elastica , Roxb., was discovered to yield it 
by Mr J, Hovvison, a surgeon of Prince of Wales Island, 
and soon afterwards Assam rubber was traced by Dr 
Roxburgh to Ficus elastic. a, Roxb, It was not, however, 
until the beginning of the 18th century that the india- 
rubber industry really commenced. The rapid progress 
which this has made during the last twenty years may be 
perceived by a glance at the following table :: — 

Imported into England in the year 1830, 464 ewts. 

1840, 6,640 „ 

„ „ „ 3SS0, 7,616 „ 

„ ‘ „ „ 1870 , 152,118 „ 

J9 „ „ 1879 , 150,601 „ 

It has been computed that in 1870 there were in Europe 
and America more than 150 manufactories, each employ- 
ing from 400 to 500 operatives, and consuming more 
than 10,000,000 lb of caoutchouc. The imparts into the 
United States have largely increased during the last few 
years. 

Botanical Sources, Modes of Preparation, <bc. 

Notwithstanding the fact that caoutchouc-yielding trees 
are found in a large belt of countries around the globe, in- 
cluding at least 500 miles on each side of the equator, yet 
the demand for the best qualities of india-rubber is in 
excess of the supply. The varieties which are almost 
exclusively used when great elasticity and durability are 
required are the Pari, Ceara, and Madagascar rubbers. 

The principal forms of caoutchouc which are imported 
into Great Britain may be grouped under four heads, the 
order in which they are here placed indicating their 
respective values; — South American — Parfi, Ceara, Per- 
nambuco, Maranhao, Cartagena, Guayaquil; Central 
American — West Indian, Guatemala; African — Mada- 
gascar, Mozambique, West African ; Asiatic — Assam, 
Borneo, Rangoon, Singapore, Penang, and Java. Of all 
these, the most important is the Pant, the imports of 
which, according to Messrs Hecht, Levis, <fe Kahn, have 
mcrea&ed from 1670 tons in 1857 to 8000 tons in 1879, 
For this rubber and the Mozambique variety the demand in- 
increases every year, — an unerring indication of their value. 



Fia 1,—Hevea bmsitimsU. 


1. Soum Amebic ah. —JPard rubber is obtained chiefly from 
Imea brasuzemis^ Mull Arg. , a, large euphoxbiaceous tree 
upwards of 60 feet in height, branching from the base, and haring 




trifoliate leaves, the leaflets being lanceolate and tapering at 
both ends {figs. 1, 2). Other species of JJevea, as well as Micmndm 
siphmioidcs and 3L minor , Benth, all of which grow abundantly 
in the moist steamy valleys of the Amazon and its tributaries, are 
also used indiscriminately by the natives to furnish Para rubber. 
These trees are found in different districts, but all flourish best on 
rich alluvial clay slopes by the side of rivers, where there is a 
certain amount of drainage, and the temperature reaches from 89" 
to 94° at noon and is never cooler than 73° at night, while rain is 
rarely absent for ten days together. .The genus JSevea was for- 
merly called Sqdwnrn, and the tree named Pao de Xerriuga by the 
Portuguese, from the use by the Omaqua Indians of squirts or 
syringes made from a piece of pipe inserted in a hollow flask-shaped 
ball of rubber/ 

The caoutchouc is collected in the so-called dry season between 
August and February. The trees are tapped in the evening, and tlie 
juice is collected on the following morning. To obtain the juice a 
deep horizontal incision is- made near the base of the tree, and 
then from it a vertical one, extending up the trunk, with others at 
short distances in an oblique direction. -Small shallow' cups made 
from the clayey soil and dried in the sun are placed belo\v the in- 
cisions to receive the milk, each cup being attached by sticking a 
piece of soft clay to the tree and pressing the cup against it. The 
juice, of which each tree yields only about 6 ounces in three clays, 
has a strong ammoniacal odour, which rapidly goes off, and in 
consequence of the loss of ammonia it will not keep longer than a 

wood about 8 feet 

the mould rouuS ^ ^ ^ 

and round in ^—Olevect braHlimsis. a, male flower, and b , female 
Tr ,, T . At1T , flower (both enlarged, and with the floral envelope re- 
W nine vapour 0 U- moved); c, ripe fruit, and dL seed (both natural size), 
tamed by heating 

certain oily palm nuts, those of AUctieo cxcelsa being much pre- 
ferred, and the vapour being confined within certain limits by the 
narrowness of the neck of the pot in which the nuts are heated. 
Each layer of rubber is allowed J;o become firm before adding an- 
other; a practised hand can make 5 or 6 fb in an hour. From what- 
ever cause, the rubber thus prepared is the finest that canbe obtained. 
The cakes when completed are, in order to remove them from the 
mould, slit open with a sharp knife, which is kept wet, and are hung 
up to dry, _The flat rounded cakes of rubber made in this maimer 
are known in the London market as “biscuits.” They rarely con- 
tain more than 15 per cent. of moisture. The scrapings from the tree, 
which contain fragments of wood, are mixed with the residues of 
the collecting pots and the refuse of the vessels employed, and are 
made up into, large rounded balls, which form the inferior com- 
mercial quality called u negroheacl,” and often contain 25 to 85 per 
cent, of impurity. An intermediate quality is known as “entre- 
fine,” Para rubber is said to be sometimes adulterated with the 
juice of the Magandaruba tree (Ifimnsops data), which might ac- 
count for the^ great differences that have been occasionally observed 
in the behaviour oi Para rubber in certain stages of manufacture, 
the coagulated juice of the Mimusops genus resembling gutta percha 
rather than caoutchouc. 

# Previous to i860 Para rubber was exported only in small quan- 
tities, and then chiefly in the form of shoes ; this variety ceased 
to be sent over in 1852. Occasionally ( * negrohead ” has been im- 
ported in grotesque forms of animals, &c. , aiid tlie better qualities 
in the shape of small bottles moulded in soft clay which has been 
afterwards washed out hv watm* 
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In British Guiana rubber is obtained from Eevea paucifolia, Mull. 
Arg.; in French Guiana from H. (I uayanensis, Alibi., where it is 
known as “ have, 51 Ci siringa,” or “ cahoutchou,”— ■ the last being the 
probable origin of the name caoutchouc ; and in Venezuela from 
H. brasiliensls , there called ddpi or dapiche. Hone is exported to 
England from any of these localities. Small quantities of rubber 
intermediate in character between that of Para and Pernambuco are 
occasionally imported from Maranhao. On account of its great value 
as a source of caoutchouc, the cultivation of the Para rubber tree has 
been attempted in -India j but it has been found to be too tropical a 
plant fox cultivation in northern and central India, although suit- 
able for Ceylon, Malabar, and South Burmah, according to recent 
reports. The seeds, which are about the size of a damson (fig. % cl) i 
soon lose their vitality, and cuttings do not thrive unless taken from 
the young wood. 

Gear a rubber is considered almost next to the Para in value, as 
it is a “dry” rubber, very elastic and free from stickiness; but 
it often contains a 
quantity of wood and 
foreign matter aris- 
ing from the ‘mode 
of collecting it, the 
loss in washing pre- 
vious to manufac- 
ture amountingsome- 
times to 25 per cent. 

Jt is the produce of 
Manihot Glciziovii , 

Mull. Arg., a euph- 
orbiaeeous tree com* 
mon in the province 
of Rio Janeiro, about 
30 feet high, with a 
rounded head of foli- 
age, and greyish- 
green 8- to 7-lobed 
palmate leaves, some- 
what resembling the 
leaves of the castor- 
oil plant in shape 
and size (figs. 3, 4, 

5). The trees are 
tapped, according to 
Mr R. Gross, when 
the trunk attains a 
diameter of 4 to 5 FlG - 8 -’ 
inches, i. e. , when 
they are about two years old. The mode of collecting the rubber is as 
follows. After brushing awaythe loose stones and dirt from the root of 
the tree by means of a handful of twigs, the collector lays down large 
leaves for the milk to drop upon. He then slices off the outer layer 
of the bark to the height of 4 or 5 feet. The milk, which exudes 
in many tortuous courses, some of it ultimately falling on the ground, 
is allowed to remain on the tree for several days, until it becomes 
dry and solid, when it is pulled off in strings, which are either rolled 
up into balls or put' into bags in loose- masses, in which, form it 
enters commerce under the name of Ceara “ scrap. 5 ' The amount 
of Ceara rubber imported in 1879 amounted to 500 cwt. The 
attempts which have been recently made to cultivate this rubber 
plant in India have been attended with signal success. In Rio 
Janeiro it grows in a rocky or stony arid region, where a short under- 
scrub is the only vegetation, and the atmosphere is hot and dry, 
tlie temperature ranging from 82° to 90° Fahr, It is, therefore, 
suited for cultivation where the Heim will not grow. In Ceylon 
it has been found to thrive at an altitude of from 200 feet to 3000 
feet above the sea level. At Zanzibar and Calcutta also it succeeds 
well. The seeds (fig. 5, c), which have a hard thick coat, take a 
year in germinating, unless the edges near the end hearing the car- 
uneular projection axe rasped off. Cuttings, provided they have a 
single bud, strike readily. 

Pernambuco or Mcingabtivct rubber is obtained from Eancornia 
speeiosa , Gom., an apoeynaceous tree common on the South 
American plateau in Brazil from Pernambuco to Rio Janeiro, at a 
height of 3000 to 5000 feet above the sea. It is about the size of 
an ordinary apple tree, with small leaves like the willow, and a 
drooping habit like a weeping birch, and lias an edible fruit called 
“ mangaba,” for which, rather than for the rubber, the tree is culti- 
vated in some districts. Only a small quantity of this rubber comes 
to England, and it is not much valued, being a “wet” rubber. 
It occurs in “biscuits" or “sheets." The caoutchouc is collected 
in the following manner. About eight oblique cuts are made all 
round the trunk, but only through the bark, and a tin cup is 
fastened at the bottom of each incision by means of a piece of soft 
clay. The cups when full are poured into a larger vessel, and solu- 
tion of alum is added to coagulate the juice. In two or three 
minutes coagulation takes place, and the rubber is then exposed to 
the air on sticks, and allowed to drain for eight days. About thirty 



Manihot GJaziovii. (After n. Trimen, Jotirn. 
Hot., Nov. 1SS0.) 


days afterwards it is sent to market. Pernambuco rubber, as is the 
ease with most rubbers coagulated by saline solutions, contains a 
large quantity of water. 



Fig. 4 — 1 faniJiot Glaziovii, Young leaf (half natural size) ; inflorescence (about 
half natural size); half-ripe capsule (real size). 


Cartagena rubber comes from Hew Granada in the form of black 
sheets | inch thick, having a somewhat rough or “ chewed " appear- 
ance, and is more or less “tarry” or sticky. It also occurs in 
the form of strips or small pieces pressed together in bags. Its 



Fig. 5 . — Manihot Glaziovii. a, male flower ; l, female flower ; c, seed ; d, scci.un 
of seed. (All natural size ) 

botanical source is not known, but is thought to e a pinnate-leaved 
tree, a portion at least being derived, it is supposed, from Castilloa 
dastica . It loses 35 per cent, of moisture when dried. The importa- 
tion of Cartagena rubber into Great Britain has declined from 3518 
cwts. in 1875 to 1679 cwts. in 1879. 

Guayaquil rubber is imported from Ecuadoran large flak-os or 
lumps, of a whitish colour in the best kinds, the inferior sorts being 
porous and filled with a feetid black liquid, having an odour of cow- 
dung, and staining the knife and hands. It is believed to he 
obtained from Castilloa dastica. The amount imported into Britain 
has diminished from 3815 cwts. in 1875 to 482 cwts. in 1879. 
In washing for manufacture it sometimes loses up to 40 per cent, of 
its weight. The bulk of the two last-mentioned rubbers is ex- 
ported to the United f States. 

II. Central American. — The source of all the. principal rubbers 
exported from Central America is Castilloa elastica^ Oerv., a lofty 
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arioearpaeeons tree, "with a trunk 3 feet or more in diameter, and large 
hairy oblong lanceolate leaves often 1 8 inches long and 7 inches wide, 
those subtending the young branches being much smaller and more 
ovate (fig. 6). The tree grows most abundantly in a sporadic manner 
in the dense moist forests of the basin of the Rio San Juan, where the 
rain falls for nine months in the year. It prefers rich fertile soil on 
the banks of watercourses, but does not flourish in swamps. It is 
found also in Costa Hica, Guatemala, Honduras, Mexico, Cuba, and 
Hayti, and in Panama in company with another sx^eeies, 0. Mark* 
hamiana, Collins, and on the west coast of South America dovni to 
the slopes of Chimborazo, the Cordilleras of the Andes separating 
the Castillo# from the Mevm of Brazil, according to Mr R. Spruce. 

Nicaragua rubber.— In Nicaragua the juice is collected in April, 
when the old leaves begin to fall and Hie new ones are appearing, 
during which time the milk is richest _ The tree is tapped either in 
the same manner as the j Mevect, or by encircling the tree with a simple 
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spiral^ cut at an inclination ; of 45% or by two spirals in opposite 
■..diroofcians' if' the .tree fee large. At the bottom of the spiral an iron 
spout about 4 inches long is driven into the tree, and the milk is 
fedeived in iron pails. A tree 20 to 30 feet high to its first branches, 
and about 4 feet in diameter, is eipected to yield 20 gallons of milk, 
each gallon giving about 2 6 of rubber. In the evening the milk 
is . strained through a wire sieve and transferred to barrels. The 
milk is coagulated by the addition of the juice of the “aehete” 
plant (Tpomm bmw-nm, L. }or of another plant called 1 * eoasso.” The 
strained juice of either of these plants, obtained fey bruising the 
moistened herb and subsequent expression, is added to the milk in 
the proportion of about I pint to the gallon. If these plants are 
not procurable, two parts or water are added to one of the milk, and 
th^mixture allo wed to stand for twelve hours. . The coagulttm is next 
flattened out by a wooden or iron roller to get rid of the cavities con- 
taming watery liquid, and the sheets are then hung up for fourteen 
w]lt : u they weigh about 2 JT>, the sheets being usually 
Ato | th inch thick and 20 inches in diameter. When coagulated 
by water, the mass is jdaced in vats in the ground and. allowed 
hiking place m about a fortnight. It is then rolled 
into: balls. That which- dries on the incisions in the tree is called 
bola orbtmicfea, and is said to be highly prized in Few York. The. 
loss of Mcaragua rubber in diying is estimated at 15 per t^nt. It 
13 exported chiefly from San Juan del Norte, or Grey Town, and the 


larger proportion goes to the United States. The Castilloa appears 
to be suitable for cultivation only in districts where the Para rubber 
would grow equally well. The deciduous lateral shoots if planted will 
never grow erect. • 

West Indian rubber is the variety usually inerted into England, 
but in comparatively small quantity only. It occurs in the form .of 
blocks, the finest quality consisting of thin separable sheets, and 
the second of “ scraps/’ usually conglomerated and containing frag* 
ments of hark. It is the best description of Central American 
rubber known. It is not, as its name seems to imply, produced 
in tbs West Indies, but derives its aqipellation from being brought 
over in West Indian steamers. 

Honduras rubber rarely comes over to England; it is of good 
quality, and free from “ tarry” matter. 

Mexican rubber is imported into Liverpool in small quantity 
only. The imports of Mexican caoutchouc decreased from 1292 
cwts. in 1875 to 158 cwts, in 1879. 

Guatemala rubber is a very inferior kind and very unequal in 
quality ; the best varieties are whitish, and the “lower” are- black 
with a “tarry” appearance. It occurs in the form of sheets com- 
pacted together, from between which when pressed a thick resinous 
fluid exudes* This when evaporated leaves a hard resinous sub- 
stance unaffected by hot water or steam. The rubber is collected 
from the trees as in Nicaragua, but it is poured on mats to dry, and 
the thin sheets .are subsequently peeled off, folded into squares, and 
subjected to pressure to remove as much as possible of the contained 
moisture: The imports of india-rubber into England from the 
whole of Central America amounted only to 2080 cwts. in 1879, 
having decreased from 5809 cwts. in 1875. The greater proportion 
of Central American rubber is exported to New York, especially 
that from Nicaragua and Panama. 

Sipliocampijlus Caoutchouc, Don., and 8. Jamesommus, D. C. a 
Central American plants belonging to the natural order Lobeliacecc, 
are also stated to yield rubber of good quality ; and at the Phil- 
adelphia exhibition a rubber called Durango caoutchouc, obtained 
from a composite plant, was exhibited. 

III. Afiucak. — India-rubber is produced throughout equatorial 
Africa, the chief districts of export being the Gaboon, Congo, and 
Benguela on the west coast, and Madagascar, Mozambique, and 
Mauritius ou the east The Madagascar, Mauritius, and Gaboon 
rubbers are, it is believed, chiefly exx>orted to Prance. Those which 
enter into British commerce are known as Mozambique, Madagascar, 
and African, although the imports are described as coming from 
the following districts in the blue books i Senegambia and Sierra 
Leone 3808 cwts.,, West Coast 11,307 cwts., East Africa 7621 cwts., 
Cape of Good Hope 4241 cwts., Mauritius 570 cwts., Gold Coast 
12 cwts. The above imports, which are for 1879, show an increase 
during the past five years, except in the case of Mauritius, Mada- 
gascar, and the Gold Coast. Africa, in respect of the large amount 
exported, may now be considered as taking the second place as an 
india-rubber producing continent. 

Mozambique rubber i which is one of the most "important varieties, 
occurs in the form, of halls about the size of an orange, and 
“sausages,” or spindle-shaped pieces, made-up of slender strings of 
rubber wound around a piece of wood, which is eventually removed ; 
or sometimes it occursiiv smooth pieces of irregular size known as 
“cake” or “ liver.’* Madagascar rubber consists of two qualities, 
the best of a pink and the inferior or “lower” of a black colour, 
and occurs in shapeless pieces. 

The other kinds included under the general name of African are 
amorjihons lumps called “ knuckles ” from Congo ; small ' 4 negro - 
heads” or “balls” of scrap, and smooth cakes from Sierra Leone ; 
small square pieces like dice called “thimbles,” and others more 
irregular in shape called “nuts,” and “small negroheads” from 
the Portuguese colonies ; “tongues,” consisting of fiat pieces, 
usually wet and sticky, horn the Gaboon ; and 1 1 balls ” from Liberia, 
African rubber as a rule possesses more adhesiveness and less elas- 
ticity than Para rubber, and is inferior in value. Comparatively 
little is known of the plants yielding caoutchouc in Africa or of the 
mode of collection. In Angola, according to Dr Welwitscb, the 
natives either cut off a piece of bark, and allow the milky juice to 
run into a hole in the ground, or placing the hand against the trunk 
of the tree permittee milk to trickle down their arms, going from 
tree to tree until the arm is covered, when the rubber is rolled back 
towards the hand in the form of a ring. The wood of some of the 
trees, according to Mr Collins, contains a gum which, if the incision 
penetrates below the bark, mixes with the rubber and deteriorates 
it. In Madagascar, according to M. Coignet, rubber is obtained from 
the “ Voh-here” or “ Yoa-canja,” Fahca madagaseariensis, Boj. , 
the “ Yoa-Mne, K coinmmis, Boj . , and from F. gumnifem, Lam. 
In Senegambia it is obtained, from the “Anjouan,” Valica senc- 
galmsis, A. D. 0, In Mauritius Willughbem edulis,. Roxb. (which 
is found also in Madagascar, and in Chittagong and. Silhet in India), 
appears to be the chief source of rubber. All the above are climb- 
ing shrubs with, opposite entire leaves and fleshy fruits. 

In Central Africa, hum Liberia on the one side to Zanzibar on 
the other, caoutchouc is collected from plants of genera nearly allied 
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to Vahca, a few only of the species bung known to botanists In 
Angola, undei tlie name of <f Licomgue, 3 ' m Golungo Alto and 
Cazengo, it is collected from Landolphia owanensis, Pal de 
Beauv , fiom L jloridu , Bentb , m Angola and Liberia, and from 
L Heiuleloin , IX G , m Senegal At Kew there also exists a speci- 
men of india-iubbei ftom tlie w est coast of Afuca obtained from an 
undescnbed species of Caipodmus with hairy leaves and stems In 
the basin of the Gaboon and Congo it is obtained, aecoidmg to Du 
Chaillu, fiom a climbing plant called IF dumbo, which gives its name 
to dambomte, a peculiai substance contained m this kind of lubber 
(see p 810) That some Afucan caoutchouc is yielded by species 
of Ficus theie can be no doubt, In Sieira Leone it is collected 
fiom Ficus JBrccsu, R Bn In Liberia, according to Mr Thomas 
Christy, the finest rubber is obtained fiom Urost,gma> Fogelu, Miq , 
a tall tiee with laige handsome leaves, and lower qualities of 
rubber fiom othei species, and from Lanclolphia jlorida,, Bentk In 
Angola on the west, and at Inhambane on the east coast, rubbei is 
.also obtained fiom species of Ficus, In the island of Reunion 
caoutchouc is said to be obtained from Penploca grxca, L 

IY, Asiatic — The rubbers which enter English commerce fiom 
Asia include the Assam, Borneo, Rangoon, Singapore, Penang, and 
Java kinds 

Assam rubbei is imported chiefly fiom Calcutta in baskets made 
of split rattans, weighing about 3 cwt each, and covered with a 
gunny bag The mbber is glossy, of a bnght pink colour and 
mottled appeal ance, and occurs in the form eithei of small balls 
piessed together oi of inegulai masses called lt slabs” or “loaf” 
lubbei The foimei, being more liable to adulteiation, aie less in 
demand by manufaetuiers The impoits into Liverpool in 1879 
weie 7000 cuds Assam iubbei is obtained from Ficus dasticct , 
Roxb , a plant too well known as a window ornament to need de- 
scription A portion also is collected from Zhostigma laccifc/u , 
Miq Ficus clashed glows m the tropical locky valleys ot the 
Himalayas, between 70 a and 80° E long, where theie is always a 
hot moist at mosplieie, the temperatine using to 98° F mthe shade 
The tiees are tapped m the most caieless manner. In the lower 
poition of the tiee and mthe large aenal loots, diagonal cuts penc- 
il atmg to tlie wood are made, fiom 6 to 18 inches long, and m an 
elliptical form so as to be about 3 inches across the centie The 
milk is received eithei in holes made m the ground oi m leaves 
folded in the form of a funnel, that fiom the smaller cuts on the 
blanches (for the collectois scaufy eveiy portion within leach) being 
allowed to dry on the tiee About 50 oz of the milk collected m 
August gives 15 oz of caoutchouc, but the percentage sometimes 
falls as low as 10 per cent From Februaiy to Apnl the milk is 
moie scanty, but iicher in caoutchouc, and is consequently best col- 
lected at that time The milk is coagulated by pouimg it into boil- 
ing water and stilling it until it is sufficiently film to he earned 
about without being clammy, sometimes it is pressed, again boiled, 
and dried m the sun In this way the ff loaf ” rubbei in irregular 
masses is formed The small f 5 balls 53 are formed of the strings of 
rubber which have been allowed to dry on the tree. 

Assam rubber, although fanly elastic, is much depi eciated m value 
by the careless mode of collection, and often loses, by washing at the 
manufactoiy, as much as 35 per cent of dirt, consisting of clay, sand, 
oi hark The exportation of caoutchouc from British India, exclu- 
sive of theStiaits Settlements and Ceylon, in 1879 amounted to 9973 
<;wts , of which 7000 aie estimated to have beenpioduced m Assam 
About tkiee-fourths of the rubbei exported from India goes to Gieat 
Butam, and the lemamdei to the United States 

In consequence of the lecldess destruction of the tiees, the culti- 
vation of Ficus elastica has been commenced m Assam It is calcu- 
lated that the trees caube tapped at the age of twenty-five years, and 
that aftei fifty years they will yield 40 ft of caoutchouc each (worth 
£3, 4s ) eveiy three yeais, it being mjuiious to their health to tap 
them moie fieqnently 

Pctlay i ubbci is thepioducfc of Cnjptosiegia giandifioia, R Bi , 
an asclepiadaceous plant common on the coast of Incha , and fiom 
WiUuqhbcia eduhs, Roxb , and IF martabamca, D C , a lubber 
as obtained m Chittagong , neither of these, howevei, is known in 
Butam as a commercial variety 

Boi mo i libb&i comes to the Liveipool maiket m the foim of balls 
ox shapeless masses, internally of a white oi pinkish coloui, and veiy 
porous and spongy, the poies being usually filled with salt watei, 
m consequence of which it often loses 20 to 50 per cent of its 
weight m drying The imports into Gieat Butam amounted in. 
1879 to 5000 cwts Although Borneo lubber was first made known 
an 1798, it was not imported into England as an article of tiade till 
1864, when it appealed undei the name of gutta susu, ic , in 
Malayan, milk -gum The plant which yields Borneo iubbei was 
identified by Roxburgh as Urceola dastica, Roxb , an apocynaceous 
climbing plant with a tiunk as thick as a man’s body, and having a 
soft thick baik Mi F W Buibidge, who recently visited tlie 
island, states that theie aie tlnee vaueties of the lubber plant, 
known to the natives as <c petabo, ” which yields the finest caoutchouc ; 
“menGongan,” which yields the largest quantity; and “serapit,” 
from which the commonest rubbei is obtained Tlie petabo variety, 


aecoidmg to specimens at Kew, m lefened to a species of Lcucoiiotis. 
The iubbei is obtained by cutting the plant into pieces varying 
fiom a few inches to 2 or 3 feet long, and allowing the juice to 
diam into buckets or jars, heat being sometimes ajiplied to one end 
of the pieces when the juice flows slowly The milk is coagulated 
by salt watei The Borneo iubbei plant is pi ok ably one of the 
plants that would lepay cultivation, as it glows lapidly, yields a 
supply of sap m three yeais, and aftei planting reqimes no atten- 
tion 

InSumafcta, caoutchouc is obtained fiom Willuglibeia finua , and 
is exported to Holland, but this vanety is not known m England 
Malacca rubber, which is not met with in English commeice, is 
said to be obtained fiom Urmia dastica t Roxb. 

Rangoon rubber , and those of Penang and Java, aie imported into 
England m small quantities only, and aie megular m appearance 
Fiom its physical chaiacteis, a portion at least of Rangoon rubber 
is believed to be the ptoduce of a species of Ficus, piobably B\ 
Juspida , L Another caoutchouc-yielding plant, Urceola (Chaicui- 
ncsia) Gscnlenta , Benth , belonging to the Apocynacece , has, how- 
ever, been recently discovered in Burutak, some specimens of winch 
at the age of five yeais have stems 6 inches in dmmetei, while the 
ciown coveis an aiea of 200 squ&ie feet It has been recommended 
for plantations as an available source of rubber, tlie cost of cultiva- 
tion being very slight aftei the fiist year, and the piofit commenc- 
ing m seven yeais, at which age the yield is calculated to be 3J lb. 

Penang rubber m chaiaetei i esembles the Assam, and may he also 
supposed to be obtained fiom a species of Ficus , Di Walhcli, how- 
evei, has stated that its souice is an asclepiadaceous plant, Cy nan- 
chum ovahfohum, "W light 

Java 7 libber is stated by Di De Ynj to be obtained fiom Ficus 
clashed Like the Assam rubber it is daik and glossy,. but it is of 
a deeper tint, and lias occasional reddish stieaks It is said to bo 
piepared by allowing tlie juice to diy on the incisions made m the 
tiee Singapore, Java, and Penang rubbers aie much alike in char- 
acter and may be classed with the Assam rubber, having a fam 
textme, mottled appearance, and bnght polished surface, but vary- 
ing in colour in a single sample from light yellowish-white to daik 
blown Java lubber is also exported to Fiance 

Caoutchouc is obtained in tlie Malay aiclnpelago fiom A Istonia 
costulata , Miq , and Alstoma scholars, E Bi ,is likewise reported 
to yield it In Fiji it has been obtained fiom Alstoma jAimosc % 
Labdl In North Austialia caontchonc has been piepaied fiom 
Ficus maet ophylla, Desf , amlF rubiginosa, Desf , the last-named 
plant lias been lecommended by Baion Mullei as suitable for cul- 
tivation, being a liaidy species None of the above lubbers aie as 
yet known m British commeice as legulai articles of trade. 

Bibliography — Collms, m Journal of Botany, 1863, Jov.rn Bog. 
Aits, vol xvm p 86 , Bevan, British Manufacturing Industncs , 
1877, p 97-105, and Report on Caoutchouc, 1872, Maikham, in 
Joum Soc. Arts, p 475, 1876, Ulngmieur Umveisel, voi u p. 
187 ; Bernaidin, Classification de 100 Caoutchoucs ct Guttapevduts, 
Ghent, 1872 , Christy, New Commercial Plants , Kuiz, Foi est Floi a 
of Bi itish Burmah, vol u p 1S4. (B M H ) 

Chemistry, Manufacture, and Induct ml Ubes. 

The lemarkable body known as india-rubber is com- 
posed of carbon and hydrogen alone, but its exact chemical 
nature is not by any means known with certainty. The 
analyses of Faraday indicate that its ultimate composition 
is 87 5 per cent of carbon and 12 5 per cent, of hydrogen ; 
but there appeals to be good ground for regarding the 
substance as a polymer of the group C 10 H S , or as (O 10 E s ) s , 
There ate, howevei, no data for estimating the value of x 
m this case. It Will be noticed, too, that the foimula 
given requires considerably less hydrogen than the propor- 
tion indicated by Faraday’s analysis , but the difficulties 
of obtaining such a body as caoutchouc in a fit condition 
for analysis are so great as to render tins discrepancy a 
matter of comparatively small import. The action of cold 
and heat on india-rubber piesents many points of interest. 
When exposed to a temperature approaching 0° 0 3 it 
gradually loses its softness and ready extensibility, and 
finally becomes rigid and inelastic, but its normal condi- 
tion may be restored by submitting it either to a tempera 
ture of 35° or 40° C., or to a tension sufficient to stretch 
it to about twice its natural length. In the latter case it 
is probable that the change is leally due to heat arising 
from the physical disturbance consequent upon the act of 
stretching. The effects of heat are more complex and 
varied than those of cold* and with caoutchouc at an 
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ordinary temperature, say 13° C 1 , the primary effect of 
heat is to increase its flexibility and elasticity. This is 
well illustrated by the fact that a strip of rubber stretched 
by a weight contracts when it is heated to a temperature 
of about" IG 3 0. This diminution as regards length is, 
however, accompanied by a moie than corresponding 
increase in thickness, on account of the expansion m 
t; olume due to an elevated temperature. When caoutchouc 
is exposed to a temperature ranging between 100 3 and 
120 1 C, it become- considerably softened, and almost 
entirely loses it* elasticity; but, if of good quality, it 
slowly recovers its former condition under the influence of 
a moderate degree of cold. When, however, the heat is 
pirdied to 130°, it becomes viscous, and at 200° it fairly 
melts, forming a thick liquid which possesses the same 
composition as ordinary caoutchouc, but has no tendency 
to resume its original condition even when exposed to cold 
fir a prolonged period* At a still higher temperature, 
caoutchouc yields a variety of volatile hydrocarbons j and, 
on subjection to dry distillation in a retort, its conversion 
into these bodies is tolerably complete, only a trifling 
carbonaceous residue remaining behind. Among the moat 
notable volatile products resulting from the dry distillation 
of caoutchouc may be mentioned moutclun, an oildike body 
having a composition and vapour volume corresponding to 
the formula C t0 H b1 and boilmgat 171° d; and isojxene, 
another hydrocarbon oil identical in composition with 
caoutclmi and with caoutchouc itself, and boding at 38° C. 
Other hydrocarbon oils are also formed, as, for example, 
Tieteene and camd^hene ^ — these being members of the C»Hin 
series. The former boils at 228°, and the latter at 14°*5 
The mixed products of the dry distillation of caoutchouc, 
often described under the name caoutchoucin, form an 
excellent but rather expensive solvent of this body. When 
exposed to the air, caoutchouc gradually oxidizes and 
undergoes deterioration, the oxidation is often much 
favoured by exposure to sunlight or to alternate conditions 
of dampness and dryness. The deteriorated caoutchouc is 
either somewhat soft and deficient in tensile strength, or 
brittle and resinous in its nature. Spiller found 27*3 
per cent of oxygen m a resinous product resulting from 
the decay of caoutchouc. Ozone rapidly attacks and 
destroys the substance. 

Dilute acids or alkalies have little or no action on 
caoutchouc, but strong and hot sulphuric acid chars, and 
concentrated nitric acid rapidly oxidizes and destroys it. 
The moderate action of either chlorine, bromine, or iodine 
hardens or vulcanizes it ; but, if allowed to act freely, they 
completely destroy it The action of sulphur will be con- 
sidered below. 

Caoutchouc, when pure, is odouiless and nearly white, 
and possesses a specific gravity of ‘913. It is porous and 
cellular in texture, and absorbs from 10 to 23 per cent by 
weight of water when long soaked in it. Alcohol is 
similarly taken up. Dp to this point caoutchouc has been 
referred to as if it consisted of one substance only ; but as 
a matter of fact all ordinary samples contain two distinct 
modifications, viz, the hard or fibrous and the soft or 
viscous* These two caoutchoucs are identical m com- 
position, and similar as regards general properties and 
reactions. On subjecting a piece of raw caoutchouc, 
however, to the action of such a solvent as cold benzol, the 
essential difference between the two forms manifests itself. 
The fibrous or hard constituent merely swells up to many 
times its original bulk, but the viscous yields a true solu- 
tion. In a high class rubber, such as that imported from 
the province of Par&, the former modification is the prin- 
cipal factor; in a caoutchouc of low quality, such as 
u African tongue,” the latter* Freshly cut surfaces of 
Caoutchouc unite together firmly, and this circumstance is j 


due to the presence of the viscous variety ; vulcanization, 
by hardening this, destroys the adhesive property 

Certain liquids, such as benzol and its homologues, car- 
bon disulphide, petroleum, ether, volatile oils, chloroform, 
and melted naphthalene, dissolve caoutchouc more or less 
perfectly, but unless the substance has been subjected to 
the process of mastication, its fibrous constituent appears, 
not to dissolve in the strict sense of the term, but lathei to 
swell up, forming a paste analogous to starch which has 
been acted on by hot water. Carbon disulphide and 
chloroform, however, exeicise a more powerful solvent 
action on the fibrous parts of mdia-rubber than benzol or 
essential oils , and Payen has found that caibon disulphide 
to which 5 per cent of absolute alcohol has been added 
fozms one of the best solvents One pait of masticated 
caoutchouc dissolved m thirty parts of this solvent Jorms 
! a liquid which can be filtered through paper, and which 
leaves a film of exquisite tenuity and punty when allowed 
to dry on a level glass plate. 

Most fatty matters exercise a lemarkable destiuctive 
action on caoutchouc, causing it to become first soft, and 
afterwards hard and brittle It has often happened that 
traces of fatty oils m the liquids employed for dissolving 
mdia-rubber, or fatty matters m the textile basis, bave 
led to the destruction of waterproof goods ^ A like cause 
has m many cases led to the rapid deterioration of the 
caoutchouc threads m elastic webbing 

In the industrial working of mdia-rubber, the fust 
matter to be attended to is tbe removal of the various 
impurities preseut m the crude material. These are m 
some cases natural products which have originated with 
the caoutchouc, while in other cases they owe their 
presence to careless collection or to adulteration. Among 
the impurities of the former class may be mentioned 
various gum-hke or mucilaginous mafcteis, and acid 
products arising from tbeir decay or oxidation A 
remarkable volatile body, which is probably of the nature 
of a polyatomic alcohol, has been discovered by Gerard 1 
m the crude caoutchouc from the Oaboun This substance, 
called by the discoverer dambomte , has a composition 
corresponding to the foimula C^HgOg, is sweetish to the 
taste and soluble m water, and ciystallizes in needles 
which melt at 190° 0 and volatilize between 200° and 
210°. The admixtures may lange from fragments of batk 
or w T oocl to stones or large lumps of clay, such as aie 
sometimes introduced into negrohead rubber, — hay or a 
similar substance being also placed inside to make the 
mass about equal in specific gravity to the genuine article. 
Alum and sulphuric acid are often employed to effect the 
coagulation of the juice ; and traces of the latter remain- 
ing m the rubber appear, in some instances, to work 
mischief. 

All the above-mentioned impurities are m actual practice 
very efficiently removed by the following process The 
lumps of crude caoutchouc are first softened by the 
prolonged action of hot water, and then cut into slices by 
means of a sharp knife, — generally by hand, as thus any 
large stones or other f oi eign substances can be removed The 
softened slices are now repeatedly passed between grooved 
rollers, known as the washing rolleis (fig. 7), a supply 
of hot or cold water being made to flow over them. Solid 
impurities speedily become crushed, and are carried away 
by the water, while the rubber takes the form of an 
irregular sheet perforated by numerous holes The washed 
product contains m its pores a notable proportion of water, 
which is removed by hanging the rubber for some days m 
a warm room. It is now ready either for incorporation 

1 Cornet Rend, i lxm p 820, and Zeil&chrift fvA Chem , 1869, 

p 66. 
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with sulphur and other solid bodies, or for agglomeration 
into solid masses bj means of the masticating machine, 
— an apparatus which consists of a strong cylindrical cast- 
iron casing, inside which there revolves a metal cylinder 
with a fluted or corrugated surface. Some of the rub- 
ber having been placed in the annular space between 
the inner cylinder and the outer casing, the former is 
made to revolve ; and the continued kneading action to 



[Fig. 7. — Holler of Washing Machine. 

which the rubber is subjected works it into a solid mass, 
something like a gigantic sausage. Before commencing the 
mastication it is generally necessary to warmtHe apparatus 
by means of steam; but as the operation proceeds the heat 
produced requires to be moderated by streams of cold 
water flowing through channels provided for the purpose. 
The inner cylinder is generally placed somewhat excentric- 
ally in the outer casing, in order to render the kneading 
more perfect than would otherwise be the case. 

To convert the masticated rubber into rectangular blocks, 
it is first softened by heat, and then forced into iron boxes 
or moulds. The blocks are cut into thin sheets by means 
of a sharp knife, which is caused to move to and fro 
about two thousand times per minute, the knife being 
kept moistened with water, and the block fed up to it by 
mechanical means. Cut sheets are largely used for the 
fabrication of certain classes of rubber goods, — these 
being made by cementing the sheets together with a 
solution of rubber in coal-naphtha or benzol. Most articles 
made of cut sheet rubber would, however, be of very 
limited utility were they not hardened or vulcanized by 
the action of sulphur or some compound of that element. 
After vulcanization, rubber is no longer softened by a 
moderate heat, a temperature of 160° C. scarcely affecting 
it, nor is it rendered rigid by cold, and the ordinary 
solvents fail to dissolve it. It must, however, be distinctly 
understood that it is not the mere admixture but the actual 
combination of sulphur with india-rubber that causes 
vulcanization. If an article made of cut sheet be immersed 
for a few minutes in a bath of melted sulphur, maintained 
at a temperature of 120 ° C., the rubber absorbs about one- 
tenth of its weight of that element, and, althoughsomewhat 
yellowish in colour from the presence of free sulphur, it is 
still unvulcanized, and unaltered as regards general proper- 
ties. If, however, it be now subjected for an hour or so 
to a temperature of 140° 0., true combination sets in, and 
vulcanized caoutchouc is the result. When a manufactured 
article has been saturated with sulphur in the melted- 
sulphur batli, the heat necessary for vulcanization may be 
obtained either by high-pressure steam, by heated glycerin, 
or by immersion in a sulphur-bath heated to about 140° C. 
In this last case absorption of the sulphur and its intimate 
combination with the rubber occur simultaneously. Cut 
sheets, or articles made from them, may be saturated by 
being laid in powdered sulphur maintained for some hours 
at about 110° C, Sheets sulphured in this way cau be 
made up into articles and joined together either by warming 
the parts to be united, or by means of india-rubber solution ; 
after which the true vulcanization, or f£ curing 9 as it is 
termed, can be brought about in the usual way. Another 
method of vulcanizing articles made from cut sheet rubber 
consists in exposing them to the action of chloride of 
sulphur. Either they are placed in a leaden cupboard into 
which the vapour is introduced, or they are dipped for a 


few seconds in a mixture of one part of chloride of sulphur 
and forty parts of carbon disulphide or purified light 
petroleum. Vulcanization takes place in this instance 
without the action of heat ; but it is usual to subject the 
goods for a short time to a temperature of 40! C. after 
their removal from, the solution, in order to drive off the 
liquid which has been absorbed, and to ensure a sufficient 
action of the chloride of sulphur. Treatment with a warm 
alkaline solutionis afterwards advisable, in order to remove 
traces of hydrochloric acid generated during the process. 
Another very excellent method of vulcanizing cut sheet 
goods consists in placing them in a solution of the poly- 
sulphides of calcium at a temperature of 140° C. Rubber 
employed for the manufacture of cut sheets is often 
coloured by such pigments as vermilion, oxide of chromium^ 



Fig. 8.— The Mixing Rollers. 


ultramarine, orpiment, antimony, lamp black, or oxide of 
zinc, incorporation being effected either by means of the 
masticator or by a pair of rollers heated internally by steam, 
and so geared as to move in contrary directions at unequal 
speed (fig. 8 ). Most of the rubber now manufactured is not 
combined with sulphur when in the form of sheets, but 
is mechanically incorporated with about one-tenth of its 
weight of that substance by means of the mixing rollers, — 
any required pigment or other matter, such as whiting or 
barium sulphate, being added. The mixed rubber thus- 
obtained is readily softened by heat, and can be very easily 
worked into any desired form or rolled into sheets by an 
apparatus known, as the calendering machine. Vulcaniza- 
tion is then ensured by exposure for half an hour or more- 
to a temperature of 135°~150° C., usually in closed iron 
vessels into which high-pressure steam is admitted (fig. 9). 
Tubes are gene- 
rally made up 
around mand- 
rels, and allowed 
throughout the 
curing to remain 
imbedded in pul- 
verized French 
chalk, which af- 
fords a useful 
support for many 
articles that tend 
to lose their 
shape during the 
process. Of late 
years a consider- 
able amount of 
seamless tubing Fig. 0.— a Vulcanize?, 

has been made, much in the same way as lead piping, by 
forcing the mixed rubber through a die, and curing as 
above. The calendered sheets are generally cured between 
folds of wet cloth, the markings of which they retain; and 
hollow articles, such as playing balls or injection bottles,, 
are vulcanized in iron or brass moulds, tinned inside and 
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rer y slightly greased. Before ifc is put m* the article is 
roughly put together, and the expansion of the included 
mr forces the rubber into contact with the internal sur- 
face of the mould* or a little carbonate of ammonia is en- 
closed. Belting intended for driving machinery is built up 
of canvas which has been thoroughly frictioned with the 
soft mixed rubber, and is cured by placing it m a kind of 
press kept by means of steam at a dry heat of about 140° C. 
Packing for the stuffing boxes of steam engines is similarly 
prepared from strips of rubber and frictioned canvas* as 
also are the so-called insertion sheets* m which layers of 
rubber alternate with canvas or even wire gauze. India- 
rubber stereotypes are now extensively made use of as hand 
stamps, and attempts have been made to introduce them 
for press and machine printing. A plaster cast of the type 
is, when dry* saturated with shellac varnish and redried. 
Eubber mixed in the usual way with about 10 per cent, of 
sulphur is now softened by heat, forced into the mould* 
and retained there by pressure during the operation of 
curing, which is usually effected in an iron box heated 
over a gas burner to 140° CL 

The ordinary macintosh or waterproof cloth is prepared 
by spreading on the textile fabric layer after layer of india- 
rubber paste or solution made with benzol or coal-naphtha. 
If cotton or Imen is used, it is usual to incorporate sulphur 
with the paste, and to effect vulcanization by steam heat , 
but, when silk or wool is employed, no sulphur is added to 
the paste, the dried coating of rubber being merely brought 
into momentary contact with the mixture of chlonde of 
sulphur and carbon disulphide already mentioned. Double 
texture goods are made by uniting the rubber surfaces of 
two pieces of the coated material Air goods, such as 
cushions, beds, gas bags, and so forth, are made of textile 
fabrics which have been coated with mixed rubber either 
by the spreading process above described, or by means of 
heated rollers, the curingbeingthen effected by steam heat 
The manufacture of overshoes and fishing boots is an 
analogous process, only the canvas base is more thickly 
coated with a highly pigmented rubber of low quality 
The articles are first fashioned by joining the soft material , 
they am then varnished, and afterwards cured m ovens 
heated to about 135° G The fine vulcanized tf spread 
sheets 19 are made by spreading layers of india-rubber solu- 
tion, already charged with the requisite proportion of 
sulphur, on a textile base previously prepared with a 
mixture of paste, glue, and treacle Vulcanization is then 
effected by steam heat, and, the preparation on the cloth 
being softened by water, the sheet of rubber is readily re- 
moved. The required thickness of the spread sheet is very 
often secured by the rubber-faced surfaces of two cloths 
being united before curing The threads used m making 
elastic webbing are usually cut from spread sheets. The 
manufacture of springs, valves, and washers does not re- 
quire any very special notice, these articles being generally 
fashioned out of mixed rubber, and vulcanized either in 
moulds or in powdered French chalk. Boilers are made 
to adhere to their metad spindles by the intervention of a 
layer of ebonite, and after vulcanization they are turned. 
In order to_ make spongy or porous rubber, some material 
is incorporated which will give off gas or vapour at the 
vulcanizing temperature, — such as carbonate of ammonia, 
crystallized alum, and finely ground damp sawdust 
Uncombined sulphur is injurious, and often leads to the 
decay of vulcanized goods ; hut an excess of sulphur Is 
generally required in order to ensure perfect vulcanization. 
Sometimes the excess is partially removed by boiling the 
finished goods with a solution of caustic soda, or some 
other solvent of sulphur. In other cases the injurious 
effects of free sulphur are obviated by using instead of it I 
a metallic sulphide,— generally the orange sulphide of j 
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antimony, but, for the best lesults, it is necessary that 
this should contain from 20 to 30 per cent, of uncombined 
sulphur. 

When the vulcanization of rubber is carried too far — say 
fiom the presence of a very large proportion of sulphur 
and an unduly long action of heat, the caoutchouc becomes 
hard, horn-like, and often black Eubber haidened by 
over-vulcanization is largely manufactured undei the name 
of ebonite or vulcanite Ifc is usually made by incorporat- 
ing about 40 per cent, of sulphur with purified Borneo 
rubber by means of the usual mixing rolleis, shaping the 
required articles out of the mass thus obtained, and heating 
for six, eight* or ten horns to from 135° to 150°. Ebonite 
takes a fine polish, and is valuable to the electrician on 
account of its insulating properties, and to the chemist and 
photographer because vessels made of it are unaffected by 
most; chemical reagents A kind of vulcanite which 
contains a very large proportion of vermilion is used, 
under the name of dental rubber, for making aitificial 
gums. 

The following list of walks and papers on the i ahber industry 
enumerates the writings which are calculated to he especially useful 
to the enquirer — Charles Goodyeai, Grim Elastic audits Varieties , 
Few Haven* USA, 1853, Fuecluch Haizei, Gutta-Fer cha und 
IiautschiiJi, ikr Eorhommcn, &c , "Weimar, 1853, Paulm Desor- 
meaur, Nommu rmnucl couplet dit fabr leant cVohgcts en caoutchouc , 
cii gutta-percha, et en gomme factice, 424 pp», Pans, 1855; G E. 
Schmidt, Em Fah leant non Kautschulc und Gutta-Percha JFaaren , 
207 pp . Weimai, 1856, Thomas Hancock, Origin cmd Pi ogic&s of 
the Indum-Pubbci Manufacture m England, London, 1857, Heinuch 
Keysserlmg's edition of Fiieduch Haizeds Gutta-P&uha und Kaut- 
schuk, 273 pp and atlas, Weimar, 1864, Abridgments of Bpcu ft ca- 
tions ? dating to the Preparation of IndiciMlulbcr and Gutta-Pa Gut, 
1791-1866, 262 pp , punted by older of the Commi&sioneis of 
Patents, London, 1875, “ India-Rubber aiul Gutta-Peiclia,” a senes 
of articles in. the Universal Engineer , vol n , Manchester, 1879, 
Franz Clouth, Ew Kaut&chuh Industrie, 76 pp , Weimar, 1879, 
T. Bolas, Qantor Lectwcs on the India-Fuhbm and Gutta-Percha 
Industries , London, 1880, M Maigne, Nouveau manual compht 
du faineant d’objets en caoutchouc , &c , 2 vols , 506 pp , Pans, 
1880 (T B.) 

IHBIOTMENT, in English law, is a formal accusation 
in writing, laid before a grand jury, and by them presented 
on oath to a court of competent jurisdiction. It is thus 
distinguished from a mere presentment by the grand jury 
made on information within then own knowledge, and irom 
an Ineokmatiof (q v ), by which a piosecution is instituted 
at the suggestion of a public officer without the intervention 
of a grand jury. The grand jury hears m private the 
witnesses la support of the application, and, if it considers 
that a qrrma facie case has been made out, it is its duty to 
find the indictment “a true bill." Otherwise ifc sends the 
indictment into court torn up, which is a finding of t( no 
bill ” In this case the indictment is satcl to be ignored. 
An indictment is said to consist of three parts— the com- 
mencement or caption, the statement of the facts constitut- 
ing the crime, and the conclusion In each part appi opriate 
and highly technical language is still used, but veibal pre- 
cision is not so essential as it once was, and departm e from 
the ordinary formalities, if it involves no misapprehension 
or mistake, does not make a flaw m the indictment. The 
formal commencement of an indictment is aftei the follow- 
ing style: — u Middlesex to wit The jurors for our lady 
the Queen on their oath present,” <fee The name of the 
county and district; m the margin is the “ venue,” and it 
should in general be the county m which the offence was 
committed, or the district over which the jurisdiction of the 
court extends An indictment concludes with the avoids 
" against the peace of our lady the Queen, her crown and 
dignity,” if the offence is a crime at common law. If tho 
offence is a crime by statute, the indictment must also use 
the words “ against tire form of the statute in such case 
made and provided.” In the te statement great care must 
he taken to set forth the facts of the case with certainty 
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and precision. It may be mentioned that in the Cnmmal sufficient to describe the latter, the more important process. 
Code Bill, which has been drafted on behalf of the ciowu as it is conducted m Bengal, where the most highly esteemed 
by Mr Justice Stephen, and revised by a judicial commas- varieties of indigo are made The cut leaves and stems 
mon, it is proposed to substitute for the existing formalities are tied up into small bundles and conveyed at once to 
a simple statement of particulars, with a reference to the the factory, m which there aie two ranges of large tanks 
section of the code defining the offence. An indictment or vats, one senes being at a lower level than the other, 
lies “ for all treasons and felonies, for misprision of treasons In the upper or feimenting vats the bundles are sub- 
and felonies, and for all misdemeanours of a public natuie merged , and cross-bars are fixed over the vats. A fermen- 
at common law ” And if a statute prohibit a matter of tation more or less rapid ensues, its completion occupying, 
public grievance, or command a matter of public conveni- according to the temperature, from nine to fourteen horns, 
ence, all acts or omissions to the contrary, being mis- The progress of the operation is judged by the tint assumed 
demeanours at common law, are punishable by indictment by the water, which under favouiable conditions should 
if no other mode of proceeding is pointed out by the statute at the end of this stage be of a fine clear yellow colour 
The statement of the offence is called a count, and an In this condition the liquid is run off into the lower vats, 
indictment may consist of seveial counts But only one in which it is necessary to maintain it m a state of 
offence ought to be charged m each count, and offences of violent agitation. Tor this purpose a number of men, 
a different nature, e y., murder and burglary, should not be armed with long bamboos, enter the vats and lash the water 
chaiged m the same indictment. Until recently it was incessantly for two or thiee hours, thus constantly exposing 
thought improper to charge theft m one count and receiving new surfaces to the air, Gradually the liquid assumes a 
m another of the same indictment, but that is now made green colour, and indigo appears m broadish flakes, which 
possible by statute So a prisoner may be charged as as it forms begin to sink After this transformation 
accessory before the fact m one count, and as accessory complete, the liquid is allowed to settle, and as the indigo 
after the fact in anotliei At common law an indictment sinks the clear liquid is drawn off m a series of discharges 
may be preferred at any time after the offence committed ; by pipes at different heights in the vat, The deposit of 
but various periods of limitation have been fixed by statute indigo is then placed in a boiler, and, to pievent any further 
in special cases For example, certain kinds of treason fermentation, is raised to the boiling point After resting 
must be prosecuted within three years for about a day, it is boiled foi three or four hours, and 

Prosecutions by indictment m the United States gene- then filtered over a thick filtering cloth, and the paste is 
rally resemble those of English law, the offence being dned by pressure, The cakes formed during the pressing 
charged as “against the peace and dignity of the state 01 are then put away to dry gently in the shade, and in a 
commonwealth,” unless it is a statutory offence, when the few days are ready for packing. 

conclusion “against the statute,” &c , is used Bengal indigo of good quality forms a porous earthy 

INDIGO is a well known and exceedingly valuable blue mass, light and easily pulverized, and when newly fiactured 
dyeing material. The substance has been known among it has that brilliant purple-blue colour distinctively known 
Western communities fi oman early period, being mentioned as indigo, with a kind of coppeiy lustie. Experts distm- 
by Dioscoiides as ’IvSt/cov, and by Pliny as Indicum; when guish upwards of forty qualities of Bengal indigo, pnnci- 
lt made its appearance m England it was called mdico pally characterized by varying shades of colour — the m- 
As all these names show, the material in its origin and feuor qualities being dull m hue, with greenish or greyish 
production is closely related to India, among the commer- tones, hard, dense, and not readily broken, The varieties 
cial commodities of which it has always occupied a distmc- of indigo which come into the European markets are elassi- 
tive and important place. It was not, however, till after fied according to their sources the classes most frequently 
the establishment of the Cape route to India that indigo met with aie Bengal, Oude, Madras, Manila, Java, Egypt, 
came to be largely used m the dyeing establishments of Guatemala, Caraccas, Mexico, and Brazil The best 
Western Euiope, woad having m earlier times been utilized qualities are the Bengal, Java, and Guatemala 
for purposes to winch indigo was subsequently applied The condition m which the mdigo-yielchng principle 

As a commercial substance mdigo is entirely obtained exists m the fresh plants has been a subject of some 
fiom the vegetable kingdom, although it may be produced, speculation and controversy. Dl Schunck has investi- 
m minute quantity, from a principle contained in unne, gated the leaves of the woad ( Isatis tinctona ), the Chinese 
and its synthetical formation has also been accomplished, indigo-plant (Polygonum tinctormm ), and others, and from 
The number of plants from which mdigo may be procured all these has isolated a glucoside body xndican, which, under 
is known to be large, but only from a very few is it pre- the influence of dilute mineral acids, is decomposed, forming 
pared in practice These aie various species of the indigotm or indigo-blue and a variety of glucose which he 
leguminous genus Luligqfera, especially the four species L calls mdiglucm. It lias been assumed that the same 
tmctorm , I Aml } I chsperma, and I ca gent ea , and it is principle resides in Inchgofem as m these other plants, and 
said that m China Polygonum lAmtormm and other non- is the efficient source of the dye-stuff from that genus In 
leguminous plants are used as the source of lan or Chinese the decomposition of mdican theie are formed - — m addition 
mdigo. The woad plant, Isatis tinctona , owes its value as to indigo-blue — indigo-ied (mdigo-rubm 01 indigo-purptuia) 
a dye to the presence of mdigo matter, although indigo is isomeric with the blue, mcligo-brown, and mdigo -gluten, all 
not actually prepared from it The most important of which, forming pait of the precipitate, modify tin? colour 
source of mdigo, and that most generally cultivated, is I of the product, and render commercial mdigo a compound 
tinctona , which is an herbaceous plant growing 3 to 5 feet body Indigo also contains a. certain amount of inorganic 
high, and having bipmnate leaves It is m the leaves that matter and other non-tmctorial constituents, so that the 
the ludigo-yLeldmg piinqiple chiefly lesides, and these aie proportion of mdigo-blue may vary from about (2 down to 
most gorged with it at the period when the flower-buds are 12 or 14 per cent, of the mass. Pure mdigo -blue or 
about to open. It is then that the plant is cut down; and indigotm, C 16 H 10 N 2 O 2 , is a neutral body of a deep blue 
in some regions the same stock yields m one year a second colour, destitute of taste and odour, and insoluble m water, 
and even a third crop of stems dilute acids, and alkalies, and m cold alcohol and ether. 

Two principal methods of preparing mdigo are pursued, Boiling alcohol, ether, and aniline dissolve it, as do also 
— dried leaves being operated on m the one, while the fresh petroleum, benzene, clilorofoim, and phenol, melted sperma- 
green stalks and leaves are used in the other. It will be [ ceti and stearic acid, and several oils It sublimes at 
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290°~30(P C, giving off violet vapours wluck condense 
mto right rhombonM prisms possessing a brilliant coppery 
lustre. By destructive distillation, mdigotin yields, among 
other products, aniline,— ft circumstance to which that now 
well-known budy owes its name (from the Sanskrit nili 
through the Portuguese and, indigo). Treated with 
oxidizing agents, mdigotin takes up oxygen, and is con- 
verted into isatin, thus — 

,0 . ~r 20 -=- jP, , 

Indigotm It.fttin 

and by further oxidation nitro -salicylic acid and picric 
acid are evolved, The most valuable character, however, 
of indigotin is found m its behaviour under the influence 
of hydrogenizing or reducing agents In the presence of 
nascent hydrogen indigotin absorbs that element and is 
converted into white indigo, a colourless body which is 
readily soluble m alkaline or earthy alkaline solutions, and 
by simple exposure to the air re- oxidizes and reverts to its 
original blue condition indigotin The reduction to white 
indigo is thus formulated — 

Advantage is taken of the&e properties in d> exng with 
indigo as detailed under Dyeing, vol vil pp. 576-7. See 
also Calico-printing, vol iv pp. 689-90. 

Indigo when dissolved in strong sulphuric acid, forms 
with it two acid compounds, both of which have limited 
industrial applications. These are (1) sulphindigotic acid, 
C 10 H a N *0 4 (S0 3 H) known also as sulphate of indigo or 
soluble blue indigo, and (2) sulphophoemcic acid, sul- 
phopurpuric acid, or indigo purple, C 10 H 0 No0 2 (SChH). 
These bodies are formed together in the sulphuric acid 
solution of mdigo , but, as the second is insoluble in weak 
acids, it precipitates when the solution in which it is 
formed is largely diluted with water. Both these acids are 
soluble in water The first was formerly used in dyeing 
Saxon-blue on wool and silk, a style now little known , 
and the sodium salt of the second is known as red mdigo 
carmine 

The synthetical preparation of indigo is a subject which 
has long occupied the attention of chemists, as obviously 
any means by which the substance might be artificially 
obtained on a commercial scale could not fail to be of 
great industrial value The numerous efforts made in this 
direction appear at last (1881) to be crowned with success , 
and there is now little doubt that artificial indigo will soon 
become a commercial product It is to Professor Adolf 
Baeyer of Munich that the measure of success already 
attained m manufacturing indigo is du& For many years 
he has patiently investigated the molecular constitution of 
indigotin and its derivatives. From isatin, prepared by 
the oxidation of indigotin, Baeyer and Knob produced 
successively di oxmdol, C ia H u N 2 0 4 , oxmdol, C 16 H 14 N 2 (X, 
and indol, G 1& H U N 2 Baeyer at a later period, with the 
assistance of Emmerfing, succeeded m producing indol fiom 
cinnamic acid, and as that body can be prepared from coal- 
tar a new connecting chain was established between mdigo 
at one extreme and coal-tar at the other, meeting in indol 
just as at a much earlier date they had similarly met in 
aniline. The task remained of reconverting these deriva- 
tives of indigotin into that body, and towards that, in 
1870, Baeyer and Erameriiag, by heating isatin with 
phosphorus trichloride, acetyl chloride, and phosphorus, 
succeeded in obtaining a mixture of indigotin and xndigo- 
rubin. In 1878 the further steps necessary to complete 
the cycle were accomplished by Baeyer, when from phenyl- 
acetic acid he prepared oxmdol. Acting on oxmdol by 
nitrous acid he produced mtrosoxmdol, which in its turn, 
by treatment with nascent hydrogen, was transformed into 
amidoxindol, a body which on oxidation yielded isatin. 
Thus the series of transformations was complete, but they 


weie effected by a process so roundabout and elaborate as 
to preclude all hope of any commercial issue from the 
method. Quite recently Baeyer, coming back to the 
use of cinnamic acid, has devised the much simpler and 
moie dnect process which now promises to become, and 
indeed already is in operation as, a method for the com- 
mercial pi eparation of mdtga By treating cinnamic acid 
with nitric acid, ortho-xutro-cmnamic acid is prepared, 
which on exposure to bromine vapour readily combines 
with that body, forming ortho-mtro-dibrom-hydro-cmnamic 
acid This substance when treated with caustic alkali is 
converted by the loss of the bromine into ortho-nitro- 
phenyl-propiohc acid, which, lastly, when heated m an 
alkaline solution of grape sugar develops into mdigotin 
The steps m the process are therefore represented thus * — 

(1) C 6 H 5 C 2 H ,COOH+NO i HO»*0 B H 4 (If0 4 ,)C a H a COOH +H a 0 

Cinnamic acid Nitnc acid Nitio cinnamic acid Watei 

(2) C,H 4 {ffO J W 1 H J COOH + 2Bi =C 0 H 4 (NO,)C,H,Bi,COOH 

Nitro cinnamic acid Bi omine Nitio-ctil>iom cinnamic acid 

(8) CsH.CNO^CoH.Bi ..COOH-f SNaOH^C^NO^CLCO 0H+2NaBi +211,0 

Caustic Nitio pi opiolic 
soda acid 

(4) 2C s TT,IsO J + 2Hi - C 15 H 10 K 2 O, + 2C0, + 2H 2 0 

Nitio-piopiol c Indigotin 

acid 

The nitro-propiolic acid is now being manufactured by 
the Badisehe Amhnfabnk as a material for indigo printing 
The acid has simply to be printed on the cloth with a 
thickening containing grape sugar and alkali, and, by 
steaming, indigo is developed m the fibre This reaction 
is in itself a matter of no small importance, seeing that 
the printing of mdigo direct is an extremely troublesome 
operation Hitherto indigo in mass has not been pro- 
duced, but there can be little doubt that the remaining 
difficulties, among which is the present expensiveness of 
cinnamic acid, will soon be overcome, and that aitificial 
mdigo will take its place among ordinary chemical manu- 
factures. (J* pa ) 

INDIUM, a metal discovered with the aid of the 
spectroscope in 1863 by Keich and Eichter when testing 
certain specimens of Freiberg zinc-blende for thallium. 
Instead of the brilliant green line characteristic of this 
latter metal, they observed an intense indigo-blue line 
occupying a position different from that of any known line, 
and were thus at once led to suspect the presence of a 
previously unknown element The name indium was chosen 
for the metal, when they succeeded m isolating it, on account 
of this circumstance. It has since been detected m 
blendes fiom various sources, but always m extiemely 
minute amount, and still remains one of the laiest of the 
elements Indium is best prepared fiom crude zmc made 
from indium- containing blendes. As it is less positive than 
zmc, if the crude zmc is tieated with insufficient hydio- 
chloric acid to dissolve it completely, a residue is obtained 
containing all the mdium together with seveial other metals 
also present m small quantity m the zmc The propel ties 
of mdium have already been paitially descnbecl (vol. v. p. 
533). Its flame spectrum exhibits, besides the indigo-blue 
line (w. 1. £509), a violet line of w 1 4101. Lockyer has 
stated ( Royal Society Proceedings, 1878, xxvm p. 177) that 
the strongest line in photographs of the spectrum of indium 
m the electric aie is, as already recorded by Thakhi, the h 
line of hydi ogen, the hydrogen line near G being, however, 
absent. He argues that this is not to be explained by the 
supposition that the mdium contains occluded hydrogen, 
since none of the hydrogen lines Become impressed on the 
plate when palladium-hydrogen is volatilized in the arc. 
Indium is commonly regarded as closely allied to aluminium, 
on account of the general resemblance of corresponding 
compounds of the two metals, and especially on account of 
tho existence of an indium alum isomorphous with ordinary 
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alum Hence indium chloride is usually represented by 
the formula In 2 Cl G , the formula of aluminium chloride 
being Al 2 Ci 0 Y and C Meyei have recently found, 
however, that the density of its vapoui at a bright led 
heat corresponds with the formula InCl p indicating that 
indium is a triad and not a tetrad like aluminium and 
non Aluminium and iron (feme) chloride boil readily 
at a temper atuie below that at which sulphui 01 mercury 
boil, but indium chlonde does not volatilize m the vapour of 
perchlorodiphenyl, which boils considerably above 440° C , 
and only slowly sublimes m the vapour of phosphoius 
pentasulphide (bp 530°), It evaporates by no means 
lapidly at a dull red heat, but is momentaiily convex ted 
into vapour at a bright red heat, furnishing a gas which 
behaves normally It is noteworthy that aluminium 
chloride decomposes entirely at a temperature very little 
above that at which it gasifies The issue raised by the 
Meyers’ observation is of considerable theoretical interest, 
and the subject demands further investigation 

INDORE, or the Territories of the Mahardjd of Holkai, 
is one of the principal native states m India, undei the 
Central India Agency The name of the state is taken 
from that of the capital Indore, 22° 42' N. lat , 75° 54' E. 
long The territory consists of many isolated tracts , but 
since 1861 arrangements have been made to concentrate 
the state as much as possible, and lands which were 
formerly held by Holkai m Ahmednagar district and m 
the Deccan have been exchanged for districts an iip&iff&n&s 
box dei mg on the Neibuclda (Narbadd) river and the 
tract m which Indore town is situated. The area of the 
whole of Holkar’s territories is estimated at 8075 square 
miles. Of these districts, those situated to the north are 
diained by the river Chambal and its feeders, those to the 
south by the Neibudda. The tiacts are fertile, producing 
in abundance excellent wheat and other grains, pulse, 
sugar-cane, cotton, and opium. The poppy is so generally 
cultivated that, when in bloom, it gives the country the 
appearance of a vast garden Tobacco is also grown to a 
great extent, and is of admirable quality. 

The great Ymdhyd lange traverses the southern division 
of Holkar’s dominions, m a dnection from east to west, a 
small portion of the territory lying to the north of the 
mountains, but by much thelaiger part to the south The 
latter is a portion of the valley of the Neibudda, and is 
bounded on the south by the Satpura mountains Basalt 
and othei volcanic formations predominate m both ranges, 
although there is also much sandstone. The Nerbudda 
traverses Indore ft om east to west, and the valley at 
Mandlesar, m the central pait of the district, is between 
600 and 700 feet above the sea. The general appearance 
of the country is that of an undulating valley intersected 
by low rocky ranges, in some parts thickly clothed with 
stunted jungle, which also covers considerable tracts m the 
plains. The forests of the state form two belts, the 
southern and the northern. The former, which is con- 
sidered unhealthy, borders on the Sdtpura range, and the 
latter, a healthy tiact, on the Ymdhyd hills From its 
niter-tropical position, the climate of Indore is sultry, the 
thermometer ranging from 60° to 90° Fahr m the house. 
For some months from the close of the periodical rains, 
malaria is so deadly in the jungles that no European 
ventures into them. 

Besides the ruling tribe of Marhattds, the population 
comprises many other classes of Hindus, a few Mahome- 
tans, and a considerable number of Gkmds and Bhils. The 
Ymdhyd and Sdtpura ranges are peculiarly the country of 
the Bhils, who are considered to have been the earliest 
occupiers of the soil, This lace is one of the wildest in 
India, its people living for the most part on vegetables, and 
game, or on the plunder of their more civilized neighbours. 
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They have, however, of late years been brought into more 
peaceful habits of life The population of Holkai ’s 
temtones was estimated m 1875 at 635,450 The revenue 
in 1875-76 amounted to .£459,800, and the disbursements 
to £405,100. The number of schools in 1876 was 77, 
attended by 3235 pupils, costing the state £3000. The 
principal educational establishment is the Rdjkumai college, 
for the education of the sons of the chiefs and nobles of 
Central India. The institution is maintained by the British 
Government, and is located wifchm the giounds assigned for 
the purposes of the iC Residency ” The governor-geneial’s 
agent for Central India has his headquarters at Indore town. 
A bianch line from the Great Indian Peninsula Railway, 
known as the Holkar State Railway, runs from Khandwa 
junction to Indore. The principal engineering works aie 
the ascent of the Ymdhyd range and the bridge over the 
Nerbudda river From Indore the line is taken up by the 
Neemucli Railway through pait of Smdhia’s dominions, 
connecting Indore with Nashdbdd, and finally with Delhi 
and Agia. The chief means of communication are the 
Bombay and Agra Trunk.Road, which runs through Indore, 
with blanches at Mliow and Dhai, &e , another road, 80 
miles m length, joins Indore with Khandwa, crossing the 
Nerbudda by ferry 

Theie are cotton mills at woik m the state, which have 
proved a legular souice of income, as they turn out cloth 
for which theie is a ready market. In 1878 the number 
of spmdles was 10,000. Indore city contains a charitable 
and leper’s hospital, and a dispensary Cholera frequently 
pievails 

History — The founder of this dynasty was Malhar Edo, 
the son of a shepherd, wdio lived m the village of Hoi, in 
the Deccan, whence he derived the surname of Holkar, tlie 
adjunct “kae,” <c kar,” or “kur” signifying inhabitant 
Disdaining his father’s occupation, he enlisted m a troop 
of hoise , his rise was rapid, and he eventually became one 
of the most distinguished leaders in the first Marhattd in- 
vasion of northern India, and obtained many possessions 
north of the Neibudda and abont Indore by giant from 
the peshwd. At his death he was succeeded by Ms grand- 
son Malli Edo, who died shortly after his accession Alia 
Bdi, the mother of Malli Edo, then took the management 
of affans, and appointed as commander of her army Malhar 
Tiikaji Holkar, a chief of the same tribe as, but m no way 
i elated to, Malhar Rdo Aha Bdi died m 1795, and was 
not long survived by Tiikaji Edo, after whose death the 
power of the house of Holkar was neaily extinguished by 
family quarrels and the dissensions which distracted the 
Marhatta confederacy at the close of the last century. 
The fortunes of the family were, however, restoied by 
Jeswant Rdo, an illegitimate son of Tfikaji Holkar, who, 
after a signal reverse from the army of Sindhia, employed 
European officers to introduce their discipline into his 
army, and in 1802 defeated the united forces of Sindhia 
and the peshwa at the battle of Poona. Twice Holkar 
attacked British territory, but was totally routed, and 
finally was forced to sign a tieaty on the banks of the 
Bids, by which he was stripped of many of his conquests. 
He died insane in 1811, and was succeeded by his son 
Malhar Rdo, during whose minority the state was tom by 
the most violent dissensions, and overrun by Pmdans 
The army mutinied, and British intervention became 
necessary to restore the government. Malhar Rdo dying 
m 1833 without issue, his wife and mother adopted 
Martaud Edo Holkar as his successor He was summarily 
deposed by Harf Edo, a cousin of Malhar Rdo, whos^e 
accession was welcomed by the troops. His rule was a 
tissue of intrigue and disoider. He died in 1843, and his 
adopted son, who succeeded him, died m a few months, 
leaving no heir. The succession was declared to rest with 
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the British Government, and Tiikaji. Edo (the present 
mahdrijd), at that time eleven years old, was selected and 
placed on the gadl Holkar maintains a military estab- 
lishment of 3100 regular and 2150 irregular infantry, 
2100 regular and 1200 irregular cavalry, ancl 310 artillery- 
men, with 21 field guns equipped 

INBRE, a department of central France, consisting of 
parts of the old provinces Bas-Berry, Orl£anais, and Marche, 
is bounded FT, by the depaitments of Inch e-et-Loire ancl 
Loir-et-Chei, E. by Cher, S. by Creuse, Haute-Yienne, 
and Vienne, and W, by Vienne and Indre-et-Loire. It 
lies between 40 3 22' and ±7 3 15' 3ST, lat , ancl between 0 3 
52' and 2 3 13' E. long., being GO miles m length from north 
to south and 54 miles m breadth from east to west. It 
derives its name from the river Indre, which flows through 
it from south-east to north-west. The Creuse, Claise, and 
Vienne, tributaries, like -the Indre, of the Loire, are the 
other principal streams, The surface forms a vast plateau, 
sloping from south to north, and divided into three districts, 
the Bois-Ohaud, Champagne, and Brenne, varying with 
the characteristics of the soil. The Bois-Chaud is a large 
well-wooded plain, comprising seven-tenths of the entire 
area, and covered with a sandy and stony soil. In the 
uver valleys, however, the soil is extremely fertile. The 
Champagne, a bare though fertile distnct to the north- 
west, produces abundant cereal crops, and affords excellent- 
pasturage for Inge numbers of sheep, celebrated for the 
fineness of their woo! The Brenne is an unhealthy marshy 
district to the south The climate of Indie is mild ami 
temperate, though moist. On the southern heights the 
cold is often severe, and throughout the department the 
crops suffer much from hailstorms. The growth of cereals 
in Indre exceeds the requirements of the inhabitants, 
the pasturage is good ancl abundant; and there are 
numerous valuable forests of oak, elm, beech, and other 
timber. Fruit-trees are plentiful, and market-gardening 
h a flourishing industry. The vine is cultivated to a small 
extent, and yields a mediocre red wine. Chestnuts, potatoes, 
turnips, beetroot, hemp, and colza are also grown. The 
rearing of horses and homed cattle is earned on in the 
Bois-Chaud, and of sheep in the Champagne. The mineral 
resources of the department include large quantities of iron, 
besides marl, sandstone, limestone, marble, lithographic 
and mill-stones, granite, and other stones. The chief 
industry is the working of the iron; tobacco, paper, 
parchment, cloth, woollen goods, leather, felt, pottery, 
porcelain, bonnets, scythes,, ancl tiles are also manufactured. 
Indre has considerable trade in its natural productions and 
manufactured articles, and in woo], horses, and oxen. 
Ole [department m divided into the arrondissements of 
CMieafiroux, Le Blanc, La CMtre, and Issoudun, with 23 
cantons and 245 communes. The chief town is Chlteau* 
rour. The total areais 2824 square miles, and the popula- 
tion in 1868 was 277,860, ancl in 1876 28 J, 248. 

INDRE-ET-LOIRE, a department of central France, 
consisting of parts of the old provinces Touraine, Orl4anais, 
Anjou, and Marche, is bounded IT. by the departments of 
Sarthe and Loir-et-Cher, E. by Loir-et-Oher and Indre, 
R and S.W. by Vienne, and W. by Maine-et-Loire. Ifc 
lm between 46° 45' and 47° 43' N. lat, and between 0° 
4' and 1° 18' E. long , being 70 miles in length from north 
to south and 59 m breadth from oast to west. It derives 
its name from the Loire and its tributary the Indre, which 
flow through ifc, The other chief affluents of the Loire in 
the department are the Loir, Cher, and Vienne. Indre-et- 
Loire is generally level, and conveniently divides itself into 
the following districts, according to the characteristics- of 
the soil, the G&trae, aflat sterfle region to the north of 
the Loire, with some forests; the Varenne, a rich and 
fertile district between the Loire and Cher , the Cham- 
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peigne, a chain of vine-clad slopes, separating the valleys 
of the Cher and Indre ; the Y Avon, between the Loire and 
Vienne, the most highly cultivated district, but subject 
to inundation by the former river ; the plateaus of Sainte- 
Maure, a bare hilly region, the most unproductive of the 
department , and the Brenne, between the Claise and 
Cieuse, forming part of the marshy territory which extends 
under the same name into Indre The valley of the Loire 
in this department, fiom its beauty and fertility, receives 
the name of the Garden of France. The climate of Indre- 
et-Loire is singularly agreeable and equable, avoiding 
extremes of both heat and cold. About two-thirds of the 
entire area is suited for cultivation, hut the south far 
exceeds the north in. fertility. Cereals of all kinds are 
grown in greater abundance than is requnecl by the 
inhabitants. Vines are cultivated to a considerable extent, 
and yield excellent white and red wines, exported chiefly 
to Holland and Belgium Vegetables, potatoes, fiuits 
(plums especially being cultivated f oi the trade in prmeai/xt 
de Tours), hemp, liquonce, coriander, anise, tiuffies, walnuts, 
and mulberries are also produced Owing to the deficiency 
of well-wateied pasture, domestic animals aie few Agri- 
culture has been fox some time in a backward state, from 
the conservative adherence to old systems and implements 
by the small peasant proprietor, who hold much of the land 
The mineral resources of the department aie unimportant 
Iron, marble, limestone, millstone, lithographic stone, and 
various kinds of marl are worked. Copper, though found, 
is not worked The presence of clay, suitable for bricks 
and pottery, has encouraged the manufacture of these 
articles. The chief industry is the manufacture of gun- 
powdei at Bipaut neai Tours. Bilk-weaving, foimerly very 
flourishing, is again beginning to revive The refining of 
beetroot sugar ancl the preserving of fruits occupy many 
hands. Cloth, carpets, files, woollen goods, paper, and basket 
work are made in the department ; and there is a consider- 
ble tiade in many of the manufactured articles. Indre- 
et-Lone is divided into the arrondissements of Tours, 
Loches, and Chmon, with 24 cantons and 282 communes. 
The chief town is Tours, The total area is '2360 square 
miles, ancl the population m 1866 was 325,193, and m 
1876 324,875 

INDULGENCE, in Roman Catholic theology, is defined 
as the remission, m whole or in pait, by ecclesiastical 
authority, to the penitent sinner, of the temporal punish- 
ment due for sin 1 The word (from indulged , ancl perhaps 
connected with dulcis) in its classical use has the meaning 
which it still hears m ordinary parlance; but by post- 
classical writers it is often employed in a more special sense 
to denote a remission of taxation or of punishment. The 
I Codex Tlieodosicinus has two titles “De indulgentiis 
debitorum ” (lib. xi. tit. 28) and “De indulgentiis 
criminum ,} (lib. ix. tit. 38) In this sense it was taken np 
by ecclesiastical writers; thus Ambrose says “nemo recte 
egerit pcenitentiam nisi a Deo per Christum speravent m- 
dulgentiam f and Augustine (Con, 3) quotes Beticius 

of Autun (313 ad) to the effect that “baptism is the 
principal indulgence known to the church.” The natural 
and actual synonyms of the word are “gratia,” “venia,” 
“ relaxation and “remissio.” 

The penitential discipline of the ancient church was very 
severe m its treatment of a large class of scandalous offences ; 
and in the canonical punishments or penances (which from 
a very early date began to be determined with considerable 
precision) time]] was always a prominent element But a 
certain power of showing leniency (<£tAav0poma) or the 

1 * * E&fc antem m&ulge'cta rennssio p sense temporalis adlnio post 
ab^olutionm saoiament&km peccatis debits, inforo mtemo coram Deo 
valida, facta per applicationem thesauri ecclesise a supenoie lcgitimo 
(Perrons, Pfcul Theol , “Tiact. delndtilg ,”piocein.) 
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reverse, in tlie way of shortening or lengthening the 
prescribed duration of the period during which ecclesiastical 
penance was to he done, was always left to the discretion 
of the bishop. An early and explicit proof of this is 
found in the fifth canon of the council of Aneyra (314). 1 * 
This discretionary leniency was sometimes, as appears from 
the writings of Cypnan, granted by the bishop on the 
intercession of those who weie witnessing for the truth m 
pnson; sometimes also at the instance of the civil magis- 
tiate The episcopal power was occasionally exercised, not 
only m a shoitemng of the canonical duration of the penance, 
hut m some mitigation of the nature of the penalty itself 
(Syn. Ancyr, can. 2) We find indications at a very 
eaily period that some of the minor ecclesiastical offences 
could he readily and canonically atoned for by almsgiving 
(Aug, Be Fid. ct Op , c, 19); thus gradually arose, by 
steps which can readily be conjectured, a regular system 
of commutatious (reclemtiones, commutationes), set forth 
m c< libri penitent! ales, ,J offering staking analogies to the 
piovisions made by the various criminal codes by which 
the Theodosian was supplanted throughout Europe In 
the Penitential of the Greek Theodore of Canterbury, for 
example (690), which is to be found mMigne’s Patiologia , 
a canonical fast of days, weeks, or years may be redeemed 
by saying a proporlionable number of psalms, or by paying 
an adequate fine For more than four centuiies this work 
held a position of great authority all over Europe At the 
time of the crusades, to go to Palestine and take paifc m 
the struggle against the infidel was held to be a woik of 
such extraordinary meiit as to render unnecessary any other 
penitential act on the part of the smner who engaged m it. 
Thus at the council of Clermont, held under Urban II 
(1095), it was decreed “iter lllud pro omul poenitentia 
reputetur ” The great schoolmen weie the fiist to reduce 
to a theory the praxis which had gradually thus sprung up 
within the Western Church That theory may be said to 
resolve itself into the two positions — (1) that, after the 
remission of the eternal punishment due for sin, theie 
remains due to the justice of God a certain amount of 
temporal pain to be undergone, either before death in this 
world, or after death m purgatory , (2) that this pam may 
be remitted by the application of the supei abundant merits 
of Christ and of the saints out of the tieasury of the church, 
the administration of which tLeasuiy is the pieiogative of 
the hierarchy. A characteristically elaborate statement 
and defence of these theses will be found in the supplement 
to the jSumma of Thomas Aquinas (p, 3, qu, 25) and in 
the Simma of Alexander Halesius (p. 4, qu. 23, art. 2, 
membr. 5). In their Tridentme form they occur in sess. 
G, can. 30, and sess. 14, can. 12-14. With these passages 
must be compared the condemnation of the synod of Pistoia 
by Pius VI in 1794. 

Indulgences are either general or particular, ie , either 
open to the whole church or confined to paiticular localities 
The most general of all is that which is proclaimed m the 
year of jubilee. Indulgences again are either plenaiy or 
non-plenary, the former being a total remission of all the 
temporal punishment which may have been incurred by 
the recipient. It must carefully be borne m mind that, m 
Fvoman Catholic orthodoxy, indulgence is never absolutely 
gratuitous, and that those only can in any circumstances 
validly receive it who are in full communion with the 
church, and have resorted to the sacrament of penance, m 
which alone, after due contrition and confession, provision 
is made for the remission of the graver penalty of sin. 
The doctrine of indulgences, however, is singularly open to 
misunderstanding, and in its practical applications it has too 


1 See Bingham, xvm. 4 ; and Hefele, Voncihengesch , i 

226, &c. 
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often been used to sanction the most flagrant immorality, 
The scandalous abuses connected with the “ pardonerV* 
trade, and m particular the reckless conduct of the hawkers 
of the papal indulgence granted to those who should con- 
tribute funds for the completion of St Peter's, Home, were, 
as is well known, very prominent among the proximate 
causes of the Protestant Reformation In the 14th aifcicle 
of the Church of England the doctrine of the “thesaurus 
mentonnn’ 5 or “thesaurus supererogations perfectorum ” 
is by implication rejected, and in art 22 “the Bomish 
doctrine concerning purgatory and pardons” is expressly 
condemned It is hardly necessary to add that e£ tlie power 
of the keys 33 is inseparable from the idea of a church, and 
that m this power is plainly involved a certain disci etion 
as to the time and manner in which discipline shall be 
administered This discretion is claimed by every organized 
body of Christians 

See Amort, De Online , PmjiGssu , Valoi e } ct F/udu Indub 
geniiarum , Yienna 1735, and Hnsckei, Die Lclue wm Ablass 
Tnbmgen, 1844 

INDUS, one of the thiee greatest rivers of northern 
India, uses m nnknovra legions on the northern slopes of 
the sacred Kailas Mountain m tb e Himalayas On the south 
of this same hill rises the Sutlej, the great feeder of the 
Indus, Vhich unites with it after a separate course of about 
1000 miles, The Indus uses in 32° NT. lat and 81° E. 
long , enters the Punjab m 34° 25' N. lat. and 72° 51' E. 
long, leaves the Punjab m 28° 27' N. lat and 69° 47 r 
E long , enters Smd m 28° 26' 1ST. lat. and 09° 47' E. long , 
and finally falls into the Arabian Sea m 23° 58' N. lat. 
and 67° 30' E. long The basin of the Indus is estimated 
at 372,700 square miles, and its total length at a little over 
1800 miles. 

The first third of its course lies outside of British 
tenitory It at first flows iiorth-wesft for about 160 miles 
under the name of “ Smh-ka-bab,” until it receives the Gar. 
Shoitly after this junction it enters Kashmir. Near 
Iskardoh m Little Tibet is the wonderful gorge by which 
the river bursts through the western ranges of the 
Himalayas, said to be 14,000 feet in depth. Foi 
about 120 miles the river passes southwest through the 
wilds of Kohistan until it reaches the Punjab frontier near 
Derbencl. A little way above Attock, m RawAL Pmdi 
district, it receives the Cabul nver, which brings down to 
it the waters from Afghanistan ma Jal&labad and the 
| Khyber Pass. The two rivers have about the same 
volume , both are very swift, and are broken up with rocks. 
Their junction during floods is a scene of wild confusion of 
waters. At Attock the nver has fallen from its elevation 
of 16,000 feet at its source m Tibet to under 2000 feet. 
After leaving Attock, the Indus flows almost due south 
down the western side of the Punjab, parallel to the 
Suldimdn hills. Just above Mithankot, m the south of the 
Deni GhAzl KMn district, the Indus receives the accumu- 
lated waters of the Punjab. Between the Indus and the 
Jumna (Jamund) flow the five great streams from which 
the Punjab (Panj4b, literally “ The land of the five avers ”) 
takes its name. These are the Jhelum, the Chendb, the 
Rdvi, the Bids, and the Sutlej. After vanons junctions 
these rivers all unite to form the Panjnad, literally ct The 
five rivers” The Panjnad maiks for a short space the 
boundary between the Punjab and Babdwalpur, and unites 
with the Indus near Mithankot, about 490 miles from the 
sea. The breadth of the Indus above the confluence is 
about 600 yards, its velocity 5 miles an hour, its depth 
from 12 to 15 feet, and its estimated discharge 91,719 
cubic feet per second. The breadth of the Panjnad above 
the point of junction is 1076 yards, with a depth of 12 to 
15 feet, but a velocity of only 2 miles an hour Its 
estimated discharge is 68,955 cubic feet per second. 
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Below the junction tlie united stream, under the name of 
the Indus, has a breadth which varies from 2000 yards to 
several miles, according to the season of the year The 
whole course of the river through the Punjab is broken up 
by islands and sandbanks, The Indus enters Sind m 28° 
26' FT. lat. and 69° 47' E. long, and empties itself by 
many mouths into the Arabian Sea, after a generally 
south-westerly course in this province of 580 miles. Its 
average width during the low season is 680 yards, its 
depth varies from 4 to 24 feet. Its velocity in the freshes 
averages 7 knots per hour/ at ordinary tunes 3 knots. 
The discharge per second varies at the two periods from 
446,036 cubic feet to 40,857. The average temperature 
is 10° lower than that of the air. 

The delta of the Indus covers an area of about 3000 
square miles, and extends along the coast-line for 125 
miles. It is almost a perfect level, and nearly destitute of 
timber, the tamarisk and mangrove alone supplying fuel. 
In the marshy portions good pasturage is obtained, and m 


the drier rice glows luxuriantly The climate of the delta 
is cool and bracing m the cc winter ” months, excessively hot 
m the “ summer/ and most healthy during the floods. 

The Indus begins to rise in March, attains its maximum 
depth and width m August, and subsides m September 
The registered rise at Gidu-Bandar is 15 feet Fish 
abound, — -at the mouths, the salt-water varieties, notably 
the Clupea neowhii , a species of herring, the chief of 
the freshwater varieties is the pula. The local consump- 
tion and export of the dried pala are both very large. The 
boats of the Indus are the clundhi and murciL (cargo boats), 
the kaunidl or ferry-boats, and the dtindo or fishing boats 
The aggregate buithen of the native craft on the river in 
1861-62 was as follows — up-stream to Sukkur 20,232 
tons, and beyond that town 16,317, down-stream to Sukkur 
7694 tons, and beyond it 11,456 In 1874 the number of 
steamers plying was fourteen, and of barges foity-three, 
with an aggregate burthen of 10,641 tons , the receipts 
amounted to £88,370 
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Calendar for United States Peter Henderson, 
Jeisey City 

I10SEA Rev W Robertson Smith, Prof of Oriental 
Languages, Fiee Chinch College, Abeideen 
HOSIERY James Paton, Industrial Museum, Glasgow 
HOSPITALS F be Chaumont, M D , Professor of 
Hygiene, Royal Army Medical School, Netley 
HOTTENTOTS John Noble, Cape Town 
HOUDON MrsE F S Pattison 
HOUND E D Buickwood 

PIROSWITHA A W Ward, Piofessor of English 
Liteiatuie, Owens College, Manchester 
HUGUENOTS Rev G W Kitchin, M A, 
HUMBOLDT, A von Miss A M Clerke 
HUMBOLDT, W von Rev A H Sayce, Dex>utyPio- 

fessor of Compaiative Philology, Univeisity of Oxford. 
HUME, DAYID R Adamson, Professoi of Political 
Economy, Owens College, Manchester 
HUMMING-BIRD Professor Newton 
HUNGARY* E D Butler, British Museum. 


HUNT, LEIGH Richard Garnett, British Museum 
HUNTER, JOHN and WILLIAM F H Butler, 

M A 

HUNTING E D Brickwood 
HUSBAND AND WIFE Edmund Robertson, Pro- 
fessor of Roman Law, Univeisity College, London 
HUSS Rev J Sutherland Black, M A 
HUTCHESON T Fowler, Professor of Logic, Uni- 
versity of Oxford 

HUTTEN Rev G W Kitchin, M A 
HUTTON, JAMES Archibald Geikie, FES, Pro- 
fessoi of Geology, Univeisity of Edmbuigh 
PI WEN T’SANG* Col H Yule, C B 
HYiENA John Gibson, Industnal Museum, Edmbuigh 
HYBRIDISM G J Romanes, FRS 
HYDERABAD W W Hunter, LL D 
HYDROCEPHALUS J 0 Affleck, M D , Royal 
College of Physicians, Edinburgh 
HYDROGEN H E Armstrong, FRS, Professoi of 
Chennstiy, London Institution 
HYDROMECHANICS Prof A G Greenhill, Royal 
Artilleiy Institution, Woolwich, and Prof W C 
Unwin, Royal Indian Engineering College, Coopei’s 
Hill, Starnes 

HYDROMETER W Garnett, M A , St John’s Col- 
lege, Cambridge 

HYDROPATHY W B Hunter, M D , Smedley’s 
Institution, Matlock Bath, Deibyshne 
HYDROPHOBIA Di J O Affllok 
HYDROZOA E Ray Lank ester, FRS, Professor 
of Zoology, Univeisity College, London 
HYGIENE Professoi F de Chaumont 
HYGROMETRY Alex Buchan, Secretary, Scottish 
Meteorological Society 
HYMENOPTERA P Cameron 
HYMNS Right Hon Lord Selboiine, HR S* 
HYSTERIA J Batty Tuke, M D 
IAMBLICHUS W R Sorlly, M A 
IBN BATUTA Col Yule, C B 
IBN KHALDOUN E H Palmer, Lord Almonei’s 
Professoi of Arabic, Cambridge 
ICE Cargill G Knott, D Sc 
ICELAND J A Hjaltalin, Reykjavik, and F Y 
Powell, M A , Chnst Church, Oxford 
ICHTHYOLOGY Albert Gunther, MD, FRS, 
Keeper of the Zoological Department, Bntish 
Museum 

IDAHO Henry Gannett, Department of the In- 
terior, Washington 

ILLINOIS. J W. She aii an and Joseph Medill, 
Chicago 

ILLUMINATION H B Wilson, Bntish Museum 
ILLYRIA W M Ramsay, M A 
IMAGE WORSHIP Rev J S Black, M A 
INCENSE George Birdwood, MI), C.S I , India 
Office, London 

INDEPENDENTS A M Fairbairn, D D , Pnncipal 
of Anedale Independent College, Bradford 
INDEX H B Wheatley, Secretary to Index Society, 
London 

INDIA W W Hunter, LL D , CIE, Director 
General of Statistics to the Government of India 
INDIANA A C Harris, Indianapolis 
INDIAN ARCHIPELAGO* PI A Webster 
INDIAN OCEAN W B Carpenter, CB, ID, 
FRS 

INDIANS, AMERICAN. A H Keane, Editor of 
u Early Teutonic, Italian, and French Masters,” 
and Henry Gannett 

INDIAN TERRITORY Henry Gannett 
INDIA-RUBBER E M Holmes and Thos Bolas, 
FC.S. 

INDIGO. James Baton. 
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